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PLACENTA AND UMBILICAL CORD
DERIVED CELLS

W-1001

HYPOXIA-ACTIVATED BICAUDAL D HOMOLOG
1 VIA AKT/MTOR/GSK-33 PATHWAY
STIMULATES HIF-1a-MEDIATED GLYCOLYSIS
AND ANTI-APOPTOSIS IN UMBILICAL CORD
BLOOD-DRIVED HUMAN MESENCHYMAL STEM
CELLS

Ho Jae Han - Seoul National University, Seoul, Korea
Hyun Jik Lee - Seoul National University, Seoul, Korea
Young Hyun Jung - Seoul/ National University, Seoul,
Korea

Jun Sung Kim - Seoul National University, Seoul, Korea
Seo Yihl Kim - Seoul National University, Seoul, Korea

Adaptation to low oxygen tension is an essential process
to maintain function and survival of stem cells under
hypoxia. Hypoxia-inducible factor-la (HIF-1a) is a major
transcriptional regulator leading to hypoxia adaptation.
However, it has been poorly understood that how
hypoxia-induced HIF-la translocates into the nucleus
in the stem cells. Here, we investigated the role of a
dynein adaptor protein BICD1, a bicaudal D homolog
1, in the HIF-la-induced glycolysis and survival in the
umbilical cord blood-derived human mesenchymal stem
cells (UCB-hMSCs) under hypoxia. Our results firstly
showed that hypoxia-induced nuclear translocation of
HIF-1a is inhibited by pretreatments of nocodazole and
ciliobrevin D, microtubule destabilizer and cytosolic
dynein inhibitor, respectively. Silencing of BICD1 but
not BICD2 blocked hypoxia-induced HIF-la nuclear
translocation and hypoxia response element (HRE)
promoter activation. Furthermore, BICD1 overexpression
enhanced hypoxia-induced nuclear translocation of HIF-
la. BICD1 silencing abolished hypoxia-induced mRNA
expressions of glycolysis-related genes, HKI1, LDHAI
and GG6PD, hexokinase activity, lactate production,
NHET mRNA expression and intracellular alkalization.
Hypoxia stimulates the binding of HIF-1a to BICD1 and
intermediate chain of dynein (Dynein IC). And, BICD1
silencing abolished the hypoxia-induced binding of HIF-
la to Dynein IC. Pretreatments of PI3K/AKT inhibitor
wortmannin and mTOR inhibitor rapamycin inhibited
the binding of HIF-1a to BICD1 and nuclear translocation
of HIF-1a. Conversely, AKT activator SC-79 pretreatment
and GSK-3p silencing enhanced hypoxia-induced nuclear
translocation of HIFla and HRE promoter activation. In

conclusion, we demonstrated that hypoxia-activated
AKT/mTOR/GSK-3B  pathway stimulates nuclear
translocation of HIF-1a through BICD1 activation, leads
to glycolysis and anti-apoptosis in UCB-hMSCs.

W-1003

A POTENTIAL THERAPY FOR FETAL
MYELOMENINGOCELE BY HUMAN AMNIOTIC
FLUID STEM CELLS

Yushi Abe - Department of Obstetrics and Gynecology,
Keio University School of Medicine, Shinjuku-ku, Japan
Daigo Ochiai - Keio University School of Medicine,
Shinjuku-ku, Japan

Hirotaka Masuda - Keio University School of Medicine,
Shinjuku-ku, Japan

Marie Fukutake - Keio University School of Medicine,
Shinjuku-ku, Japan

Toshimitsu Otani - Keio University School of Medicine,
Shinjuku-ku, Japan

Yu Sato - Keio University School of Medicine, Shinjuku-
ku, Japan

Mamoru Tanaka - Keio University School of Medicine,
Shinjuku-ku, Japan

In spite of a poor prognosis of fetal myelomeningocele
(fMMCQC), the options of prenatal treatments are still
limited. The aim of this study is to investigate the
therapeutic effects of concentrated human amniotic
fluid stem cells (hAFSs) on fMMC. hAFS were isolated as
CD117-positive amniotic fluid cells and these cells were
proliferated in vitro. Sprague-Dawley rat dams were
orally administrated retinoic acid to induce fMMC. On E
17, the model rats were inoculated with 1.0 x 105 cells/
fetus of hAFSs suspended in PBS (group |) or PBS only
as controls (group II). On E 21, the exposed area and
the cross-section of the spinal cord were analyzed. To
demonstrate the lesional change, the neuron / astrocyte
ratio and the survival and characteristic of hAFS were
investigated by immunohistochemistry. In addition, the
expression of growth factors was analyzed by real-time
PCR. While the hAFS inoculation significantly reduced
the exposed area of the spinal cord (group | vs. group ll;
p < 0.05), the cross-sectional area of the spinal cord and
the proportion of neurons were significantly increased in
group | compared to group Il (p < 0.05). Moreover, the
decline of the neuron / astrocyte ratio ratio in group |
compared to group Il might show the ability of hAFS to
reduce astrogliosis (scar formation) (group | vs. group
II; p < 0.05). These results indicated that hAFS covered
exposed spinal cord and supported neural regeneration.
Human-derived cells survived on the surface of the spinal
cord and some of these cells expressed cytokeratin,
which implied that hAFS could differenciated into skin
to cover the spinal cord and protect it from physical
damage. Additionally, among growth factors analyzed
in this study, hepatocyte growth factor (HGF) was highly
expressed in the spinal cord of group | (vs. group Il; p
< 0.05). As HGF can suppress scar formation, taken all
together, hAFS could cover and protect the exposed
spinal cord and they also could secrete HGF to promote
neural regeneration with less fibrotic scarring (i.e. glial
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scarring) in the spinal cord. fMMC can be diagnosed
during pregnancy and hAFS isolated from those patient
can be proliferated in vitro. Therefore, the intraamniotic
administration of concentrated hAFS could be a novel
strategy to treat fetal MMC.

W-1005

ISOLATION AND CHARACTERIZATION

OF MESENCHYMAL STEM CELL FROM
MACACA FASCICULARIS’S AMNIOTIC
MEMBRANE: FIRST STEP TO APPLICATION ON
DURAPLASTY PROCEDURE IN ANIMAL MODEL
OF MACACA FASCICULARIS

Hendrikus MB. Bolly - Faculty of Medicine, Universitas
Padjadjaran/ Hasan Sadikin Hospital, Bandung,
Indonesia

Ahmad Faried - Faculty of Medicine Universitas
Padjadaran, Bandung, Indonesia

Rachmawati Noverina - Bio Farma Persero, Bandung,
Indonesia

Muhammad Zafrullah Arifin - Department of
Neurosurgery Universitas Padjadjaran, Bandung,
Indonesia

Trajanus Yembise - General Surgery, Jayapura,
Indonesia

Firman Fuad Wirakusumah - Department of Obstetric
and Gynecology, Bandung, Indonesia

Dura mater has a vital function to protect all the
anatomical and physiologic process of brain. Dura mater
tears cause many fatal complication. Amniotic membrane
have cellular content, physical and biochemical
characteristic that could be use as a graft for duraplasty
procedure. Amniotic memlbrane has two main stem cell
i.e mesenchymal and epithelial stem cells. Because of
dura mater develop from mesodermal lineage so that
mesenchymal stem cell of amniotic membrane can
predict has a role in dura mater’s defect healing process.
The objective of the study is to isolate and characterize
of placenta-derived mesenchymal stem cell (MSCs) from
amniotic-membrane of Macaca fascicularis. We have
done the isolation and characterization of mesenchymal
stem cell from amniotic membrane of placenta from
Macaca fascicularis. This study was approved by the
Institutional Animal Care and Use Committee (IACUC)
Laboratory Animal Research, PT. Bio Farma (Persero),
Bandung, Indonesia and by the Ethical Committee
of Universitas Padjadjaran, Bandung, Indonesia. Five
amniotic membrane from placenta that already free of
infection of TBC, SIV, SV40, Polio and Foamy virus. All the
cells already subculture for three times and we observe
for the number of cells, immunophenotyping and cells
differentiation. Cell caryotyping had performed to
confirm the numbers of diploid chromosome of Macaca
fascicularis. Cells culture and isolation show the adherent
cells like fibroblastic-like cells. We obtained a mean of 147
x106 cells from the third passage of amniotic membrane.
Karyotyping had perform to confirm the diploid
chromosome integrity. FACS examination show that
low expression of CD11b, CD19, CD34 and CD45; 98.97%
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of CD73-APC; 96,80% of CD90-FITC, 58.5% CD105-
perCP from passage 2 and 3. Osteogenic, chondrogenic
and adipogenic differentiation potential of placenta-
derived mfMSC obtained from the isolation and culture
process. Our study demonstrated that mechanical and
enzymatic method can be used to obtain a sufficient
number of mMfMSCs amniotic-membrane. Furthermore,
placenta-derived MSCs may be useful as a cell therapy
application and has the potential in clinical application
as in duraplasty procedure.

Funding Source: Research Grant from Ministry of
Research, Technology and Higher Education of RI (PDD
Scheme) No 1/E3/KPT/2018 for HB; (PUPT Scheme) No
30/E/KPT/2017 for AF. Internal Funding of PT.Biofarma
(Persero) Indonesia for RN.

W-1007

CDX2 IS AN ESSENTIAL GATEKEEPER OF
MOUSE TROPHOBLAST PLURIPOTENCY

Kayleigh Bozon - The Francis Crick Institute, London,
UK.

Harshil Patel - The Francis Crick Institute, London, U.K.
Camille Bouissou - The Francis Crick Institute, London,
UK.

James Smith - The Francis Crick Institute, London, U.K.
Andreia Bernardo - The Francis Crick Institute, London,
UK.

Cdx2 is crucial for the establishment of the murine
trophoblast lineage, but the effect of Cdx2 loss on
established trophoblast cells is unknown. We have
generated ATACseqg and RNAseq libraries from wild-
type (WT) and Cdx2 knockdown (KD) trophoblast
stem cells (TSCs) in vitro. Cdx2 KD triggers increased
chromatin accessibility, which is reminiscent of what
happens upon TSC differentiation. Consistent with this
observation, the peaks with increased accessibility in
KD cells are enriched for the Tfap2c consensus motif; a
key player in TSC differentiation. Tfap2c is significantly
upregulated in Cdx2 KD cells and likely contributes to the
activation of newly accessible cis-regulatory elements
given that many of these sites display Tfap2c occupancy.
Furthermore, RNAseq analysis revealed significant
transcriptional perturbation as a consequence of Cdx2
loss. By integrating published RNAseq differentiation
data sets into analyses, it was established that those
genes that are differentially expressed in Cdx2 KD
compared with WT cells significantly overlap with
changes observed as TSCs differentiate. Moreover, Cdx2
KD cells terminally differentiate into trophoblast giant
cells, suggesting that Cdx2 prevents TSC differentiation
and thus maintains pluripotency.
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W-1009

COMBINED ANTI-TUMOR EFFECTS OF TRAIL
INDUCED BY IL-1B IN HUMAN UMBILICAL
CORD MESENCHYMAL STEM CELLS ON
EMBELIN TREATED BREAST CANCER CELLS

Yun-Hsuan Chiu - Anatomy and Cell Biology, Yang Ming
University, Taipei, Taiwan

Jui-Wen Teng - Yang Ming University, Taipei, Taiwan
Hwai-Shi Wang - Yang Ming University, Taipei, Taiwan

Human umbilical cord mesenchymal stem cells
(HUCMSCs) have demonstrated high therapeutic value
in cancer treatment owing to their ability of homing to
cancer inflammation site. Our previous study has shown
that pre-stimulated HUCMSCs with cytokines promotes
tumor necrosis factor-related apoptosis inducing ligand
(TRAIL) expression and enhances cancer suppressive
activity. Furthermore, increasing evidence indicate that
embelin, an active extraction of Embelia ribes, induces
apoptosis in several cancer cell lines via upregulated
TRAIL receptor 1 (DR4) and TRAIL receptor 2 (DR5).
This study was conducted to examine the effect of
embelin on apoptosis and DR4 and DR5 expression
of the MDA-MB-231 and MCF-7 breast cancer cell lines
and to investigate potential mechanisms involved in
apoptosis pathways. Whether IL-1B induced TRAIL-
expressing HUCMSCs, in combination with low-dose
embelin, would further induce apoptosis in both breast
cancer cell lines was also examined. In this study, MTT
assay showed dose-dependent effect of embelin
treatment ranging from O to 25 uM in 24 and 48 hr.
Western blotting and immunofluorescence staining
were conducted to determine DR4 and DR5 expression
after treating with low-dose embelin. Additionally,
embelin regulated caspase 8 or caspase 9 protein levels
potentially leading to different apoptosis pathways were
also examined. Moreover, flow cytometry confirmed
that co-culture of IL-18 activated HUCMSCs and embelin
treated MDA-MB-231 enhances the apoptosis rate of
MDA-MB-231. In conclusion, we suggested that embelin
stimulated the expression of DR4 and DRS5 in breast
cancer cell lines, and that IL-1B activated HUCMSCs in
combination with embelin inhibited MDA-MB-231 cells
proliferation through TRAIL-related pathways.

Funding Source: This work was supported by a research
grant from Ministry of Science and Technology, Taiwan
(MOST-104-2320-B-010-009-MY3).

W-1011

HUMAN AMNION EPITHELIAL CELL-DERIVED
EXTRACELLULAR VESICLES RESCUE ACUTE
AND CHRONIC PULMONARY DAMAGE IN
MOUSE NEONATAL LUNG INJURY

Dandan Zhu - Hudson Institute of Medical Research,
Melbourne, Victoria, Australia

Amina Maleken - Hudson Institute of Medical Research,
Melbourne, Australia

Jean Tan - Hudson Institute of Medical Research,

Melbourne, Australia

Siow Chan - Hudson Institute of Medical Research,
Melbourne, Australia

Sin Lau - Hudson Institute of Medical Research,
Melbourne, Australia

Joanne Mockler - Hudson Institute of Medical Research,
Melbourne, Australia

Euan Wallace - Hudson Institute of Medical Research,
Melbourne, Australia

Rebecca Lim - Hudson Institute of Medical Research,
Melbourne, Australia

Despite advances in neonatal care, bronchopulmonary
dysplasia (BPD) remains asignificant contributor toinfant
mortality and morbidity. We have previously showed
that human amnion epithelial cells (hAECs) can be a
viable source of cell therapy for established experimental
bronchopulmonary dysplasia (BPD), and extracellular
vesicles (EVs) derived from pro-regenerative cells could
be a potential remedy by transporting bioactive cargo.
Here we characterized hAEC-derived EVs and assessed
their therapeutic potential on a mouse model of BPD-like
injury where a combination of antenatal inflammation
and postnatal hyperoxia was used. The isolated hAEC-
EVs had distinct cup shaped morphology with average
size of 40-120nm. ALIX (96kDa), Grp94 (92kDa) and
HLA-G (38kDa) were expressed in EVs and Pathway
enrichment analysis showed that endothelin signaling
pathway, Wnt signaling pathway, and inflammation
mediated by chemokine and cytokine signaling pathway
were enriched in hAEC-EVs. In mouse model of BPD-like
lung injury, we observed that hAEC-EVs improved tissue-
to-airspace ratio and septal crest density in a dose-
dependent manner. hAEC-EV administration reduced
the levels of inflammatory cytokines interleukin (IL)-1B,
tumour necrosis factor-alpha (TNF-a) and granulocyte-
macrophage colony-stimulating factor (GM-CSF). The
improvement of lung injury was associated with the
increase of the percentage of type Il alveolar cells.
Surprisingly, neonatal hAEC-EV delivery reduced airway
hyper-responsiveness and shifted pressure-volume
loops. It also mitigated pulmonary hypertension and
prevented right ventricle hypertrophy that associated
with BPD-like lung injury, and this persisted until to 10
weeks of age. These findings suggest that hAEC-derived
EVs can be a potential cell-free therapy for babies at risk
of developing BPD.

ADIPOSE AND CONNECTIVE TISSUE

W-1013

TREATMENT RESISTANT STEM CELL
SUBPOPULATION DEPLETION IN MORBID
OBESITY AND DIABETES MELLITUS

Michael Findlay - The Department of Surgery, Royal
Melbourne Hospital, The University of Melbourne,
Parkville, Victoria, Australia

Melanie Rodrigues - Stanford University, Stanford, CA,
U.s.

Michael Sorkin - Stanford University, Stanford, CA, U.S.
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Sacha Khong - Stanford University, Stanford, CA, U.S.
Robert Rennert - Stanford University, Stanford, CA, U.S.
Peter Than - Stanford University, Stanford, CA, U.S.
Michael Januszyk - Stanford University, Stanford, CA,
UsS.

Christopher Davis - Stanford University, Stanford, CA,
U.s.

Eliza Brett - Stanford University, Stanford, CA, U.S.
Robert Schier - University of Cologne, Cologne,
Germany

Phillip Zimmer - University of Cologne, Cologne,
Germany

Bernhard Riedel - The Peter MacCallum Cancer Centre,
Melbourne, Victoria, Australia

Paul Mittermiller - Stanford University, Stanford, CA,
U.s.

Teriyuki Dohi - Stanford University, Stanford, CA, U.S.
H. Peter Lorenz - Stanford University, Stanford, CA, U.S.
Homero Rivas - Stanford University, Stanford, CA, U.S.
John Morton - Stanford University, Stanford, CA, U.S.
Geoffrey Gurtner - Stanford University, Stanford, CA,
U.s.

Morbid obesity and diabetes mellitus are increasing
globally but how they affect stem cell health and
function remains poorly understood. We examine
their impact on unique subpopulations of adipose-
derived stem cells (ADSC) in humans and the extent to
which depletion of these important subpopulations is
rectifiable through conventional therapies such as diet,
exercise and bariatric surgery. Adipose tissue samples
were taken from over 100 patients during elective
surgery (bariatric, post-bariatric and controls), with
serial sampling when possible. In parallel, the effects
of exercise and diet on recruitment of stem cells and
subpopulations within adipose tissue were examined in
human and murine studies. Blood samples were taken
pre- and post-exercise in 12 patients and again following
a 4-week exercise program in half the group with the
remainder forming untrained controls. Diet effects
were studied using a diet induced obesity model with
crossover to normal chow across both short term (6
months) and long-term (18 months) periods with all
experiments duplicated. The stromal vascular fraction
of subcutaneous fat was isolated by fluorescence
cytometry (CD45-CD31-CD34+). Single cell microfluidics
was performed with hierarchical cluster-based analysis
to examine for subpopulation changes between groups.
Subpopulations were validated at a protein level by mass
cytometry (CYTOF), including markers for stemness
(Sox-2, Nanog, Oct 3/4) and relevant subpopulation
surface markers (CD26, CD55). Subpopulations were
further validated through cluster-based analyses
including VIiSNE, SPADE and CITRUS. Obesity and
diabetes mellitus are both associated with reduction
in a specific ADSC subpopulation that is potently
pro-angiogenic. Subpopulation depletion is strongly
associated with impaired wound healing (p<0.05, One-
way ANOVA). Despite correction of diabetic status and
massive weight loss, subpopulation depletion is not
reversed in post-bariatric patients (p<0.0001), ANOVA).
Exercise did not increase recruitment of these stem cell
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subpopulations and diet was unable to restore them to
pre-morbid levels. These data offer a new paradigm for
understanding stem cell health and function in obesity
and diabetes mellitus, prompting the need for novel
therapies to address this unmet clinical need.

Funding Source: This study was supported by: Fulbright
Commission, National Health and Medical Research
Council of Australasia, National Institutes of Health,
Royal Australasian College of Surgeons, Australasian
Foundation for Plastic Surgery.
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ISOLATION AND DIFFERENTIATION OF
HUMAN ADIPOSE-DERIVED STEM CELLS
FROM FAT TISSUE BY MEMBRANE FILTRATION
METHOD

Akon Higuchi - National Central University Department
of Chemical and Materials Engineering, Jhong-Li,
Taiwan

Human adult stem cells, such as human adipose-derived
stem cells (hADSCs), are an attractive source of stem
cells in regenerative medicine. However, the isolated
hADSCs possess different purity levels and divergent
properties depending on the purification methods used.
We developed a hybrid-membrane migration method
that purifies hADSCs from a fat tissue solution with
extremely high purity and pluripotency. A primary fat-
tissue solution (SVF) was permeated through the porous
polymeric membranes with a pore size from 8 to 25
MM, and the membranes were incubated in cell culture
medium for 15-18 days. The hADSCs that migrated from
the membranes contained an extremely high percentage
(e.g., >98%) of cells positive for mesenchymal stem cell
markers and showed one order of magnitude higher
expression of some pluripotency genes (Oct4, Sox2,
KlIf4 and Nanog) compared with cells isolated using the
conventional culture method. We found that we could
successively purify hADSCs by the hybrid-membrane
filtration method using (a) PLGA/silk membranes with
a pore size (r)=18.2-24.4 um, (b) nitrocellulose (NC-8,
r=8 um), (c) nylon mesh filter (NY-11, r=11 ym) and (d)
polyurethane (PU-11, r=11 ym). The porous membranes
having variety of synthetic materials could be used in
this method. However, porous membranes made of
extracellular matrices (ECMs) and membranes coated
with ECMs was less effective to use in the purification
of hADSCs because of hADSCs adhesion on ECMs on
the membranes. Another important characteristics of
the membranes is the pore size. Almost no permeation
of the primary fat-tissue solution (SVF) was observed
through the membranes having less than 8 ym. When
the nylon mesh filter having r=20 mm was used, we could
collect hADSCs by the membrane filtration method.
Furthermore, the yield of hADSCs became less than 10%
using the nylon mesh filter having r=40 ym compared to
that purified using NY-11 from SVF solution. Therefore,
the optimal pore size of the membranes used in the
hybrid-membrane filtration method was determined in
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the range of 8-25 ym. hADSCs purified by the hybrid
membrane migration method showed much better
osteogenic differentiation ability than hADSCs isolated
from the conventional culture method.

W-1017

TRANSCRIPTOMIC ANALYSIS OF ADIPOSE
DERIVED STEM CELLS ISOLATED FROM
PATIENTS WITH LIPIDEMA, A FAT DISORDER
OF UNKNOWN ETIOLOGY

Musarat Ishaq - OBrain, St Vincent Instoitute of Medical
research, Fitzroy, Victoria, Australia

Tara Karnezis - St Vincent Institute of Medical research,
Fitzroy, Victoria, Australia

Ramin Shayan - St Vincent Institute of Medical
Research, Fitzroy, Victoria, Australia

Adipose derived stem cells (ADSC) are precursors for
mature adipocyte development and fat deposition.
Impairment in ADSC function can lead to disorders
of adipogenesis. Lipedema is poorly understood fat
disorder that presents as symmetrical deposition of fat
in subcutaneous tissues of the lower limbs, with the feet
often spared. Lipidema occurs predominantly in females,
often at the onset puberty, suggesting an involvement
of female hormone. Some reports suggested that
lipedema has affected approximately 1% of all females
worldwide. The etiology is unknown, although familial
genetic factors are likely to be involved. Proper diagnosis
and treatments available to patients with lipedema is
lacking. To begin to understand the cause of this disease,
we analysed tissue taken from patients diagnosed
with lipidema by immunohistochemistry to assess the
lymphatic vessels, adipocytes size, macrophages and
ECM structure and found significant differences in tissue
architecture compared to healthy control samples.
To understand mechanisms involved in lipedema
development, we have isolated ADSC from lipedema
patients and compared them to those from healthy
control fat tissue. Next-generation RNA sequencing of
RNA from lipedema and control ADSCs revealed more
than 924 (up>624 and down>246) significant (<0.05)
differentially expressed genes. Pathway analysis showed
changes to proliferation, cell cycle, cell adhesion, ECM
and cytoskeleton remodelling signalling networks in
cells from Lipidema patients. This study will facilitate our
understanding of the cellular factors and mechanisms
involved in lipedema development which may open new
possibilities for therapeutic strategies to treat lipodema.

W-1019

THE REGULATORY EFFECT OF MICRORNAS IN
THE CHONDROGENESIS OF CANINE ADIPOSE-
DERIVED MESENCHYMAL STEM CELLS

Cai-Zhen Jian - /nstitute of Veterinary Clinical Science,
School of Veterinary Medicine, National Taiwan
University, Taipei City, Taiwan

I-Li Liu - National Taiwan University, Taipei City, Taiwan
Han-You Lin - National Taiwan University, Taipei City,
Taiwan

Canine osteoarthritis (OA) is a common cause of chronic
pain and lameness in dogs, and it is characterized by the
destruction of articular cartilage, osteophyte formation,
sclerosis of the subchondral bone, etc. In dogs with OA,
it’'s generally believed that the cartilage homeostasis is
changed, and the balance between biosynthesis and
degradation of extracellular matrix (ECM) is disturbed.
Some studies have shown that using stem cell therapy
in OA patients might reverse the arthritic pathology and
even regenerate cartilage. Therefore, canine adipose-
derived mesenchymal stem cells (cADMSCs) have
been used in OA canines by intra-articular injection,
and they showed better and longer pain-relieving
effect compared to the traditional analgesic therapy.
MicroRNAs (miRNAs) are a class of small (18-22
nucleotides) non-coding single-stranded RNAs, which
mediate post-translational gene silencing by binding
to the 3'UTR region of the targeted messenger RNAs
(MRNASs). Recent studies have demonstrated that
miRNAs can regulate chondrogenesis by targeting Sox
family (Sox9 and Sox5), for example, in human and
murine mesenchymal stem cells (MSCs); however, there
are no reports about canine mesenchymal stem cells.
Therefore, the objective of this study is to find out the
regulatory effects of miRNAs in the chondrogenesis
of cADMSCs. We identify some miRNAs that showed
different expression patterns at dayO (pre-induction),
weekl, and week2 of the chondrogenesis via RT-gPCR.
This result provides the information that miRNAs might
play a role in the chondrogenesis of cADMSCs just like
in human and murine cells, and that they may be applied
in conjunction with cADMSCs to elevate the efficacy of
stem cell therapy in OA dogs.

Funding Source: National Taiwan University- Yonglin
Humane Project
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RECAPITULATION OF EXTRACELLULAR LAMI-
NIN ENVIRONMENT MAINTAINS STEMNESS OF
SATELLITE CELLS IN VITRO

Chihiro Akazawa - Department of Biophysics and
Biochemistry, Tokyo Medical and Dental University

(TMDU), Bunkyo-Ku, Japan
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Satellite cells function as precursor cells in mature
skeletal muscle homeostasis and regeneration. In
healthy tissue, these cells are maintained in a state

of quiescence by a microenvironment formed by
myofibers and basement membrane in which laminins
form a major component. Here we evaluated the
satellite cell microenvironment in vivo and found that
these cells are encapsulated by laminin a2-5. We
sought to recapitulate this satellite cell niche in vitroby
culturing satellite cells in the presence of recombinant
laminin-E8 fragments. We show that treatment

with laminin-E8 promotes proliferation of satellite
cells in an undifferentiated state, through reduced
phosphorylation of JNK and p38. On transplantation
into injured muscle tissue, satellite cells cultured with
laminin-E8 promoted the regeneration of skeletal
muscle. These findings represent an efficient method
of culturing satellite cells for use in transplantation
through the recapitulation of the satellite cell niche
using recombinant laminin-E8 fragments.

Funding Source: Supported by AMED and MEXT, Japan
W-1023

VOLTAGE-OPERATED CALCIUM CHANNELS
AS MODULATORS OF CHONDROGENIC
DIFFERENTIATION IN HUMAN MESENCHYMAL
STEM CELLS

Eiva Bernotiene - Centre for Innovative Medicine,
Vilnius, Lithuania

llona Uzieliene - Centre for Innovative Medicine, Vilnius,
Lithuania

Greta Urbonaite - Centre for Innovative Medicine,
Vilnius, Lithuania

Zivile Tachtamisevaite - Centre for Innovative Medicine,
Vilnius, Lithuania

Jaroslav Denkovskij - Centre for Innovative Medicine,
Vilnius, Lithuania

Zygmunt Mackiewicz - Centre for Innovative Medicine,
Vilnius, Lithuania

Daiva Bironaite - Centre for Innovative Medicine, Vilnius,
Lithuania

Ali Mobasheri - Centre for Innovative Medicine, Vilnius,
Lithuania

Degradation of cartilage tissue caused by trauma
or mechanical overload, leading to the chronic and
progressive degenerative joint disease osteoarthritis
has become a global problem for which no efficient
therapy is available so far. Cell-based therapies using
mesenchymal stem cells (MSCs) seem promising can-
didates for the treatment of cartilage lesions. During
MSCs differentiation, calcium ions (Ca2+) play a crucial
role in regulation of cellular functions, as the increase
of intracellular Ca2+ was shown to improve cell dif-
ferentiation potential. Although Ca2+ can enter cells
through different pathways, voltage-operated calcium
channels (VOCCs) have attracted an exclusive interest
due to the significance of mechanical load and mech-
anotransduction for cartilage tissue maintenance. The
aim of this study was to evaluate the effects of two dif-
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ferent VOCCs regulators - antagonist Nifedipine and
agonist BayK8644 on chondrogenic differentiation
capacity of MSCs, isolated from two different sourc-
es - bone marrow (BMMSCs) and menstrual blood
(MenSCs). BMMSCs and MenSCs were characterized
to confirm classical stem cell properties, including
typical cell surface markers and trilineage differen-
tiation capacity. Intracellular calcium was measured
using fluorescent dye Cal-520 (flow cytometry). Our
results showed that in contrast to BMMSCs, MenSCs
exhibited higher expression of CD10 and Notchl, and
higher proliferative capacity, as determined by CCK-8
kit. Different patterns of intracellular Ca2+ oscillations
in both cell types, being more frequent in MenSCs,
were observed by fluorescence microscopy. Applica-
tion of VOCCs regulators confirmed VOCC contribu-
tion to increased intracellular Ca2+ levels in MenSCs
and BMMSCs. For the induction of chondrogenic dif-
ferentiation, TGF-B3 was more efficient in BMMSCs,
while activin A in MenSCs. Furthermore, chondrogenic
differentiation of both cell lineages was differential-
ly affected by Nifedipine or with Bay-K8644. In con-
clusion, this data demonstrates different regulation
of chondrogenic differentiation of human MSCs from
alternative sources. Moreover, chondrogenic differen-
tiation is modulated through VOCCs, suggesting that
they may become a perspective target for stimulation
of cartilage regeneration.

Funding Source: This research was funded by the
European Social Fund according to the activity
‘Improvement of researchers’ qualification Measure
No. 09.3.3-LMT-K-712-01-0157, participation funded by
measure No. 09.3.3-LMT-K-712-06-0208

W-1025

THE EFFECTS OF RRM2B ON THE
REGENERATION OF SKELETAL MUSCLE

Yi-Fan Chen - Taipei Medical University, Taipei, Taiwan
Wan-Jing Chen - Taipei Medical University, Taipei,
Taiwan

Aging is the process that appears as a biological lim-
it to lifespan. Previous reports indicated aging is a
threat for skeletal muscle in mammals and is associ-
ated with a progressive loss of muscle mass, quality
and strength. When people are getting older, resulting
in severe muscle defects, this is termed sarcopenia.
We hope to find a way that can efficiently measure
the function of skeletal muscle, and improve the repair
and regenerating capacity of muscle. Furthermore, we
can come up with a therapeutic method that can cure
sarcopenia and myopathy, even prevent skeletal mus-
cle from aging. Rrm2b, the small subunit of ribonucle-
otide reductases (RNR), is not only induced by p53
with DNA damage, but also constitutively express in
proliferating and non-proliferating cells. In the patients
with mitochondrial depletion syndrome, RRM2B is di-
rect correlated to severe muscle mitochondrial DNA
depletion. Rrm2b deficiency in mice leads to systemi-
cally atrophy in skeletal muscle, while no clear mech-
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anisms have been explored. We found Rrm2b is highly
related to the differentiation of skeletal muscle, even
to the regenerated capacity in damage or aged mus-
cle. In this project, we will demonstrate that Rrm2b
has a critical function on repair and regeneration of
skeletal muscle and provide a chance for establish-
ment of cell therapy in skeletal muscle disorders.

Funding Source: Ministry of Science and Technology
(Taiwan) MOST 105-2320-B-038 -022 -MY3
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LINC-ROR PROMOTES OSTEOGENESIS
DIFFERENTIATION OF HUMAN MESENCHYMAL
STEM CELL THROUGH MIRNA SPONGING AND
WNT/B-CATENIN SIGNALING ACTIVATION

Lu Feng - Department of Orthopaedics & Traumatology,
The Chinese University of Hong Kong, Shatin, Hong
Kong

Liu Shi - The Chinese UNiversity of Hong Kong, Shatin,
Hong Kong

Bin Wang - The Chinese University of Hong Kong,
Shatin, Hong Kong

Jinfang Zhang - The Chinese University of Hong Kong,
Shatin, Hong Kong

Gang LI - The Chinese University of Hong Kong, Shatin,
Hong Kong

Long noncoding RNAs (IncRNAs) have been wide-
ly studied for their novel regulation mechanism. Ln-
cRNAs could regulate transcription activation, tran-
scription interference and chromatic modification in
nucleus as well as mRNA splicing, miRNA site mask-
ing and miRNA decoying in cytoplasm. LncRNA was
revealed to be involved in various biological process
as well as disease progression. Recent studies have
shown that some IncRNAs could regulate osteogen-
esis differentiation in bone marrow derived mesen-
chymal stem cells (MSCs), which suggesting INcCRNA
as a potential therapeutic strategy for MSC-mediated
bone regeneration. As a newly identified IncRNA, hu-
man linc-ROR was first identified to regulate the cell
reprogramming of induced pluripotent stem cells and
human embryonic stem cell stemness. However, the
role which linc-ROR plays in the osteoblast differen-
tiation of MSCs is still yet to be investigated. In this
study, linc-ROR was found to be upregulated during
osteogenesis of human bone marrow MSCs. Linc-ROR
overexpression significantly accelerated MSC osteo-
blast differentiation in vitro and stimulated bone for-
mation in vivo. Bioinformatic prediction and luciferase
reporter assay results indicated that linc-ROR could
decoy miR-138 and miR-145, both of which were neg-
ative regulators of MSC osteogenesis process as well
as Wnt/B-catenin signaling activity. Further investiga-
tions revealed that linc-ROR antagonized the func-
tions of these two miRNAs and led to ZEB2 upregula-
tion, which further activated Wnt/B-catenin pathway
and osteogenesis differentiation. In summary, linc-
ROR modulates Wnt/B-catenin pathway by acting

as a miRNA sponge to decoy miR-138 and miR-145,
which may uncover unknown function of IncRNAs in
coordinating MSC osteoblast differentiation and in
vivo bone formation.

Funding Source: The work was partially supported
by grants from Research Grants Council of the Hong
Kong (14119115, 14160917, 9054014 N_CityU102/15, T13-
402/17-N); National Natural Science Foundation of
China (81371946, 81430049 and 81772322)

CARDIAC TISSUE AND DISEASE
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PROFILING COMPOUNDS WITH KNOWN
CARDIOTOXIC MECHANISMS OF ACTION
USING PHYSIOLOGICALLY-RELEVANT,
ANISOTROPIC, 384-WELL HIGH THROUGHPUT
HIPSC-CARDIOMYOCYTE CULTURES

Alec Witty - StemoniX, San Diego, CA, U.S.

Riccardo Contu - StemoniX, San Diego, CA, U.S.
Robert Padilla - StemoniX, San Diego, CA, U.S.
Stephan Spangenberg - StemoniX, San Diego, CA, U.S.
Wonjong Si - StemoniX, San Diego, CA, U.S.

Brittney Van Hese - StemoniX, San Diego, CA, U.S.
Alison Fanton - StemoniX, San Diego, CA, U.S.

Fabian Zanella - StemoniX, San Diego, CA, U.S.

Drug removal from the clinical market, as well as late-
stage failures in clinical trials, are often linked to un-
foreseen cardiac toxicity. hiPSC-CMs are an integral
component of a new paradigm, the Comprehensive
in vitro Proarrhythmia Assay (CiPA) Initiative, through
which panels of compounds with known mechanism
of cardiotoxicity are being evaluated in hiPSC-CM
platforms across independent test sites and through
cutting-edge technologies. Key challenges under
consideration for the hiPSC-CM system are sub-ideal
cardiomyocyte geometry, sub-cellular structural orga-
nization, and electro-physiological maturity. Bioengi-
neering approaches developed to enhance hiPSC-CM
maturity have shown improvements in aspects of hiP-
SC-CM physiology, however those approaches have
limited scalability and thus are not amenable to high
throughput screening. hiPSC-CMs cultures plated on
a high throughput platform which passively promote
cardiomyocyte alignment have been shown to dis-
play physiologically-relevant features, including more
physiological cellular geometry, coherent unidirec-
tional contraction, cardiac cell junction re-modeling,
and improved calcium handling. To evaluate whether
the changes induced by this platform translated into
differential responses to cardio-active compounds,
high throughput calcium flux assays were performed
on hiPSC-CMs cultured in standard high throughput
screening cell cultureware or anisotropic 384-well
plates and subsequently interrogated with the 28
compounds included in the CiPA initiative. Interesting-
ly, differential responses were observed in nearly 60%
of the compounds tested. Specifically, compounds in
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the high risk category showed a dose-dependent pro-
gression in the severity of the pro-arrhythmic pheno-
types in anisotropy. This was associated with a higher
severity of early afterdepolarizations (EADs). Six out
of eleven compounds in the intermediate risk catego-
ry showed a more sensitive response in anisotropy.
No EADs were observed in either control or aniso-
tropic conditions treated with low risk compounds.
Altogether, anisotropic high throughput hiPSC-CM
cultures formatted in the platform employed in this
study showed better resolution over the progression
and severity of pro-arrhythmic events.

W-1031

TCF12/HEB CONTROLS CARDIOMYOCYTE
DIFFERENTIATION OF HUMAN EMBRYONIC
STEM CELLS BY REGULATING EXPRESSION OF
GENES INVOLVED IN HEART DEVELOPMENT
AND CARDIOMYOCYTE LINEAGE
DEMARCATION

Patrick M. Brauer - Biological Sciences Platform /
Department of Immunology, Sunnybrook Research
Institute / University of Toronto, Toronto, ON, Canada
Yang Li - Peking University Health Science Center,
Beijing, China

Juan Carlos Zuniga -Pfltcker - Sunnybrook Research
Institute / University of Toronto, Toronto, ON, Canada
Michele Anderson - Sunnybrook Research Institute /
University of Toronto, Toronto, ON, Canada

The process of cardiomyocyte differentiation is reg-
ulated by a complex network of transcription factors
dictating lineage-specific outcomes. This process in-
volves a mesodermal branchpoint between the en-
dothelial, hematopoietic, and cardiac lineages. We
have previously shown that the basic helix-loop-helix
(bHLH) transcription factor TCF12/HEB is required for
hematopoietic specification, but not for endothelial
development. However, the involvement of TCF12/
HEB in cardiac specification and differentiation is
poorly understood. We utilized a human embryonic
stem cell line with a CRISPR/Cas9-mediated deletion
of TCF12 to investigate the role of HEB in cardiomyo-
cyte development. Analysis of RNA transcripts in
TCF12-/- hESCs in cardiomyocyte differentiation con-
ditions revealed a 2- to 20-fold greater expression of
the cardiac transcription factors TBX5 and MEF2C,
ventricular marker MYL2/MLC2V, and cardiac muscle
proteins TNNT2 and TNNI3, suggesting that HEB may
play a role in limiting this fate choice. HEB may play an
important determining factor in deciding cardiomyo-
cyte fate, likely by heterodimerization with other cell
type-specific bHLH transcription factors.
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DGCRS8 DELETION IN THE PRIMITIVE HEART
UNCOVERED NOVEL MICRORNA REGULATING
THE BALANCE OF CARDIAC-VASCULAR GENE
PROGRAM

Xi Chen - School of Medicine, Tsinghua University,
Beijing, China

Lin Wang - Tsinghua University, Beijing, China
Rujin Huang - Tsinghua University, Beijing, China
Hui Qiu - Tsinghua University, Beijing, China
Peizhe Wang - Tsinghua University, Beijing, China
Daren Wu - Peking University, Beijing, China
Yonglin Zhu - Tsinghua University, Beijing, China
Jia Ming - Tsinghua University, Beijing, China
Yangming Wang - Peking University, Beijing, China
Jianbin Wang - Tsinghua University, Beijing, China
Jie Na - Tsinghua University, Beijing, China

Primitive mammalian hearts transform from a single
tube to a four-chambered muscular organ during a
short developmental window. We found that knock-
ing out global microRNA by deleting Dgcr8 micropro-
cessor in Mespl cardiovascular progenitor cells lead
to the formation of extremely dilated and enlarged
heart due to defective cardiomyocyte differentiation.
Transcriptome analysis revealed unusual upregulation
of vascular gene expression in Dgcr8 cKO hearts. Sin-
gle cell RNA sequencing study further confirmed the
increase of angiogenesis genes in single Dgcr8 cKO
cardiomyocyte. We also performed global microRNA
profiling of E9.5 heart for the first time, and identified
that miR-541 was transiently highly expressed in E9.5
hearts. Interestingly, introducing miR-541 back into
microRNA-free cardiomyocytes partially rescued their
defects, downregulated angiogenesis genes, and sig-
nificantly upregulated cardiac genes. Moreover, miR-
541 can target Ctgf and inhibit endothelial function.
Our results suggest that microRNAs are required to
suppress abnormal angiogenesis gene program to
maintain cardiomyocyte differentiation.

Funding Source: National Key R&D Program of China,
grant 2017YFA0102802, National Basic Research
Program of China, grant 2012CB966701 to (J.N.), the
funding from Tsinghua-Peking Center for Life Sciences
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UNVEILING METABOLIC GENE EXPRESSION
CHANGES ALONG THE HEART IN THE
SETTING OF CHRONIC ISCHEMIC HEART
FAILURE TO FIND NOVEL TARGETS FOR
CARDIAC REGENERATION
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The heart is an organ capable to shift its metabolic
substrate preferences and adapt energy production
to meet the workload demands in diverse pathophys-
iological conditions. This capacity for energy me-
tabolism remodeling is driven, in part, by a complex
transcriptional regulatory network. Recent evidence
indicates that this network is altered in failing hearts
and a better understanding of these mechanisms
could provide insights into novel targets for cardiac
regeneration. In this study, we investigated the per-
turbations in the gene regulatory network that lead
to metabolic dysregulation during the development
of heart failure (HF). Specifically, we applied RNA se-
guencing to map and compare coding and non-cod-
ing signatures of different heart areas in the setting
of chronic ischemic HF with reduced ejection fraction
in Géttingen mini pigs. Myocardial infarction (MI) was
induced by 120 min balloon occlusion in the LAD ar-
tery. Three months post-MI, echocardiography and
invasive left ventricular (LV) hemodynamic measure-
ments confirmed significantly reduced global and re-
gional heart function (~15-20% reduction in LV ejec-
tion fraction) and histological assessment showed an
infarct size of 15% of LV. The hearts were excised and
specimens taken from the right ventricle (RV), the in-
farcted LV, the Ml border zone and remote from the Ml
were used for comprehensive analysis of spatial met-
abolic gene expression changes. Bioinformatics anal-
yses were applied to identify differentially expressed
genes and pathways, and reveal clusters of co-regu-
lated genes. The results from these analyses identified
substantial changes in the metabolic transcriptome
between the infarcted LV, remote LV and RV areas.
Several pathways involved in the regulation of energy
production were shown to be activated in non-infarct-
ed regions, suggesting that these zones may present
a central role in compensatory protective energy me-
tabolism remodeling mechanisms. The insights gen-
erated herein unveiled novel therapeutic targets to
directly address the metabolic derangements occur-
ring in the failing heart. These targets are being tested

in hiPSC derived cardiomyocytes and the knowledge
gained on metabolic remodeling during HF progres-
sion, is being applied to generate more reliable and
predictive in vitro stem cell based disease models.
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UNDERSTAND THE FATE OF CARDIAC
PDGFRA+ CELLS IN HEALTHY AND INJURED
MOUSE HEARTS USING SINGLE CELL RNA-
SEQ

Aude Dorison - Developmental and Stem Cell Biology
Division, Victor Chang Crdiac Research Institute,
Darlinghurst, New South Wales, Australia

Elvira Forte - Victor Chang Cardiac Research Institute,
Darlinghurst, Australia

Nona Farbehi - Victor Chang Cardiac Research Institute,
Darlinghurst, Australia

Ralph Patrick - Victor Chang Cardiac Research Institute,
Darlinghurst, Australia

Junjie Du - Victor Chang Cardiac Research Institute,
Darlinghurst, Australia

Vaibhao Janbandhu - Victor Chang Cardiac Research
Institute, Darlinghurst, Australia

Richard Harvey - Victor Chang Cardiac Research
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Myocardial infarction (M) and subsequent heart failure
are one of the leading causes of mortality worldwide.
Different strategies are being explored to promote in-
jury resolution and heart regeneration, including tar-
geting cardiac resident progenitor cells. Previously,
we have demonstrated that SCA1+PDGFRa+ (S+P+)
cardiac stromal cells contain a colony-forming frac-
tion sharing properties with mesenchymal stem cells
described in bone marrow. We hypothesise that car-
diac PDGFRa+ cells incompass progenitor cells in-
volved in cardiac homeostasis and repair after injury.
To unravel the differentiation potential of S+P+ cells,
we permanently tagged PDGFRa+ cells using a Cre-
based lineage tracing approach. Labelled cells isolat-
ed from ventricles of sham-operated and M| mice 7
days post-surgery were then analysed using single-cell
RNA-seq. The transcriptome of more than 14000 cells
have been explored allowing us to identify 9 and 11
clusters in Sham and M, respectively. As expected, the
main population in both conditions was fibroblasts
(FB) divided into several subclusters, showing the
heterogeneity of these cells. Moreover, the MI hearts
contained myofibroblasts that were absent in Sham
hearts. The second main population highlighted in our
dataset was immune cells. It was mainly constituted
with cells from the myeloid lineage in both conditions
and expanded after M, reflecting the complexity of
the immune response after cardiac injury. Further-
more, while differentiation of FB into endothelial cells
(ECs) is controversial, we have found a significant EC
population in Sham hearts. Notably, this population
was subdivided into two distinct clusters after MI. We
also observed a small population characterized as mu-
ral cells in Ml hearts, suggesting that PDGFRa-derived
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cells participated to neo-vascularization post-injury.
Finally, a distinct cycling cell cluster including cells
expressing myofibroblasts, endothelial and immune
cell markers, demonstrated the proliferative nature of
these tagged cells. In depth study of lineage traced
single cell gene expression profiles should provide us
with a comprehensive analysis of the fate of PDGFRa+
cells after injury demonstrating their plasticity. More-
over, this approach may lead to the identification of
new therapeutic strategies to improve cardiac repair.

Funding Source: Stem Cell Australia, Leducq Foundation
W-1039

SINGLE-CELL EXPRESSION PROFILING
REVEALS DISTINCT SUB-POPULATIONS
IN THE CARDIAC STROMA THROUGH
HOMEOSTASIS AND INJURY RESPONSE
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Heart failure following myocardial infarction (M) is in
epidemic proportions and is set to increase. Conges-
tive cardiac failure after Ml is caused by the low level
of cardiomyocyte (CM) regeneration after injury. We
hypothesise that Scal+/PDGFRa+/CD31- cells(S+P+)
which reside in cardiac interstitium, are dedicated to
cardiac homeostasis and repair, acting as a special-
ised mesenchymal stem cell source for smooth mus-
cle cells, adipocytes, and possibly endothelial cells
(Chong et al., 2011). They may also act as stress sensors
to support CM and vascular tissue through dedicated
paracrine functions. To investigate activation of these
cells during initial stages of inflammation after Ml, sin-
gle-cell RNA-seqg (scRNA-Seq) was performed using
GFP+/CD31- and total interstitial cell isolated from a
mouse with a H2B-eGFP fusion gene knocked-in to
the PDGFRa locus. The gene expression (GE) profiles
of more than 30,000 cells were analysed 3 and 7 days
following induction of Ml by coronary artery ligation.
We will describe our initial findings, including the step-
wise induction of known and novel stromal cell states,
and the presence of minority populations suggestive
of progenitor cell activity. Two major differentiation
pathways direct GFP+ cells towards myofibroblast or
smooth muscle cell fates with major involvement of
Wnt signalling. scRNA-Seq analysis of freshly isolated
S+P+ cells stimulated in vitro with PDGF and bFGF
have myofibroblast GE signatures resembling those
cells found in vivo following MI. High content, single
cell GE analysis provides extraordinary resolution of
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the cellular repair process. Our findings highlight the
role of resident S+P+ as cardiac progenitor cells in
healthy and diseased heart. S+P+ cells are activated
following M, providing a source of differentiated cell
types and secretory functions required for cardiac re-
pair. These molecular findings may identify new thera-
peutic approaches for preserving myocardial contrac-
tility following M.

Funding Source: Stem Cell Australia, UNSW, GWCCG
W-1041

THE MEVALONATE PATHWAY CONTROLS
REGENERATION IN HUMAN CARDIAC
ORGANOIDS

James Hudson - School/ of Biomedical Sciences, The
University of Queensland, Brisbane, Queensland,
Australia

Induction of cardiomyocyte proliferation is emerging
as a promising strategy for heart regeneration. Using
a recently developed human cardiac organoid (hCO)
system, we have recently discovered a small molecule
(Compound 6.28) that inhibits both GSK3 and MST1
and drives robust proliferation of hIPS-cardiomyo-
cytes (Mills et al.,, PNAS, 2017). However, chronic stim-
ulation with this compound also causes a decline in
contractile function, which would prevent its use as a
therapeutic. We have now performed quantitative pro-
teomics of ~50 individual hCOs under different condi-
tions to de-convolute the effects of GSK3 and MSTI
on the pro-proliferative response. GSK3 inhibition was
found to be responsible for a cell cycle network where-
as MST1 inhibition activated the mevalonate pathway;
the detrimental functional effects were specifically as-
sociated with inhibition of GSK3. An additional screen
of 105 compounds was performed to identify new
compounds that could activate proliferation in hCOs
without detrimental effects on functionality. We iden-
tified a compound targeting p38, which activated a
similar cell cycle network to GSK3, and another com-
pound targeting TGFBR/ACVR/BMPR, which activat-
ed the mevalonate pathway similar to MST1 inhibition.
A strong synergistic pro-proliferative response was
observed when both of these compounds were com-
bined, without any detrimental effects on cardiac func-
tion. The pro-proliferative effect could be blocked by
inhibition of B-catenin transcriptional networks using
ICRT14 or inhibition of the mevalonate pathway using
a statin. In addition, RNA-seqg data shows large scale
changes in the mevalonate pathway during heart mat-
uration in vivo and blocking the mevalonate pathway
in immature cardiomyocytes reduces proliferation. By
re-supplementing different metabolites in the meva-
lonate pathway, a specific function for the prenylation
branch of this metabolic pathway for proliferation was
identified and direct inhibition of a downstream Kki-
nase activated by Rho prenylation, ROCK, also lead to



POSTER ABSTRACTS

a reduction in proliferation. Our results reveal a nov-
el role for the mevalonate pathway in cardiomyocyte
proliferation and suggest that inhibition of this path-
way occurs during postnatal heart maturation.

Funding Source: National Health and Medical Research
Council of Australia; National Heart Foundation
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MICROPHTHALMIA-ASSOCIATED
TRANSCRIPTION FACTOR PLAYS A VITAL
ROLE IN SUBSTANCE P-MEDIATED CARDIAC
STEM CELL ACTIVATION

YunMi Jeong - Department of Internal Medicine/
Kyunghee University, Seoul, Korea

Weon Kim - KyungHee University & KyungHee
University Hospital, Seoul, Korea

There have been no studies exploring the relationship
between microphthalmia-associated transcription
factor (MITF) and substance P (SP) in the local ac-
tivation of c-Kit+cardiac stem cells (CSCs) in cardiac
repair. Herein, we investigate the mechanism of SP un-
deryling cardiac repair after I/R. Male Sprague-Daw-
ley rats (SD, 8weeks) were subjected to ischemia/
reperfusion-injury (I/R) and 5 nmole/kg SP injection
(SP+I/R). At the end of 7 days, the left ventricle (LV)
and infarcted area (IA) were sampled from the heart.
We found that compared to LV 7 days I/R, there were
higher levels of c-Kit+ CSC in LV 7 days SP+I/R, which
also expressed higher levels of major CSC markers
and MITF. In agreement with these observations, ele-
vated expansion of c-Kit+CSCs in the explant-derived
cells (EDCs) from IA 7 days SP+I/R was detected
than in EDCs IA 7 days I/R using the primary explant
technique. c-Kit and MITF expression increased in the
SP-treated IA c-Kit+CSCs, which increased the phos-
phorylation of c-Kit and MITF at 1 h. Interestingly,
FTY720, known to efficiently down-regulation MITF,
suppressed the IA c-Kit+CSC proliferation and mi-
gration stimulated by SP-induced expression of MITF.
Overall, our results demonstrate for the first time that
the expression of MITF may interact with SP-induced
local activation of c-Kit+CSC in cardiac repair.

Funding Source: NRF-2016R1AB6A3AT11933448

ENDOTHELIAL CELLS AND
HEMANGIOBLASTS

W-1045

NEWLY OPTIMIZED MEDIUM FOR THE
EXPANSION OF HUMAN PLURIPOTENT STEM
CELL-DERIVED ENDOTHELIAL CELLS

Tatsuji Enoki - CDM Center Division 3, Takara Bio Inc.,
Kusatsu, Japan

Yasuhiro Tosaka - Takara Bio Inc., Kusatsu, Japan
Kaori Kubo - Takara Bio Inc., Kusatsu, Japan

Sachiko Okamoto - Takara Bio Inc., Kusatsu, Japan
Jun Yamashita - Center for iPS Cell Research and
Application (CIRA), Kyoto, Japan

Junichi Mineno - Takara Bio Inc., Kusatsu, Japan

Human endothelial cells (ECs) are widely used in the
field of vascularization study such as drug discovery,
safety/toxicological test, tumor growth or tissue en-
gineering including organ-on-a-chip technology. Al-
though primary ECs like HUVECs are generally used
for these purposes, there are some drawbacks in uti-
lizing primary cells because of the donor difference
due to a wide variety of genetic background. To over-
come this, human pluripotent stem cell-derived ECs
(hPS-ECs) are expected to be supplied as stable cell
source with similar properties and without the donor
difference among manufacturing batches. We have al-
ready developed the differentiation method from plu-
ripotent stem cells into ECs population having more
than 95% of CD31 and CD144 positive cells, which
are identified as endothelial cell. Our hPS-ECs also
express CD34 in more than 95% of cells, suggesting
immature phenotype. This is considered to be one of
the appropriate features for tissue engineering study
because ECs may be needed to be educated to fit in
each tissue. However, it was difficult to obtain a large
number of hPS-ECs by using commercially available
medium for primary ECs due to poor proliferation ca-
pacity, even though many cells are required for tissue
engineering. Thus, we have also developed the culture
medium for hPS-ECs. As a result, it was observed that
hPS-ECs show about 10-fold expansion in one week
by newly optimized medium. The expanded hPS-ECs
maintained ECs surface marker (CD31 and CD144)
expression similar to the cells in pre-expansion. Fur-
thermore, tube-like structure formation on matrigel
was also observed after expansion, indicating an an-
giogenic capacity of hPS-ECs. Overall we successfully
developed hPS-ECs culture system using newly opti-
mized medium. The cells and medium can overcome
the lot variation problems of primary endothelial cells,
making them suitable for industrialization with mass
cell production. Further, we are currently developing
xeno-free medium for hPS-ECs to apply to the manu-
facture of regenerative medicine.

W-1047

HIGHLY EFFICIENT HEMATOPOIETIC AND
MACROPHAGE DIFFERENTIATION FROM
HUMAN PLURIPOTENT STEM CELLS USING A
SIMPLE MONOLAYER CULTURE SYSTEM

Duan Fuyu - 7singhua University, Beijing, China
Huang Eujing - Tsinghua University, Beijing, China
Zhang Fengzhi - Tsinghua University, Beijing, China
Wang lin - Tsinghua univercity, Beijing, China

Zhu yonglin - Tsinghua University, Beijing, China
Bai Lufeng - Peking University, Beijing, China
Chang Sophia Chia-Ning - China Medical University,
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Taichung, Taiwan

Hu Xiaoyu - Tsinghua University, Beijing, China
Guo Wei - Tsinghua University, Beijing, China
Na Jie - Tsinghua university, Beijing, China

Generation of hematopoietic stem cells from human
pluripotent stem cells (hPSCs) hold great promise for
the treatment of hematological diseases and provid-
ing sufficient cells for immune therapy. Here, we estab-
lished a monolayer, chemically defined culture system
to induce hematopoietic differentiation from hPSCs
in 8 days. During stage one, hPSCs were induced to
leave pluripotency promptly and preferably enter the
vascular lineage. Hemogenic endothelial progenitor
cells were then induced for 2 days. At the third stage,
inhibition of TGFB signaling with small molecule lead
to rapid conversion of hemogenic endothelium to
generate large numbers of CD34+CD43+ hematopoi-
etic stem/progenitor cells (HSPCs). Global transcrip-
tome profiling revealed that HSPC differentiated using
our protocol was similar to EB derived HSPC. HSPCs
obtained from our differentiation system formed ro-
bust erythroid, granulocyte, monocyte/macrophage
colonies in CFU assay, and can be induced to gener-
ate macrophages resembling tissue residential macro-
phages. Moreover, these hPSC derived macrophages
displayed strong phagocytotic activity towards patho-
genic bacteria and released cytokine in response to
LPS stimulate and Zika virus infection. Sum together,
our monolayer differentiation system can offer a cost
effective means to generate large quantities of cells
of desired blood lineages for regenerative medicine.

Funding Source: National Natural Science Foundation of
China (NSFC) Grant 31771108; National Natural Science
Foundation of China (NSFC) Grant 91740115; National
Basic Research Program of China grant 2012CB966701

HEMATOPOIESIS/IMMUNOLOGY

W-1049

COLOR BARCODING AND MOSAIC
MUTAGENESIS OF HEMATOPOIETIC STEM
CELLS REVEAL CLONAL HEMATOPOIESIS IN
GATA2 DEFICIENCY

Serine Avagyan - Pediatric Hematology-Oncology,
Boston Children’s Hospital, Boston, MA, U.S.

William Mannherz - Boston Children’s Hospital, Boston,
MA, U.S.

Leonard Zon - Boston Children’s Hospital, Boston, MA,
uUs.

Myeloid malignancies, such as myelodysplastic
syndromes (MDS) and acute myeloid leukemia (AML),
arise from abnormal hematopoietic stem and progenitor
cells (HSPCs) with acquired somatic mutations
or cytogenetic abnormalities. Germline GATA2
haploinsufficiency underlies an inherited syndrome of
predisposition to myeloid malignancies, with disease
onset often occuring in childhood and young adulthood.
We generated gata2b heterozygous zebrafish to study
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the hematopoietic stem cell clonal architecture and
dynamics over time at steady-state and in the presence
of somatic mutations found in GATA2-associated MDS
and AML. We used a lineage tracing system of zebrafish
Brainbow, Zebrabow, to track the hematopoietic output
of individually colored HSPC clones, with the goal
to detect abnormal expansion of single color clones
indicating clonal hematopoiesis. Color barcoding
was induced at the time of HSPC emergence from
dorsal aorta during development when about 20
stem cell clones exist in the embryo. Analysis of adult
hematopoiesis at 3 months showed myelocytopenia in
gata2b+/- fish. Surprisingly, gata2b+/- fish displayed
frequent color dominance at baseline, with a single
color clone contributing to over 30% of granulocytes,
while the myeloid output in wild-type clutchmates was
polyclonal. To study effect of MDS/AML associated
mutations, we induced mosaic mutagenesis in wild-type
or gata2b+/- embryos by injecting with Cas9 mRNA
and guide RNAs targeting zebrafish orthologs of ASXL1
and STAG2. In the presence of secondary mutations,
gata2b+/- fish showed in an increase of precursor cells
and a more pronounced myelocytopenia in the kidney
marrow at 3 months, compared to wild-type controls,
without changes in the lymphoid compartment. Single
color expansion was observed in over 60% of gata2b+/-
fish, and correlated with stag2a mutations. In summary,
gata2b deficiency results in oligoclonal hematopoiesis
and myelocytopenia, reminiscent of monocytopenia in
GATA2 haploinsufficiency in patients. Mutations in stag2
highly correlated with clonal dominance in gata2b+/-
but not wild-type fish. Our studies demonstrate that
stem cell clonal expansion and selection is dependent
on the dose of GATA2, and provide insight into the
mechanism of preleukemic clonal expansion.

Funding Source: Pedals for Pediatrics
W-1051

ASSOCIATION OF THE PROTECTIVE FOXO3
LONGEVITY VARIANT WITH TELOMERE
DYNAMICS DURING AGING

Rich Allsopp - University of Hawaii, Honolulu, HI, U.S.
Bradley Willcox - University of Hawaii, honlulu, HI, U.S.
Craig Willcox - Okinawa International University, Naha,
Japan

Philip Davy - University of Hawaii, Honolulu, U.S.

Brian Morris - University of sydney, Sydney, Australia
Tim Donlon - University of hawaii, Honolulu, U.S.

Michi Shimabukuro - UMIN Center, National University
of Hospitals, Naha, Japan

Randi Chen - University of Hawaii, Honolulu, U.S.

Telomere attrition in proliferative tissues, including adult
stem cells, is a hallmark feature of human aging. To
date, identification of genetic influence on the rate of
telomere attrition is poorly understood. The two genes
with the most robust effect on human longevity are
FOXO3 and APOE. Notably, we discovered a genetic
variant of the FOXO3 gene that is strongly associated
with human longevity. Importantly, this observation has
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been now reproduced in independent studies of over
a dozen different populations around the world. In the
present study, we sought to assess the effect of the
longevity associated variant of FOXO3 (rs2802292 - G
allele) as well as the variants of APOE on telomerase
activity and the rate of telomere attrition during aging
in peripheral blood leucocytes. The preliminary results
from a cohort of Okinawan Japanese (N=122) ranging
in age from 25 - 90 years, indicates no substantial effect
of the variants for either FOXO3 or APOE on telomerase
levels in peripheral blood leukocyte (PBL) samples.
Analysis of the rate of telomere attrition during aging
as a function of the different variants of APOE also
revealed no significant effect. In contrast, carriers of 1
or 2 copies of the rare longevity-associated G allele of
FOXO3 showed markedly reduced rates of telomere loss
in PBL during aging, as compared to carriers of the more
common variant of FOXO3 (TT - common genotype).
Interestingly, no loss of telomere length was observed as
a function of age for G allele carriers. These results mark
the first report for a protective effect of a gene variant
on the rate of telomere attrition in humans, and imply a
mechanism for enhancing long term renewal capacity
for hematopoietic stem cells during aging.

Funding Source: NIH R21 grant R21IAG042908. Genetics
of Telomere Dynamics in Okinawans
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DEVELOPMENT OF FUNCTIONAL, MATURE
CYTOTOXIC T-CELLS FROM CORD
HEMATOPOIETIC STEM CELLS, VIA A
MOLECULARLY-DEFINED, SCALABLE AND
CLINICALLY TRANSLATABLE CULTURE
SYSTEM

Nicholas R. Boyd - Cartherics, Richmond, Victoria,
Australia

Kellie Cartledge - Cartherics, Clayton, Victoria, Australia
Sacha Khong - Hudson Institute of Medical Research,
Clayton, Victoria, Australia

Vera Evtimov - Cartherics, Clayton, Victoria, Australia
Alan Trounson - Cartherics, Clayton, Victoria, Australia
Richard Boyd - Cartherics, Clayton, Victoria, Australia

Chimeric Antigen Receptor (CAR-) T cellimmunotherapy
is revolutionising cancer treatment, but most are
autologous. Inevitably these will struggle to reach mass
adoption given the complexity and cost (-US$400,000
per treatment). Logicallyy, a precisely defined,
consistent, ‘off-the-shelf’ CAR-T product with broad
histocompatibility is the future of this technology. In vitro
directed differentiation of T-cells from stem cells sources,
could provide a platform to generate a ‘limitless’ supply
of CAR-T cells. One logical, readily available stem cell
source is cord HSC. Previous studies have successfully
generated T-cells from HSC but these were reliant on
mouse stromal cells negating their clinical utility. We
have now established a molecularly defined, xeno-free,
stroma-free, serum-free human T cell differentiation
culture system suitable for upscale manufacture. For
the first time we demonstrate the generation of mature

CD8aB+CD4-TCRap T-cells from cord blood HSCs without
an animal stromal cell component. When activated via
CD3/CD28 co-stimulation, the in vitro generated T-cells
have strong dose-dependent cytotoxic function against
human cancer cell lines. Using this system we can create
~100x mature cytotoxic T-cells per cord HSC, over 47
days of differentiation. With the prospect of post T-cell
expansion, using our system 1 cord blood sample can
yield up to 2.5 x 1011 T-cells. We have, however, observed
donor cord variability, appearing to affect the end-state
of T-cell maturity. This manufacture system serves as a
stand-alone technique to enable immune reconstitution
for a variety of diseases.

W-1055

RUNX1B OVEREXPRESSION TOGETHOR WITH
ENHANCED TGF-3 SIGNALING UPREGULATE
P21 GENE WHICH LEAD TO CELL CYCLE G1
ARREST AND HEMATOPOIESIS BLOCKAGE

Bo Chen - Stem cell center, Institute of Blood
Transfusion, Chinese Academy of Medical Sciences

& Peking Union Medical College (CAMS & PUMC),
Chengdu, China

Jiawen Teng - Institute of Blood Transfusion (IBT),
Chinese Academy of Medical Sciences (CAMS) /Peking
Union Mediical College (PUMC), Chengdu, China

Jing Chang - Institute of Blood Transfusion (IBT),
Chinese Academy of Medical Sciences (CAMS) /Peking
Union Mediical College (PUMC), Chengdu, China
Wencui Sun - Institute of Blood Transfusion (IBT),
Chinese Academy of Medical Sciences (CAMS) /Peking
Union Medlical College (PUMC), Chengdu, China
Yonghua Yin - Institute of Blood Transfusion, Chinese
Academy of Medlical Sciences & Peking Union Medical
College (CAMS & PUMC), Chengdu, China

Jiahui Zeng - Institute of Blood Transfusion, Chinese
Academy of Medical Sciences & Peking Union Medlical
College (CAMS & PUMC), Chengdu, China

Feng Ma - Institute of Blood Transfusion, Chinese
Academy of Medical Sciences & Peking Union Medlical
College (CAMS & PUMC), Chengdu, China

Jiaxing Liu - Institute of Blood Transfusion, Chinese
Academy of Medlical Sciences & Peking Union Medical
College (CAMS & PUMC), Chengdu, China

RUNX1 play a key role in regulatory function on
hematopoiesis and blood diseases, and is absolutely
required for HSC formation and definitive hematopoiesis.
Overexpression of RUNXIb (one of its isoform) in H1
hESC has been reported to block the hematopoiesis in
our AGMS-3 co-culture system and PiggyBac inducible
system, which could be partially rescued by RepSox, the
TGF-B signaling inhibitior against ALK5. D4 co-cultures
were detected by cell cycle assay kit and G1 arrest was
found in DOX-induced RUNX1b/hESC co-culture and be
partially reverted when RepSox was added. In order to
elucidate the molecular mechanism of hematopoiesis
blockage by RUNXIb, the cell cycle-related genes were
detected by RT-gPCR to screen the differentiated
expression genes between DOX-induced and untreated
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D4 co-culture of RUNX1b/hESC. Among them p21WAF1
was up-regulated after DOX induction and reverted to
original expression level when RepSox was added. The
expression level of p21WAFT1 at D4 was highly consistent
with RUNX1b when the RUNX1b/hESC co-culture was
induced by different concentration of DOX. Above
results indicated that up-regulation of p21WAF1 depend
on both overexpression of RUNX1 and enhanced
TGF-B signaling. The p21WAF1 inducible hESC based
on PiggyBac inducible system was also established
and the overexpression of pP2IWAF1 could obviously
block the hematopoiesis regardless which days DOX
induction started. Though the blockage of p21WAFI1
to hematopoiesis was not development stage-specific
(just as RUNXI1b did) the up-regulation of p21WAF1 lead
to cell cycle G1 arrest, which ought to be a key step
to cause the blockage of RUNXlb to hematopoiesis.
TGF-B1 could up-regulate TGF-B signaling but couldn’t
block hematopoiesis when RUNX1b was not induced; on
the contrary, RUNXlb could not completely block the
generation of CD34+ population when TGF-B signaling
was inhibited by RepSox, which indicated that RUNX1b
itself or other down-stream pathway controlled by
RUNX1b could regulate the expression of p21WAF1 with
the indispensable help of enhanced TGF-B signaling.
The severe blockage to hematopoiesis depend on up-
regulation both of them. Our study ought to help to
reveal the cellular/molecular mechanism of RUNX1 gene
to control early hematopoiesis.

Funding Source: This work was supported by CAMS
Initiatives for Innovative Medicine (2016-12M-1-018)
awarded to Feng Ma and (2017-12M-3-021) to Jiaxing
Liu and Sichuan Health/Family Planning Commission
research projects (17PJ489) to Bo Chen
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FUNCTIONAL DOMINANCE OF CHIP-MUTATED
HEMATOPOIETIC STEM CELLS IN PATIENTS
UNDERGOING AUTOLOGOUS STEM CELL
TRANSPLANTATIONS
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Normal hematopoiesis is maintained by a polyclonal
pool of hematopoietic stem cells (HSCs). Single somat-
ic mutations in recurrent genes cause the emergence
of expanded clones in elderly persons, a phenome-
non called clonal hematopoiesis of indeterminate po-
tential (CHIP). While the multilineage differentiation
of these clones suggests an involvement of HSCs in
CHIP, direct evidence of the fitness of CHIP-mutated
human HSCs in blood reconstitution is lacking. Inter-
estingly, previous studies showed a constant clone
size for decades under steady-state conditions. My-
eloablative treatments and stem cell transplantation
put enforced stress on the ability of HSCs to recon-
stitute the blood system, and the fitness of HSCs is
maximally challenged. To assess whether human
CHIP-mutated HSCs outcompete their wildtype coun-
terparts in stress hematopoiesis, we took advantage
of a well-characterized cohort of currently 74 patients
undergoing high-dose chemotherapy conditioning
and autologous stem cell transplantation (autoPB-
SCT) for the treatment of solid tumors or lymphoid
diseases in our center. Using deep next generation se-
guencing of 54 myeloid cancer genes, we found that
19 patients (26%) are affected by CHIP (variant allele
frequency >2%) in their blood at a time 6-102 months
after autoPBSCT, with a mean variant allele burden of
13%. DNMT3A was affected most often, followed by
TET2, ASXL1, TP53, KRAS, MYD88, KIT, and RUNXI.
Most patients carry only one mutation while few have
2-3 mutations. To explore whether the mutations had
been present before the high-dose chemotherapy,
and whether the CHIP-mutated HSCs expanded af-
ter autoPBSCT, we sequenced frozen samples of the
transplanted graft from all patients. Importantly, the
mutations can be detected in the majority of patients
already in the transplanted cells, suggesting that they
are not induced by high dose chemotherapy; howev-
er, the allele burden in the graft is significantly lower,
often below 0.5%, than in the blood months to years
after autoPBSCT suggesting a selective advantage
of mutated HSCs. Here we show that human HSCs
harboring CHIP mutations outcompete normal HSCs
upon transplantation and severely contribute to the
increase in CHIP clone size during stress hematopoi-
esis.
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INDUCED PLURIPOTENT STEM CELL-
DERIVED MESENCHYMAL STEM CELLS
ACTIVATE QUIESCENT T CELLS AND ELEVATE
REGULATORY T CELL RESPONSE VIA NF-kB IN
ALLERGIC RHINITIS PATIENTS

Qing-Ling Fu - The First Affiliated Hospital, Sun Yat-sen
University, Guangzhou, China
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sen University, Guangzhou, China

Song Guo Zheng - Penn State University, Hershey, PA,
U.s.

The unique immunomodulatory properties of
mesenchymal stem cells (MSCs) make them aninvaluable
cell type for the treatment of chronic inflammation or
autoimmune disorders. We have successfully derived
MSCs induced pluripotent stem cell (iPSC), which
exhibited lower immunogenicity, and superior survival
and engraftment following transplantation in a mouse
ischemia model compared to that of traditional
tissue-derived MSCs. The induced iPSCs-MSCs were
demonstrated have immunosuppressive effects on
activated T cells. However, the effects of iPSC-MSCs
on quiescent T cells are unknown. This study was to
identify the immunomodulatory role of iPSC-MSCs on
resting peripheral blood mononuclear cells (PBMCs)
from allergic rhinitis (AR) patients. The PBMCs from AR
patients were co-cultured with iPSC-MSCs without any
stimulation, following which lymphocyte proliferation,
activation of T cells, TH1/TH2 and regulatory T (Treg) cell
differentiation and Treg cell function were analyzed. The
roles of stem cell-derived soluble factors and cell-cell
contact were examined to investigate the mechanisms
involved in iPSC-MSC mediated immunomodulatory
effects. By using transduced shRNA of IKKB in iPSC-
MSCs, the NF-kB signalling pathway involvement
was investigated. Results revealed that iPSC-MSCs
promoted, but did not decrease, the proliferation of
resting lymphocytes. Flow cytometry analysis found that
iPSC-MSCs activated CD4" and CD8" T cells. Besides,
iPSC-MSCs upregulated and activated Treg cells without
any additional stimulation, further co-culture tests found
that the upregulated Treg cells showed good inhibitory
function onthe stimulated PBMCs. Inaddition, iPSC-MSCs
balanced biased T 1/TH2 cytokine levels as examined
by ELISA assays. éell—cell contact was confirmed to
be a possible mechanism involved by transwell test.
NF-kB was identified to play an important role in the
immunomodulatory effects of iPSC-MSCs on quiescent
T cells by IKKB knockdown. Our findings demonstrated
that iPSC-MSCs activate quiescent T cells and elevate
regulatory T cell response in AR patients, suggesting
different immunomodulatory functions of iPSC-MSCs
according to the phases of diseases. Therefore, iPSC-
MSCs are a potential therapeutic candidate for treating
allergic airway inflammation.

Funding Source: This study was supported by the NSFC
(81322012, 81373174, 81471832, 81671882 and 81770984),
and the Natural Science Foundation of Guangdong

Province (2014A03031305], 2015B02022500]1,
2016 A030308017).
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DIFFERENTIATION OF HUMAN ES-CELLS
INTO MORE DEFINITIVE HEMATOPOIETIC
PRECURSOR CELLS
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In vitro production of human hematopoietic stem/
precursor cells (HSPCs) represents an important
model/therapy for hemoglobin disorders. Traditional
HSPC generation methods from human emlbryonic
stem cells (hESCs) result in a predominance of - and
g-globin production among erythroid progeny, limiting
their utility. Recently, we developed hESC-derived
erythroid cell generation via serum-free ES-sacs
allowing definitive B-globin protein production. ES-sacs
are derived from hESCs cultured on C3H cells using
Knockout Serum Replacement (KSR) and VEGF for 15
days and have hemangioblast-like structures including
an external layer of endothelial cells, and internal
spherical hematopoietic-like cells. We generated ES-
sacs and characterized the different populations among
the spherical cells, including hematopoietic progenitor
cells (HPCs CD34+CD45+) and erythroid precursors
including more definitive (dEP CD235a-CD34+) and
more primitive (pEP CD235a+CD34-). After erythroid
differentiation, we quantitated globin gene expression
by gPCR and protein levels by HPLC. Extension of the
generation phase of our serum-free protocol (from
15 days to 18, 19 and 20 days) allows for more mature
ES-sacs. Higher amounts of HPCs (10.934.1, 11.332.2,
11.031.3 vs 0.930.1%, p<0.01) and dEPs (22.034.6, 21.131.2,
16.533.0 vs 14.030.8%, p<0.05) were produced during
the extended generation phase, compared to 15 days.
Additionally, e-globin expression was lower (1432, 1436,
1231 vs 3235%, p<0.05) and B-globin expression higher
(632,932,733 vs131%, p<0.01) in the extended generation
phase. This trend was also obtained at the protein
level. To further increase definitive hematopoiesis, we
examined increasing concentrations of KSR (20, 25, 30
and 35%) during the ES-sac generation. Increased KSR
resulted in higher percentages of dEPs (6.630.6, 6.830.4,
7.730.5 vs 5.330%, p<0.01) and lower of pEPs (1.430.],
1.530.2, 1.430.2 vs 2.030%, p<0.0) among the spherical
cells, compared to 20% KSR. More HPCs (1130.4 vs
0.0430%, p<0.01) were obtained in 35% compared to
20% KSR. Lower RNA expression of g-globin (1230 vs
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2431%, p<0.05) was detected in 35% compared to 20%
KSR, similar to the protein level. Extension of the ES-sac
generation phase or increase of KSR concentration leads
to the production of more definitive HSPCs from hESCs.

W-1063

TRACKING HEMATOPOIETIC PRECUSOR
DIVISION EX VIVO IN REAL TIME

Jian Huang - Pathology, Temple University Lewis Katz
School of Medicine, Philadelphia, PA, U.S.

Deciphering molecular mechanisms underlying division
of hematopoietic stem cells (HSCs) and malignant
precursors would improve our understanding of basis of
stem cell-fate decisions and oncogenic transformation.
Using a novel reporter of hematopoietic precursor
Evil-GFP, we track the division of hematopoietic
precursors in culture in real time. First, we confirmed
that Evil-GFP is a faithful reporter of HSC activity and
identified three dividing patterns of HSCs: symmetric
renewal, symmetric differentiation, and asymmetric
division. Moreover, we found that the cytokines
and growth factors combination (STIF) promotes
symmetric renewal, whereas OP9 stromal cells balance
symmetric renewal and differentiation of HSCs ex
vivo. Interestingly, we found that Tet2 knockout HSCs
underwent more symmetric differentiation in culture
compared to wild type control. Intriguingly, OP9 stromal
cells reverse the phenotype of Tet2 knockout HSCs
ex vivo. Furthermore, we demonstrated that Tet2-/-
; FLT3ITD acute myeloid leukemia (AML) precursors
primarily underwent symmetric renewal divisions in
culture. Our study establishes a new system to explore
the molecular mechanisms of the regulation of benign
and malignant hematopoietic precursor division ex vivo.
The knowledge learned from these studies will provide
new insights into the molecular mechanisms of HSC fate
decision and leukemogenesis.

Funding Source: This work was supported by grants
from the NHLBI (ROO HL107747-04) and a seed grant
from Temple University Lewis Katz School of Medicine
to J.H.
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W-1065

MODULATION OF SIGNALING PATHWAYS AND
2D/3D CULTURE TO DIRECT PANCREATIC
DIFFERENTIATION OF HUMAN PLURIPOTENT
STEM CELLS TO INSULIN-PRODUCING CELLS
IN FULLY DEFINED CONDITIONS

Louise Laurent - Reproductive Medicine, UCSD, La
Jolla, CA, U.S.

Sergio Mora-Castilla - Stemonix, San Diego, U.S.
Thomas Touboul - UCSD, La Jolla, CA, U.S.

Cuong To - UCSD, La Jolla, CA, U.S.

Marwa Khater - Celgene, La Jolla, CA, U.S.

Robert Morey - UCSD, La Jolla, CA, U.S.

Stem cell-derived endodermal progenitor cells have
potential applications in regenerative medicine and
basic research, particularly in autoimmune diseases,
such as Type 1 diabetes. Here, we describe a novel
protocol for pancreatic differentiation of human
pluripotent stem cells through sequential stages, in
which combinatorial activation and inhibition of the
BMP and TGFb signaling pathways are used to direct
the cells specifically to the posterior foregut. Although
we have based our strategy on findings from previous
in vivo development and in vitro differentiation studies,
we have combined and systematically tested them in
a novel manner using defined conditions, in order to
optimize the definitive endoderm (DE) and posterior
foregut stages in terms of the concentration and
temporal modulation of the many signaling pathways
involved. We have also optimized the 2D/3D culture
environment throughout the differentiation process. We
have fully characterized each stage of differentiation
in detail, including transcriptomic profiling of the
differentiating cells in the context of data from a prior
pancreatic differentiation study, as well as fetal and
adult human pancreas samples, to determine the fidelity
of the in vitro differentiation process. We observed that
the early stages of endodermal differentiation of human
pluripotent stem cells follow similar transcriptional
routes, even using different protocols and stem cell lines.
However, final stages of pancreatic maturation appear to
be more strongly influenced by external factors, such as
in vitro culture conditions or transplantation for in vivo
maturation. This work provides a deeper understanding
of the transcriptional dynamics of cells during in vitro
differentiation of hPSCs to the pancreatic lineage, which
can be applied to development of stem cell based
therapies for developmental and degenerative disorders
of the pancreas.

Funding Source: UCSD Department of Reproductive
Medicine
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W-1067

TREATMENT OF HUMAN BONE MARROW-
DERIVED MESENCHYMAL STEM CELLS
(MSCS) CAN SIGNIFICANTLY ATTENUATE
THE KIDNEY DAMAGES IN TYPE 2 DIABETIC
NEPHROPATHY

Xue-Yuan Bai - Dept. of Nephrology, State Key
Laboratory of Kidney Diseases, Chinese PLA General
Hospital, Beijing, China

Diabetic nephropathy (DN) is a major complication of
diabetes and represents the leading cause of end-stage
renal disease worldwide. Now, there is no effective
therapy for DN. Therefore, a new treatment strategy
aimedtodelay orrevert DNis highly urgent. To investigate
the therapeutic role of human bone marrow-derived
MSCs in type 2 DN, SD rats were fed with high-glucose-
high-fat diet, then a small dose of streptozotocin were
injected into the peritoneal cavity of the uninephrectomy
rats, so to construct type 2 DN models. When significant
proteinuria appeared in the rats indicating that type
2 DN models has been successfully established. The
model rats received injection of human MSCs via tail
vein at 5 x 106 every 4 weeks for five times. The results
showed that reduction of proteinuria was not observed
in diabetic model rats untill 24 weeks after three doses
of MSCs. However, since 28 weeks, urinary protein
excretion was significantly suppressed, and persisted
up to 32 weeks after streptozotocin. Hypoalbuminemia
and hyperlipidemia were also improved in MSCs-
treated group. Renal pathological analysis showed that
MSCs significantly attenuated glomerular hypertrophy
and renal tubular interstitial injury. Western blot
revealed that MSCs up-regulated the expression of the
Glomerular markers WT-1 and snaptopodin decreased
in the DN. To observe the migration and localization of
MSCs in tissues and organs, fluorescent dyes CFSE- and
Hoechst-labeled MSCs were injected into diabetic rats
via tail vein. The results found that MSCs were detected
in lung and spleen, and kidney peritubular regions, but
rarely in glomeruli and pancreas within 48 hours after
injection. The MSCs did not improve hyperglycemia
and pancreatic damages. These findings indicate that
repeated intravenous MSCs can alleviate diabetic kidney
damage in rats even at the progressive stage.

W-1069

ALDH1B1 EXPRESSION DEFINES AN ADULT
PANCREAS STEM CELL POPULATION AND IS
NECESSARY FOR PANCREATIC CANCER IN
MICE

Anthony Gavalas - Paul/ Langerhans Institute Dresden,
Helmholtz Centre Munich, Dresden, Germany

Ekaterina Mameishvili - TU Dresden, Dresden, Germany
loannis Serafimidis - BRFAA, Athens, Greece

Mathias Lesche - Paul Langerhans Institute Dresden,
Dresden, Germany

Sara Ilwaskiewicz - Paul Langerhans Institute Dresden,

Dresden, Germany

Fabian Theis - Helmoltz Centre Munich, Munich,
Germany

Argiris Efstratiadis - BRFAA, Athens, Greece

The existence of bona fide pancreatic adult stem cells
remains contentious. Centroacinar cells have been
proposed to be adult pancreas progenitor cells, but this
has been difficult to address due to the lack of a unique
molecular marker. We show that centroacinar cells are
characterized by the exclusive expression of Aldhlbl.
Aldhlbl-expressing cells are necessary and sufficient
to form self-renewing adult pancreatic organoids and
Aldh1b1 function is required for their formation. The
Aldhib1* cells are largely quiescent, self-renew and
contribute to all three pancreatic lineages in the adult
organ under homeostatic conditions. Single cell RNA
sequencing identified the molecular signature of Aldhlb1*
stem cells and demonstrated distinct differentiation
pathways to early progenitors. Kras is specifically
expressed in this stem cell population suggesting that
Aldh1b1 expressing cells may be the origin of pancreatic
cancer. Consistent with that, loss of Aldhlbl function
in a Kras - mediated model of pancreatic cancer
completely abrogated tumor initiation and progression.

W-1071

LONG-TERM CORRECTION OF DIABETES
IN MICE BY IN VIVO REPROGRAMMING OF
PANCREATIC DUCTS

Markus Grompe - Papé Family Pediatric Research
Institute, Oregon Health & Science University, Portland,
OR, U.S.

Craig Dorrell - Oregon Health & Science University,
Portland, OR, U.S.

Yuhan Wang - Oregon Health and Science University,
Portland, OR, U.S.

Willscott Naugler - Oregon Health & Science University,
Portland, OR, U.S.

Michael Heskett - Oregon Health & Science University,
Portland, OR, U.S.

Paul Spellman - Oregon Health & Science University,
Portland, OR, U.S.

Bin Li - Oregon Health & Science University, Portland,
OR, U.S.

Feorillo Galivo - Oregon Health & Science University,
Portland, OR, U.S.

Annelise Haft - Oregon Health & Science University,
Portland, OR, U.S.

Leslie Wakefield - Oregon Health & Science University,
Portland, OR, U.S.

Direct lineage reprogramming can convert readily
available cells in the body into desired cell types for cell
replacement therapy. This is usually achieved through
forced activation or repression of lineage defining
factors or pathways. In particular, reprogramming
towards the pancreatic -cell fate has been of great
interest in the search for new diabetes therapies. It has
been suggested that cells from various endodermal
lineages can be converted to B-like cells. However, it is
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unclear how closely induced cells resemble endogenous
pancreatic B-cells and whether different cell types
have the same reprogramming potential. Here, we
report in vivo reprogramming of pancreatic ductal cells
through intra-ductal delivery of an adenoviral vector
expressing the transcription factors Pdxl1, Neurog3
and Mafa. Induced B-like cells are mono-hormonal,
express genes essential for B-cell function and correct
hyperglycemia in both chemically and genetically
induced diabetes models. Compared to intrahepatic
ducts and hepatocytes treated with the same vector,
pancreatic ducts demonstrated more rapid activation of
B-cell transcripts and repression of donor cells markers.
This approach could be readily adapted to humans
through a commonly performed procedure, endoscopic
retrograde cholangio-pancreatography (ERCP) and
provides potential for cell replacement therapy in type
1 diabetes patients.

W-1073

GLOBAL TRENDS OF CLINICAL TRIALS OF
CELL THERAPY FOR LIVER CIRRHOSIS

Shigekazu Hayashi - Department of Regenerative
Medicine and Stem Cell Biology, Fujita Health University
School of Medicine, Osaka, Japan

Takaharu Negoro - Fujita Health University School of
Mediicine, Osaka, Japan

Nao Okumura - National Institutes of Biomedical
Innovation, Health and Nutrition., Ibaraki, Japan
Hanayuki Okura - Fujita Health University School of
Medicine, Toyoake, Japan

Akifumi Matsuyama - Fujita Health University School of
Medicine, Toyoake, Japan

Cell therapy medicine for liver cirrhosis would be a
potential alternative to liver transplantation which
is the only radical treatment currently available but
the number of donors is very limited. In this study, we
analyzed the clinical research trends related to cell
therapy for cirrhosis based on data obtained from the
ClinicalTrial.gov website. Although this website does not
provide comprehensive results of clinical trials, it offers
information on prospective clinical trials, including work
in progress, and thus allows chronological analysis of
the data. We selected 48 studies related to the field of
cell therapy for mainly hepatic cirrhosis patients from
ClinicalTrial.gov. The results showed a shift in the clinical
translational trend in cells used in such research from the
oligopolistic situation with bone marrow derived cells to
a variety of cells derived from bone marrow, umbilical
cord, adipose tissue and so on as adipose tissue entered
into this field in 2012. The similar trend was observed on
the origin of cell source, which is that autologous stem
cells were used in most studies in the earlier years, then
allogeneic cells have been increasingly used since 2010.
Looking at the number of the clinical trials by country,
22 trials in China stood out dominantly followed by 5 in
Iran, 4 in Korea and 3 in Japan and Turkey each and 2
in each of India and Brazil, whereas merely 3 countries
of UK, Belgium and ltaly conducted each of one trial in
Europe and none in the North America. We found in the
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Clinical Trials.gov website that the clinical researches
on cell therapy for cirrhosis have been conducted more
actively in Asia and the Middle East comparing to the
Western countries up until now. The use of ClinicalTrials.
gov as the sole data source can yield a perspective view
of the global clinical translational trends.

Funding Source: This work was supported by Highway
Program for Realization of Regenerative Medicine of The
Japan Agency for Medical Research and Development
(AMED).

W-1075

DIFFERENTIATION OF BI-POTENT
HEPATOBLASTS INTO HEPATOCYTES AND
CHOLANGIOCYTES IN THE HEPATOBLAST-
DEPLETED FETAL LIVER OF AN AFP-HSVTK
TRANSGENIC MOUSE

Yuichiro Higuchi - Laboratory Animal Research
Department, Central Institute for Experimental Animals,
Kawasaki, Japan

Kenji Kawai - Central Institute for Experimental Animals,
Kanagawa, Japan

Hiroshi Suemizu - Central Institute for Experimental
Animals, Kanagawa, Japan

The liver consists of hepatocytes and various non-
parenchymal cells such as cholangiocytes. Hepatocytes
are an indispensable tool in drug discovery as they
play an important role in drug metabolism. Numerous
groups have reported the establishment of humanized-
liver mice, in which the liver parenchyma has been
repopulated with human hepatocytes, as an in vivo
model of human liver physiology. It is well known
that in the developmental process, both hepatocytes
and cholangiocytes are derived from the bi-potent
progenitor, hepatoblasts. Therefore, we speculate that
the transplantation of hepatoblasts into the fetal liver
of a hepatoblast-depletion mouse makes it possible
to reconstitute not only the liver parenchyma but also
the bile duct structure. To prove this concept, we newly
established an AFP-HSVtk mouse as a drug-inducible
hepatoblast-depletion model. AFP-HSVtk mice express
the mutant herpes simplex virus thymidine kinase
(HSVtk) under the control of the mouse alpha-fetoprotein
(AFP) promoter. The administration of gancyclovir to a
pregnant AFP-HSVtk mouse caused fetal liver aplasia
by hepatoblast depletion. We performed an ex utero
transplantation of the hepatoblasts, which were isolated
from PgkEGFP mouse, into the fetal liver of AFP-HSVtk
and wild-type mice. The colonies comprising of >100
EGFP-expressing cells were observed in the AFP-HSVtk
mice liver, whereas few EGFP-expressing cells were
observed in the wild-type mice liver. Moreover, EGFP-
expressing hepatocytes were observed in the fetal liver
of AFP-HSVtk mice at the embryonic day E19.5. Since
the prenatal bile duct structure is immature, we plan
to confirm the contribution of the transplanted cells in
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neonatal and adult AFP-HSVtk mice. It is expected that
the ex utero transplantation of human hepatoblasts into
the fetal liver of AFP-HSVtk mice will reconstitute both
human liver parenchyma and bile duct structure.

Funding Source: A part of this work was supported by
a Grant-in-Aid for Scientific Research 16K18403 to Y.H.

W-1077

INTEGRATED PHOSPHOPROTEOMIC AND
TRANSCRIPTOMIC PROFILING REVEALS
CRITICAL ROLES OF PIM2 IN HEPATIC
TRANSDIFFERENTIATION

Pengyu Huang - ShanghaiTech University, Shanghai,
China

Yangyang Yuan - ShanghaiTech University, Shanghai,
China

Shaofeng Lin - Huazhong Univerisity of Science and
Technology, Wuhan, China

Yu Xue - Huazhong University of Science and
Technology, Wuhan, China

Transcription factor induced cell fate conversion holds
great promise in disease modeling and clinical therapy,
yet the mechanisms behind successful lineage-specific
reprogramming remain elusive. To investigate regulatory
pathways that involved in hepatic conversion process we
used iTRAQ-based quantitative phosphoproteome and
RNA-seq strategies. Based on the phosphoproteomic
analysis, we reconstructed the kinome in early stages of
human hepatic transdifferentiation. The activities of 15
kinases were predicted to be significantly upregulated.
After performing RNAI screen of the predicted kinases,
we identified PIM2 as an important regulator for
hepatic transdifferentiation. Overexpression of PIM2
significantly promoted hepatic transdifferentiation
by phosphorylation of TSC1/2. However, suppression
of PIM2 inhibited this process with increased cell
death. This study provided comprehensive profiling
of the phosphoproteome and transcriptome of cells
undergoing hepatic conversion and identified PIM2 as a
novel regulator of hepatic transdifferentiation.

W-1079

CHEMICAL REPROGRAMMING OF HUMAN
HEPATOCYTES INTO HEPATIC PROGENITOR
CELLS

Jaemin Jeong - Hanyang University College of
Medlicine, Seoul, Korea

Yohan Kim - Hanyang University College of Medicine,
Seoul, Korea

Kyojin Kang - Hanyang University College of Medlicine,
Seoul, Korea

Sangtae Yoon - Hanyang University College of
Medicine, Seoul, Korea

Dongho Choi - Hanyang University College of Medicine,
Seoul, Korea

Cell-based regenerative medicine is a breakthrough
technology, which holds promises for gene and/or stem
cell therapy and given the shortage of donor organs, may
provide a valuable option for patients with end stage
of liver disease. Despite much progress in isolation and
long-term expansion of bipotent progenitor cells with
regenerative capacity from terminally differentiated
mouse hepatocytes, expansion of the adult human
hepatocytes remains a major challenge. We report a
successful generation of the patient-specific hepatic
progenitor cells from human hepatocytes from healthy
and diseased liver using two small molecules and
growth factor. Three days of treatment small molecule
in the presence of growth factor, a key driver of hepatic
progenitor cell activity, triggered expansion of small
polygonal cells, which co-expressed known hepatic
progenitor cells and lineage specific marker genes.
These chemically derived human hepatic progenitor cells
(hCdHs) could self-renew for at least 10 passages while
retaining phenotype, normal karyotype and potential
to differentiate into functional hepatocytes and biliary
epithelial cells in vitro. A next-generation sequencing
confirmed a high degree of molecular similarity between
hCdHs and human hepatoblasts Upon intrasplenic
transplantation into immunocompromised mice with
a diseased liver, hCdHs effectively repopulated and
restored. In conclusion, hCdHs provide a safe novel
tool that permits expansion and genetic manipulation
of patient-specific hepatic progenitor cells to study
regeneration and repair of diseased liver.

EPITHELIAL TISSUES

W-1081

THE ROLE OF TRANSLATION IN HUMAN
KERATINOCYTE CELL FATE DETERMINATION

Aleksandra Lewicka - Wellcome Sanger Institute,
University of Cambridge, Hinxton, U.K.

Swee Hoe Ong- Wellcome Sanger Institute Hinxton,
UK.

Joanna Fowler - Wellcome Sanger Institute Hinxton,
UK.

Phil Jones- University of Cambridge, Wellcome Sanger
Institute, Hinxton, U.K

Keratinocyte cultures are an excellent model for
investigating the molecular basis of cell fate. Colonies
of cultured human keratinocytes can be classified as
‘balanced’ or ‘expanding’ based on the ratio of outcomes
after division. On average, ‘balanced’ colonies give rise to
equal numbers of proliferative and differentiating cells,
whereas ‘expanding’ colonies grow in an exponential
manner, with the majority of divisions resulting in the
generation of two proliferative daughter cells. Our
previous work has demonstrated that cells in the middle
third of a growing ‘expanding’ colony spontaneously
switch their behaviour towards the ‘balanced’ state.
Cells are also able to switch back from ‘balanced’ to
‘expanding’ after a scratch injury. These results suggest
the existence of a tuneable mechanism for determining
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the fate of proliferative keratinocytes, but the molecular
identity of this switch remains unknown. Here we
present that global translation levels may define the
division outcomes of cultured human keratinocytes.
Using a combination of cell imaging and state of the art
RNA sequencing technologies, we show that the two
modes of proliferation produce distinct transcriptional
and translational profiles. We are able to distinguish
between the ‘balanced’ and ‘expanding’ colonies at a
very early stage during colony growth using specific
markers for translation and a global transcription marker
suggesting a colony’s fate is set early on. Utilising RNAI
technology allowed us to partially inhibit translation in
cultured keratinocytes, leading to an apparent switch in
the colony’s proliferative potential. This suggests that
global translation levels may actually determine the
cell fate of human keratinocytes. Overall, these findings
bring us closer to understanding the molecular basis
of keratinocyte cell fate determination, and may help
us explain how through simple cell dynamics an entire
epithelial sheet can be generated from a single cell,
which is one of the great questions in the epithelial stem
cell research.

Funding Source: This work was funded by the UK
Medical Research Council and the Wellcome Trust.

W-1083

ESSENTIAL ROLES FOR THE RHO-KINASES,
ROCK1 AND ROCK2, IN INTESTINAL STEM
CELL VIABILITY AND MAINTENANCE OF
ORGAN HOMEOSTASIS

Rajita Pappu - /mmunology Discovery, Genentech,
South San Francisco, CA, U.S.

Arivazhagan Sambandam - Genentech, South San
Francisco, CA, U.S.

XIUMIN WU - Genentech, South San Francisco, CA, U.S.
Wyne Lee - Genentech, South San Francisco, CA, U.S.
Patrick Calpazi - Genentech, South San Francisco, CA,
US.

The Rho-kinases, Rockl and Rock2, regulate -cell
shape/cytoskeletal rearrangement downstream of the
RhoA small GTPase. These processes are critical to
many cellular functions including contraction, polarity,
proliferation, motility, adhesion and viability. While
genetic data support distinct and essential roles for
each kinase during development, how Rockl and Rock2
contribute to homeostatic functions in adult tissues
is unknown. Although small molecule inhibitors are
widely used to investigate Rho-kinase function in acute
settings, their pharmacological and selectivity profiles
preclude their application in addressing this question.
Here, we used inducible gene targeting to ablate Rockl
and Rock2 individually or together in adult mice, and
found an obligate requirement for these enzymes
in maintaining stem cell viability and proliferative
capacity. Rock1Mo¥floX Rock2 flox/flox = " Rock1 flox
flox. Rock2 flox/flox mice were crossed to the Rosa26-
Cre ERT2 line to globally delete the floxed alleles with
tamoxifen.  Loss of either allele had no impact on
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survival, suggesting functional redundancy between
the two kinases for sustaining homeostatic processes.
In contrast, deletion of both genes caused mortality
within 5 days of tamoxifen injection. Histological
evaluation revealed a disturbance of tissue homeostasis
in organs with rapid cell turnover and renewal, such as
the alimentary tract and lymphoid tissues, with lesions
resembling radiation induced injury. Specifically, the
epithelial barrier of the small intestine was severely
compromised, impeding nutrient absorption, promoting
systemic inflammation, and uItim?ter causing death
of the animals. Akin to RhoA”  mice, deletion of
both Rockl and Rock2 led to mitotic arrest of stem cells
due to defective cytokinesis, signaling apoptotic cell
death. Biochemical studies demonstrated Rho-kinase
activity in epithelial stem cells stimulated with Wnt
ligands, factors critical to intestinal stem cell survival
and differentiation. Moreover, this phenotype was not
exclusive to the small intestine, with doubly deficient
mice displaying severe cytopenia because of a failure
in hematopoietic stem cell division. Our data reveal a
fundamental role for this pathway in stem cell renewal
and the maintenance of tissue homeostasis.

Funding Source: ALL AUTHORS ARE EMPLOYEES OF
GENENTECH

W-1085

REST (RE1-SILENCING TRANSCRIPTION
FACTOR) AFFECTS MOUSE NEURAL CREST
CELL-DERIVED MELANOCYTE STEM CELLS
AND THEIR HOMEOSTASIS

Hitomi Aoki - 7issue and Organ Development, Gifu
University Graduate School of Medicine, Gifu, Japan

Rest is a transcriptional repressor of neural genes and
is expressed during embryonic development to prevent
neural gene expression in non-neural cells. The role of
Rest in control of neural crest cells (NCCs) fate has little
been examined. NCCs have a multipotential cell fate to
differentiate into neuronal and non-neuronal lineages
including melanocytes. Analyses of Rest functions in
vivo have been hampered by early embryonic lethality
of Rest null mice. To evaluate the role of Rest in NCCs we
developed a conditional Rest knockout (CKO) system
and observed the established NCC-specific homozygous
Rest CKO mice cause neonatal death. The heterozygous
NCC-specific Rest CKO mice are viable and some of them
showed the white spotting phenotype. A reduction in
the number of melanoblasts is observed in NCC-specific
Rest CKO embryonic skin. However, melanocyte lineage-
specific Rest CKO mice and their niche keratinocyte-
specific Rest CKO mice did not show the white spotting
phenotype. Therefore, the expression of REST during
the early neural crest specification stage was necessary
for the normal development of melanoblasts to cover all
of the skin. Interestingly, it is recently reported that Rest
induction suppresses apoptotic cell death and the aged-
related stress or toxic effect. By using an irradiation
induced hair graying model, we also investigated the
Rest function in melanocyte stem cell system in adult
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hair follicles. Among conditional Rest loss- and gain-
of-function mutant mice, a conditional loss-of-function
mutation of Rest using a doxycycline inducible Cre to
ablate floxed Rest facilitates the radiation-induced hair
graying. Thus, Rest is also important for the protection
from the stress in follicular melanocytes stem cells of
adult skin.

Funding Source: This study was supported by grants
from the Ministry of Education, Culture, Sports, Science
and Technology of Japan and for Scientific Research of
JSPS and Gifu University Graduate School Medicine.

W-1087

DIRECTED DIFFERENTIATION OF RHESUS
MACAQUE IPSC-DERIVED ENDOTHELIA CELLS

Guibin Chen - NHLBI, NIH, Bethesda, MD, U.S.
Yangtenyu Liu - NIH, Bethesda, MD, U.S.
keron Navarengom - NIH, Bethesda, U.S.
Manfred Boehm - NIH, Bethesda, U.S.

Endothelial cells form a monolayer covering the luminal
surface of all vessels, and play a significant role in
angiogenesis, modulation of smooth muscle cell function,
and regulation of vascular responses to hemodynamic
forces. Endothelial cell dysfunction contributes to
cardiovasculardiseases,including coronary heartdisease,
myocardial infarction, and other ischemic processes.
Embryonic stem cells (ESCs) derived or induced-
pluripotent stem cells (iPSCs) derived endothelial cells
are a promising regenerative medicine tool to study
cardiovascular disease phenotypes. In contrast to
rodent models, the nonhuman primate Rhesus monkey
is an excellent preclinical transplantation model for
modeling human disease. We developed a protocol for
the generation of endothelial cells with high efficiency
from Rhesus monkey induced pluripotent stem cells
(RIPSCs). These RiPSC-derived endothelial cells (RIECs)
display phenotypic endothelial cell markers and gene
expression profile, possess a similar capacity for tube-like
structure formation, and uptake acetylated low density
lipoprotein (acLDL), as compared to primary endothelial
cells. In a xenograft assay, co-injection of RIECs and
tumor cells increased tumor burden, suggesting that
the RIECs promote tumor angiogenesis. Histological
analysis of xenograft tumors showed the existence
of RIECs around the vessel structure, indicating their
potential angiogenesis role during tumor growth. Taken
together, we have successfully developed a method to
generate RIECs from RiPSCs that are readily expandable,
possess characteristic endothelial cell identities, and
display similar in vitro and in vivo functional capabilities
compared to primary endothelium. Future studies will
assess the ability of RIECs to promote RiPSC-derived
other tissue specific cells proliferation and maintenance
to generate functional organoid in vitro and in vivo.

W-1089

BIOLOGICALLY RELEVANT LAMININ MATRIX
FOR CULTURING HUMAN EPIDERMAL
KERATINOCYTES

Alvin Chua - Singapore General Hospital, Singapore,
Singapore

Monica Tjin - Duke-NUS Medical School, Singapore,
Singapore

Li Yen Chong - Duke-NUS Medical School, Singapore,
Singapore

Bryan Buenaflor - SingHealth Experimental Medicine
Centre, Singapore, Singapore

Bien Keem Tan - Singapore General Hospital, Singapore,
Singapore

Karl Tryggvason - Duke-NUS Medical School,
Singapore, Singapore

For decades, the expansion of human epidermal
keratinocytes relies on the use of murine 3T3 fibroblasts
as feeder cells and animal-derived component in the
culture media. Despite its robust clinical efficacy on
severe burns, the presence of undefined xenogeneic
components in the 3T3 culture system still poses as a
safety concern in today’s regulatory requirements for
cell therapy. In vivo organized cell types such as epithelial
cells are tightly anchored to a basement membrane
(BM). Among many of the BM components, laminins are
the only components that are highly cell type specific
and contribute to the BM structure and behavior of
the associated cells. Therefore, we hypothesize that
the use of biologically relevant laminin matrices could
be used to replace feeder and support the growth of
human epidermal keratinocytes in vitro. In this work, we
found two laminin isoforms could best support adult
human keratinocytes growth in a completely xeno-
free and chemically defined method. We validated
keratinocytes cultured on these two laminin systems vs.
the standard 3T3 co-culture method by assessing their
growth potential, expression of basal and differentiation
markers by gPCR, immunostaining, FACS, as well as
organotypic culture functional assay. When compared
to 3T3 co-culture control, we found that keratinocytes
grown on laminin system showed similar expression
levels of basal and differentiation markers. Furthermore,
through in-vivo flap model, we demonstrated that
keratinocytes cultured in our laminin systems were able
to form fully stratified epidermis. As our culture system
is xeno-free and fully defined, this method will not only
provide safer products for the patient, but also open up
greater applicability in epithelial stem cell therapy (e.g.
management of less severe burns and chronic wounds).

Funding Source: National Medical Research Council,
Singapore (BNIG/2036/2015)
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W-1091

TRANSCRIPTIONAL PROFILE OF HUMAN
EPIDERMAL STEM CELLS AND STEM-DERIVED
TRANSIENT PROGENITORS

Elena Enzo - Center for Regenerative Medicine,
University of Modena and Reggio Emilia, Modena, Italy
Roberta Contin - University of Modena and Reggio
Emilia, Modena, Italy

Elena Tenedini - University of Modena and Reggio
Emilia, Modena, Italy

Alessia Secone Seconetti - University of Modena and
Reggio Emilia, Modena, Italy

Silvio Bicciato - University of Modena and Reggio
Emilia, Modena, Italy

Enrico Tagliafico - University of Modena and Reggio
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The epidermis is continuously renewed through
the activation of Keratinocytes Stem cells (KSCs)
and a correct balance between multiplication and
differentiation of Transient Amplifying progenitors
(TACs) originated from the KSC. In the last thirty
years, a method for cultivating and expanding human
keratinocytes has been consolidated and widely used
in disease modelling, drug discovery and regenerative
medicine. Autologous cultures of human keratinocytes
generate epithelial grafts used for treatment of massive
full-thickness skin burns, chemical burn-dependent
ocular burns with limbal stem-cell deficiency, or ex-
vivo gene therapy approaches for severe genetic skin
diseases, such as Epidermolysis Bullosa. In all these
cases, a correct amount of KSC is required in order
to permanently regenerate a functional epithelium.
Clonogenic keratinocytes can be analysed at clonal level.
KSCs give rise to Holoclones (H), whilst TACs give rise to
Meroclones (M) and Paraclones (P). We characterized
the molecular profile of H vs M to unveil molecular
pathways sustaining KSCs. We isolated RNA from H, M
and P from different strains and microarray analyses was
performed. We identified differentially expressed genes
and delineated a molecular signature of each class of
clones. We demonstrated that H have a characteristic
profile: genes involved in DNA repair, checkpoint control,
mitosis and homologous recombination are upregulated,
and genes linked to apoptosis, cell movement and DNA
damage are downregulated. In particular, we focused
on the transcription factor FOXM1, which is involved in
G1/S transition, S progression and in G2/M transition,
cell migration and kinetochore assembly and known to
regulate hematopoietic stem cells. Western blot, real
time PCR and immunofluorescence analysis confirmed
that FOXMT1 is upregulated in H vs M. To investigate the
role of FOXMT1 in cultured primary human keratinocytes
we modulated its expression with loss and gain of
function experiments. These experiments reveal that
FOXM1 maintain the correct amount of KSC and
stemness markers, such as p63 and Survivin, during
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mass culture serial cultivation. Moreover, we found that
FOXMI1 protein levels depend on the transcriptional
activity of YAP, a known regulator of KSCs, confirming
the role of FOXMT1 in stemness maintenance.

Funding Source: This work was partially supported
by MIUR, n. CTNO1_00177_888744; Regione Emilia-
Romagna, Asse 1 POR-FESR 2007-13; Fondazione Cassa
di Risparmio di Modena; DEBRA Sudtirol - Alto Adige;
DEBRA Austria.

EYE AND RETINA
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Limbal stem cell deficiency (LSCD) is currently treated
with donor corneal graft tissue. Cultured autologous
oral mucosal epithelial cell sheet (CAOMECS) have
been successfully used as a non-limbal cell source to
treat unilateral and bilateral LSCD. However, despite
intensive investigation, it remains obscure why the
reconstructed epithelium derived from CAOMECS
has most of the self-renewing progenitor stem cells
observed in normal corneal epithelium. The present
study characterized the human carrier free produced
CAOMECS, compared to human cultured corneal
epithelial cells (hCEC). CAOMECS was produced using
donated small biopsies obtained following informed
consent procedures. Histological analysis demonstrated
that CAOMECS basal cells and the supra-basal daughter
cells expressed the renewing progenitor stem cell
deltaNp63 as well as the proliferating cell nuclear antigen
(PCNA) and Ki-67. Semi-quantitative analysis showed
that PAX6, Bmil, and Vimentin were also expressed in
CAOMECS. Our results also show that cytokeratins
K4 and K13 were only expressed in the apical cells in
CAOMECS, which suggested that these basal cells
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might promote differentiation to apical cells during
perpendicular divisions. The underlying mechanism of
this differentiation is proposed to be regulated by the
activity of proteasomes. Indeed, we found a significantly
elevated proteasome chymotrypsin-like activity and
a significantly high expression of the proteasome
catalytic core, 20S, in CAOMECS, as compared to hCEC.
Proteasomes were then semi-purified from CAOMECS
and hCEC using non-denaturing zonal centrifugations.
Proteomic analysis showed that CAOMECS have
more than one proteasome population, while hCEC
have only one proteasome subtype. We previously
reported a change in proteasome population in rabbit
with experimentally induced LSCD. It is possible that
CAOMECS exhibits a high proteasome activity to
maintain and regulate the levels of transcriptional factors
and epithelial stem cell markers (DeltaNp63, PAX6, or
BMil) in basal and supra-basal cells. Funding Source:
Supported by Emmaus Life Sciences, Inc.
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Destruction or dysfunction of corneal stem cells,
most commonly through chemical injury, leads to the
development of limbal stem cell deficiency (LSCD), which
causes painful inflammation and progressive vision loss.
Current treatment for LSCD patients requires the ex vivo
culture and transplantation of corneal stem cells. Whilst
the outcomes of autologous transplants are good these
are only possible in unilateral LSCD. Outcomes following
allogeneic cell transplants are poor, most likely due to
immune mediated rejection; the precise mechanisms
of which are not yet fully understood. In order to
investigate this process we have established a murine
model of LSCD and allogeneic limbal epithelial stem
cell (LESC) transplantation. The characteristic features
of neovascularisation, corneal opacity, and epithelial
defects develop within a few days of the initial chemical
injury, and are accompanied by a significant infiltration
of inflammatory monocytes, neutrophils, NK, and T-cells
into the cornea. Using a combination of fluorescently
labelled LESCs and serial in vivo imaging we have
characterised the engraftment kinetics and survival of
transplanted allogeneic corneal stem cells. We have
established a similar model in immune deficient NOD/
SCID gamma (NSG) mice to investigate the mechanisms
of allorecognition and graft rejection by adoptively
transferring purified immune cell types, permitting a
detailed analysis of their role in allograft rejection.

Funding Source: This work was supported by the
Wellcome Trust, and Moorfields Eye Charity.
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ENHANCED GROWTH FACTOR STIMULATION
THROUGH INHIBITION OF BMP AND SFRP2 IN
THE ADULT MOUSE EYE

Kenneth Grise - Molecular Genetics /' Donnelly Centre
for Cellular and Biomolecular Research, University of
Toronto, Toronto, ON, Canada

Brenda Coles - University of Toronto, Toronto, ON,
Canada

Derek van der Kooy - University of Toronto, Toronto,
ON, Canada

Adult retinal stem cells (RSCs) are rare cells that reside in
the pigmented ciliary epithelium (CE) of the mammalian
eye. In culture, RSCs have the capacity to self-renew
and differentiate into all the cell types of the retina, and
readily proliferate to form clonal, free-floating spheres
in 7 days. However, in vivo, RSCs do not proliferate or
generate new retinal cells in adult mammals. Previously,
we identified BMP and sFRP2 proteins as mediators of
adult RSC quiescence with in vitro experiments. Here,
we investigated whether BMP and sFRP2 inhibition
could induce RSC proliferation in vivo in adult mice.
Intravitreal injections of the BMP antagonist Noggin or
an anti-sFRP2 antibody were administered once a day
for 3 days. At 1 day after inhibition, each single factor
induced a ~5-fold increase in proliferating (EdU+) CE cells
(Pax6+). Combined Noggin and anti-sFRP2 inhibition
did not have an increased effect. In contrast, Noggin
and anti-sFRP2 inhibition combined with the growth
factors FGF2 and Insulin (GFs) did induce an additive
increase in EdU+/Pax6+ cells (~12 fold), whereas GFs
alone showed a ~5-fold increase in EdU+/Pax6+ cells.
At 31 days after inhibition, the EdU+/Pax6+ population
persisted but were Ki67-, indicating these cells survive,
but do not continuously divide. Some of those EdU+/
Pax6+ populations were in discrete clusters within the
CE, suggesting there may have been clonal growth, and
a neural retinal progenitor or CE identity for the cells. At
both 7 and 31 days after Noggin or anti-sFRP2 inhibition,
clonal sphere assays revealed an over two-fold increase
in the number of sphere-forming RSCs present in the
eye. Together, these results demonstrate that blocking
BMP and sFRP2 in the adult mouse eye can bring
RSCs out of quiescence, induce them to proliferate and
expand, and enhance their response to growth factors.
A recent study established that the CE contributes
neurons to the retina during embryonic development,
using an Msx1-CreERT2 inducible lineage tracing model.
We have acquired this model and have demonstrated
that the clonal RSC spheres derived from the adult CE
are labeled by this lineage marker. Therefore, we are
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currently using this paradigm to investigate if RSCs
activated in the adult eye will migrate and differentiate
into retinal neurons, recommencing the developmental
phenomenon.

Funding Source: CIHR; NSERC; OIRM; Medicine by
Design
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The macula is the region of the retina responsible

for bright-light high-resolution and color vision.

In maculopathies, such as Age-related macular
degeneration (AMD), the photoreceptors and
underlying Retinal Pigmented Epithelium (RPE)
degenerate, leading to progressive vision loss. Mice do
not have a macula and limited relevant in vitro systems
have been developed to understand maculopathies.
DRAM2 (DNA damage-regulated autophagy modulator
2) mutations cause a monogenic early onset of
maculopathy by an unknown cellular mechanism.

Our goal was to compare different human in vitro
systems to determine if they could help understand
the functional consequences of DRAM2 loss. Relevant
systems might then be used for the study of more
complex ocular diseases such as AMD. First, we
compared primary human fetal RPE (hfRPE) cells to
human embryonic stem cells-derived RPE (hESC-
RPE) cells. We found that both primary and stem
cell-derived cells had similar differentiation potential,
with pigmentation, expression of tight junctions

and phagocytosis of photoreceptor outer segment
capacity. We then used lentivirus shRNA to knock-
down DRAM2 in hfRPE, and CRISPR/Cas to knock-
out DRAM2 in hESC followed by RPE differentiation.
We found that hESC-RPE DRAM2 ko/ko cells had
delayed maturation and resisted less upon passaging
compare to the DRAM2 wt/wt cells. Furthermore, we
found that DRAM2 loss increased cell death of both
hfRPE and hESC-RPE cells when challenged by toxic
exposure to sodium iodate or the lipofuscin component
AZ2E. Second, we investigated the consequence of
DRAM2 loss on photoreceptors, using hESC-derived
eye organoids. After directed differentiation, we
confirmed the presence of both cones and rods
photoreceptors in the eye organoids using single cell
RNA sequencing. Our preliminary results show that loss
of DRAM2 causes a decrease in the number of mature
photoreceptors in the hESC-derived eye organoids.
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In conclusion, we found that human embryonic stem
cells can be differentiate into mature RPE cells and
photoreceptors, providing relevant in vitro systems

to model and study ocular diseases. Using these
systems, we found that DRAM2 loss accelerates cellular
degeneration and increases stress-induced cell death,
potentially mimicking the pathophysiology of the
DRAM2 maculopathy in human patients.

STEM CELL NICHES
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THE ROLE OF CTGF IN THE BONE
MARROW NICHE IN THE PROGRESSION OF
MYELOPROLIFERATIVE NEOPLASMS
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Myelofibrosis (MF) describes a myeloproliferative
neoplasm (MPN) in which an aberrantly self-renewing
stem cell population results in scarring of the bone
marrow, reducing its capacity to produce myeloid
cells. Connective tissue growth factor (CTGF) is a
mitoattractant that has been implicated in a range of
fibrotic diseases, and has more recently been proposed
as a potential biomarker for MF. However, the role of
CTGF within the bone marrow niche in the malignant
progression of MPNs has yet to be elucidated. DNA
sequencing of CD34+ cells from saliva (germ line
control) and corresponding peripheral blood (somatic
cells) of 54 patients for inherited or acquired mutations
identified VWA1 component of the CTGF protein as the
most highly mutated gene in all MPNs. RNA sequencing
analysed the differential gene expression of 96 samples
of bone marrow and peripheral blood from a variety of
human MPNs sorted for stem (CD34+CD38-), progenitor
(CD34+CD38+) and stromal (CD34-) cells. This revealed
a significantly higher expression of CTGF in stromal
cells of the bone marrow in patients with myelofibrosis
compared to stem and progenitor populations in
both the peripheral blood and bone marrow. Upon
transduction of a CML cell line using a CTGF-expressing
vector, an increased release of BCL2L, BCLXL and MCLI1L
correlated with a significantly increased percentage of
viable cells following Dasatinib treatment at increasing
concentrations, compared to controls. The use of
shCTGF and CTGF anti-sense oligonucleotide (ASO)
to knockdown the expression of CTGF in both CML
cells overexpressing CTGF and stromal cells resulted
in alterations to cell cycle progression, detected using
gPCR and flow cytometry, and self-renewal. Our data
demonstrates that reducing the expression of CTGF,
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involved in the interaction of myeloid and stromal cells,
in the bone marrow niche may be important in the
therapeutic targeting of myeloid cells that currently
resist chemotherapy.
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The functional disorders caused by central nervous
system (CNS) disease such as ischemic stroke are
clinically incurable and current treatments have limited
effects. Previous studies have suggested that cell-based
therapy using mesenchymal stem cells (MSCs) have
therapeutic effects for ischemic stroke. In addition, the
characteristics of MSCs might depend on their sources.
Among various derived tissues of MSCs, we focused
on the cranial bone originated from neural crest. We
previously demonstrated that human cranial bone-
derived MSCs (cMSCs) have higher neurogenic potential
than human iliac bone-derived MSCs. Therefore, we
presumed that the cMSCs have higher therapeutic
potential for central nervous system disease such as
ischemic stroke. However, detailed therapeutic effects
of cMSCs remain unclear. In the present study, we
aimed to demonstrate the therapeutic effects of rat
cranial bone-derived MSCs (rcMSCs) transplantation
for ischemic stroke model rats. The rcMSCs showed
significantly higher mRNAs expression of brain-derived
neurotrophic factor and nerve growth factor than those
of rat bone marrow-derived MSCs (rbMSCs). The rcMSCs
transplantation group resulted in remarkable functional
recovery in the ischemic stroke model rats compared to

no transplantation and rbMSCs transplantation groups.
Furthermore, in vitro study, conditioned medium of
the rcMSCs significantly suppressed cell death of
neuroblastoma x glioma hybrid cells (NG108-15) exposed
to oxidative and inflammatory stresses. These results
suggest that the cMSCs might be a valuable candidate
for cell-based therapy to CNS diseases.

Funding Source: This work was partially supported by
a Grant-in-Aid for Scientific Research from the Japan
Society for the Japan Society for the Promotion of
Science (JSPS KAKENHI grant number 16K10724).
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Zebrafish regenerates organs and appendages to the
exact same dimensions as the original lost structures.
This control on proportional growth is a fundamental
yet poorly understood phenomenon that involves the
coordinated scaling of all the stem and progenitor cells
of each tissue within the organ. We previously found
that the phosphatase calcineurin regulates scaling of
zebrafish appendages, but the mechanism through
which calcineurin regulated the proportional growth
remained unknown. We now show that calcineurin
controls proportional growth by regulating Kcnk5b, a
potassium channel that regulates membrane potential.
Electrophysiology measurements of cells overexpressing
the zebrafish Kcnk5b show that increasing calcineurin
activity inhibits channel-mediated conductance at the
plasma membrane; whereas, inhibiting the endogenous
calcineurin activity of the cells increases Kcnk5b
activity. Removal of a predicted consensus calcineurin
binding site in the C-terminal cytoplasmic tail of KcnK5b
increased channel activity even in cells overexpressing
activated calcineurin. As a phosphatase, calcineurin
should regulate the channel by dephosphorylation.
We found that a phosphorylation mimic at serine 345
(Kenk5bS345E) not only increased conductance but also
made the activity of the channel resistant to calcineurin
inhibitory effects, while the converse dephosphorylation
mimic of the channel Kcnk5bS345A decreased channel
conductance. Mimics at other serines did not have these
effects and were still regulated by changes in calcineurin
activity, suggesting that calcineurin regulates Kcnk5b
by dephosphorylating through a specific serine. Current
results of transgenic overexpression of the mutant serine
channels in vivo indicate that serine345 regulates the
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scaling of the fish appendages. Thus, our results provide
a mechanism through which calcineurin mediates post-
translational regulation of cell membrane potential to
scale tissue.

Funding Source: Deutsche Forschungsgemeinschaft
(DFG)
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Abnormalities in neural crest cell (NCC) development
lead to neurocristopathies such as Hirschsprung’s
disease, craniofacial and congenital heart defects. Infants
born with Down syndrome (DS) have an increased risk of
developing these, suggesting that trisomy 21 causes NC
defects. We developed a protocol to generate SOX10+
NCCs from human pluripotent stem cells (hPSCs).
Temporal analysis of gene expression demonstrated
that hPSCs exit from pluripotency, and sequentially
progress through a neural plate border stage, before
upregulating definitive premigratory NC and next
cranial migratory NC genes. To obtain pure populations
of SOX10+ NCCs, we employed CRISPR/Cas9 genome
editing technology for site-specific insertion of a
reporter cassette containing coding sequences for
mMaple and Puromycin-N-acetyltransferase into the
3’'UTR region of the SOX10 locus. We show that reporter
line derived mMaple+ cells uniformly express SOX10
protein and are resistant to Puromycin, permitting their
facile purification. Pure SOX10:mMaple+ cells could be
expanded 35 fold in our differentiation medium without
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antibiotic selection and without significant loss of
SOX10 expression or NC differentiation capacity. We
next performed multiomic analyses to better define
the molecular signatures of SOX10:mMaple positive
and negative cells. Bulk RNA-seq revealed that SOX10+
cells are akin to cranial migratory NCCs, while SOX10-
cells resemble specified premigratory NCCs. We further
demonstrate that SOX10+ NCCs exhibit morphological
and motility profiles consistent with an early migratory
cranial NCC identity and are patternable with retinoic
acid. Single cell RNA-seq of these NCCs revealed intra-
and inter- population heterogeneity and potential
causes thereof. Discovery proteomics further identified
known and novel regulators of NC EMT, migration
and morphology, and a cell surface marker specific to
SOX10+ cranial NCCs. This marker next permitted the
isolation of pure SOX10+ cells from non-tagged wild type
and DS-affected hPSCs, and identification of defects in
migration and proliferation kinetics of DS-NCCs that
could be overcome by the addition of SAG. Collectively,
our datasets contribute to a better understanding of
NC developmental biology and exemplify a strategy for
investigating human neurocristopathies.

Funding Source: BioPlatforms Australia; Stem Cells
Australia; Australian Institute of Bioengineering and
Nanotechnology
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Elucidation of stem-cell niches both in vivo and in
vitro is critical for understanding of cellular lineage
commitment and differentiation. It would also provide
significant insights into the resolutions of many existing
controversies in the stem-cell field. We have recently
proposed a paralogous stem-cell niche (PSN) concept
that clarifies the coupling and uncoupling mechanisms
between a specific stem-cell niche with its dynamic
regeneration sites at different developmental stages.
Developmentally, PSNs are gradually transformed
analogous niches within an individual species during
its life span. After the first epithelial-mesenchymal
transition (EMT) in the primitive streak, progressive
variations of cell identity give rise to a cluster of adjacent
stem-cell niches (i.e.,, PSNs) for fostering specific types
of progenitors and adult stem cells. The PSN model was
further supported by analysis of transcriptional signatures
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of mouse Nes-GFP and leptin receptors, which are two
representative marker genes that are frequently used to
monitor skeletal stem-cell (SSC) lineage development
in murine bone marrow. Notably, we used large human
genomic data-informatics to facilitate genetic analyses
of mouse models and to resolve existing controversies
(e.g., the debated “mesenchymal stem cells” or “MSCs”)
in bone marrow stem-cell biology. Unraveling of
complicated mouse genetic data and their translational
relevance to human biology would pave the way to
achieving precision use of desired stem-cell resources
for regenerative medicine and drug discovery.

Funding Source: This research was supported [in part]
by the Intramural Research Program of the NIH (at the
NINDS and the NIDCR) and the Lieber Institute for Brain
Development.
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The isolation and culture of neural precursors show
promise as an autologous stem cell therapy for the
regeneration of depleted or dysfunctional neuronal
circuits in patients with neurodegenerative disorders.
The rapid clinical translation of this research has
however been limited by the frequently reported
propensity for glial differentiation in vitro and in vivo, or
due to a technical reliance on transgenic modifications.
We utilize a two-step culture system to generate high
yields of P75-Nestin-CD133-positive neural precursor
cells from adult canine skin without the use of genetic
manipulation. These skin derived neural precursors are
highly homogenous in culture, rate-limited by virtue of
low number of maximal cell doublings, and differentiate
almost exclusively into neurons - demonstrating high

expression levels of neuron specific markers such
as Blli-tubulin (96%) and MAP2 (74%). Following
transplantation into the hippocampi of aged rats,
these cells survive, migrate extensively, and mature
structurally and functionally into electrophysiologically
active neurons capable of synaptic integration with
host hippocampal circuitry. Moreover, in aged rats,
selective hippocampal-dependent age-related memory
deficits are reversed, restoring memory function back
to levels equivalent with young rats. Adult skin-derived
neural precursors are from an easily accessible, readily
available source, homogenous in culture, and bias to
a neuronal fate in vivo. Our success in reversing age-
related memory impairment in rodents has paved the
way for our current autologous cell therapy trial treating
a naturally occurring dementia syndrome in older pet
dogs.
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Studies investigating Tasmanian devil dental pulp stem
cells (tdDPSC) have not previously been reported. Wild
populations of the devil are currently threatened by an
aggressive and transmissible cancer of Schwann cell
origin: Devil Facial Tumour (DFT). To better understand
DFT a pure devil Schwann cell population is required.
Schwann cells are a well-established target for DPSC
differentiation. Taking a One Health approach to this
disease by utilising human DPSC techniques will generate
both a Schwann cell model for DFT, and also a peripheral
nerve sheath tumour (PNST) model for human research.
Before a tdDPSC derived Schwann cell population
can be produced, tdDPSC must first be isolated and
characterised. Utilising a protocol developed for human
DPSC, this study aims to isolate Tasmanian devil dental
pulp cells (tdDPC) and characterise them as tdDPSC.
Canine teeth were removed from 3 devils free of DFT -
euthanised on grounds unrelated to this study. The dental
pulp from each tooth (n=12) was extracted and digested
in a solution of collagenase/dispase. The tdDPC were
then suspended in DPSC medium and seeded into T25
culture flasks. Phenotypic/morphological analysis via
light microscopy was regularly observed and cells were
passaged at 80% confluence. Cell growth was measured
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using a WST-1 cell proliferation assay. Multipotency
was assessed by culturing tdDPC in osteogenic and
adipogenic media for 4wks. Following tdDPC isolation,
growth of the adherent cultures was observed after a 5
day period. Preliminary results show successful isolation
and propagation of tdDPC from 11 out of the 12 canine
teeth. WST-1 results show that proliferation of tdDPC
has remained stable. There are no statistically significant
differences in cell proliferation amongst tdDPC
populations (p > 0.05). tdDPC have shown promising
potential for multilineage differentiation. At 2-3wks of
culture morphological changes are visible in tdDPC
cultured in osteogenic media. Differentiation potential
will be confirmed via cell staining for mineral and fat
deposits. In conclusion, tdDPC were extracted and
isolated successfully. Preliminary results indicate tdDPC
demonstrate stem-like qualities; this is an important
step towards further characterisation of tdDPSC and
ultimately Schwann cell differentiation as a model for
DFT and other PNSTs.

Funding Source: Sir Mark Mitchell Foundation Research
Grant

NEURAL DEVELOPMENT AND
REGENERATION
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MATURE SCHWANN CELLS BUT NOT
DEVELOPING SCHWANN CELLS SUPPORT
AXON REGENERATION AFTER PERIPHERAL
NERVE INJURY

Takeshi Endo - Orthopaedic Surgery, Hokkaido
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Ken Kadoya - Hokkaido University, Graduate School of
Mediicine, Sapporo, Japan

Yuki Suzuki - Hokkaido University, Graduate School of
Mediicine, Sapporo, Japan

Yuki Matsui - Hokkaido University, Graduate School of
Medicine, Sapporo, Japan

Rufei Yuan - Hokkaido University, Graduate School of
Mediicine, Sapporo, Japan
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Despite of the fact that peripheral nerve can regenerate,
clinical outcomes after peripheral nerve injuries (PNI)
are still unsatisfactory, especially in severe and proximal
injury cases. Accumulated evidences show that Schwann
cell (SC) graft is one of potential approaches for
regenerative therapy after PNI. While the graft of glial
precursors supports axon regeneration in adult central
nervous system, it remains to be elucidated that SCs at
developmental stages promote regeneration of adult
axons after PNI. The purpose of the current study is to
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elucidate the axon promoting effects of developing SCs
after PNI. Total of 4 types of SCs were tested, including
1) SC precursors (SCPs), 2) immature SCs (ISCs), and 2
types of mature SCs, which were 3) repair SCs (RSCs)
and 4) non-RSCs. All cells were prepared from RFP
transgenic Lewis rats. SCPs, ISC, and non-RSCs were
harvested from intact sciatic nerves at embryonic day
14 (E14), E18, and postnatal 10-12 weeks. RSCs were
isolated from transected adult sciatic nerves at 1 week
after injury. One million cells were grafted into 25 mm
long cell-free area between crush injuries in a sciatic
nerve of syngenic Lewis rat. Cell-free area was achieved
by repeated freeze and thaw procedures with liquid
nitrogen. Crush alone (no decellularization) and no cell
graft groups were used as positive and negative controls.
Two weeks after injury and grafts, RSCs group showed
the greatest axon regeneration among all cell graft
groups, although its extent was still significantly reduced
compared to a positive control. Non-RSCs was the next
effective cell type. Surprisingly, SCPs and ISCs failed
to support axon regeneration at all, even though they
maintained proliferative ability after grafting. Further, in
vitro culture of dorsal root ganglion (DRG) neurons at
adult and embryonic (E14) stages in combination with
RSCs and SCPs demonstrated that RSCs but not SCPs
promoted neurite outgrowth of adult DRG neurons
and that neither of RSCs and SCPs stimulated neurite
outgrowth of E14 DRG neurons. These findings indicate
that, unlike CNS, SCs at developmental stages don’t
support regeneration of adult axons after PNI and that
mature SCs, especially RSCs, are good candidates as a
graft cell type for regeneration therapy after PNI.

Funding Source: Grant of Japan Orthopaedics and
Traumatology Research Foundation, Inc.; Medical
research grant on traffic accident from The General
Insurance Association of Japan
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Bruce Brew - St Vincent’s Centre for Applied Medical
Research and St. Vincent’s Hospital, Sydney, New South
Wales, Australia

The search for molecules which critically regulate
neural stem cell (NSC) proliferation is ongoing,
underpinning future production of cell lineages for
therapy, while helping understand why innate repair in
neurodegenerative diseases fails. Our ongoing research
has investigated a role of the kynurenine pathway
(KP) in healthy metabolism and neurodegenerative
diseases. The KP critically regulates bioavailability of
the essential amino acid tryptophan. In MS the KP is
dysregulated, producing high levels of metabolites
like neurotoxic Quinolinic acid. We investigated
if modulating the KP altered NSC proliferation. In
particular, if interferons (IFNs) activate KP and drive
changes in the proliferation of NSCs. Developing mouse
NSCs from E14 neurospheres were cultured. Agonists,
antagonists or siRNAs to KP enzymes were used to
dissect the pathways. IFN-gamma (IFN-g) activates
indoleamine-2,3-dioxygenase (IDO-1) expression, the
initial rate-limiting enzyme metabolising Tryptophan,
and indeed significantly induced IDO-1 in NSCs. NSCs
express all KP enzymes, and IFN-g lead to impaired
proliferation and an alteration of metabolic state of NSCs
including their NAD+/NADH ratio (cell energy levels)
via Trp depletion (required for protein biosynthesis),
rather than through effects of KP metabolites. IFN-b
negligibly affected IDO-1 levels, but induced IDO-2, and
significantly decreased proliferation and downstream
enzyme kynurenine-3-monooxygenase. We show that
KP enzymes play a specific role in the biology of NSCs
and tryptophan metabolism, including the dominant
regulation of the KP by interferons e.g. IFN-g and IFN-(.
Selective KP inhibition could minimize cell death during
inflammatory episodes and optimize NSC proliferation
and differentiation with direct therapeutic applications.

W-2005

SYNAPTIC INTEGRATION OF INTRASTRIATAL
VERSUS INTRANIGRAL GRAFTS OF HUMAN
EMBRYONIC STEM CELL-DERIVED NEURONS
IN THE 6-OHDA-LESIONED ADULT RAT BRAIN

Andrew F. Adler - Lund University, Lund, Sweden
Tiago Cardoso - Lund University, Lund, Sweden
Deirdre Hoban - Lund University, Lund, Sweden
Sara Nolbrant - Lund University, Lund, Sweden
Bengt Mattsson - Lund University, Lund, Sweden
Agnete Kirkeby - University of Copenhagen,
Copenhagen, Denmark

Anders Bjorklund - Lund University, Lund, Sweden
Shane Grealish - Lund University, Lund, Sweden
Malin Parmar - Lund University, Lund, Sweden

Human embryonic stem cell (hESC)-derived neurons
survive long-term, release dopamine, and extend
axons to fill functionally-appropriate host structures
after transplantation into the adult rat brain. Using a
monosynaptic rabies virus-based tracing technique,

we have recently shown that hESC-derived neurons
integrate into host circuitry, establishing both host-
to-graft and graft-to-host synaptic connections. Here,
we use the same methodology to further investigate
the connectivity of midbrain- and forebrain-patterned
hESCs-derived neurons transplanted either to the
striatum or substantia nigra of 6-OHDA-lesioned rats. To
assess for host-to-graft synaptic connectivity, animals
were injected with modified rabies virus 23 weeks after
transplantation, and were perfused one week later.
Analysis 24 weeks post-grafting revealed that both
local and distant host neurons made extensive synaptic
contacts onto both intrastriatal and intranigral grafts.
The gross anatomical location of host cells labelled with
rabies depended more on the location of transplantation
than on the phenotype of the cells grafted. Further, we
have identified host neurons making monosynaptic
contacts onto graft-derived neurons which express
molecular markers of cells that participate in canonical
circuits of the basal ganglia. We are now beginning to
assess the kinetics of host-graft integration. In summary,
we show that intrastriatal and intranigral grafts of hESC-
derived neurons can integrate into host circuitry, and that
the pattern of host connectivity is primarily dependent
on location of the transplant.

Funding Source: ERC, Swedish Research Council,
Swedish Brain Foundation, NYSCF. MP is a NYSCF
Robertson Investigator.
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SREBF1, A NOVEL REGULATOR OF MIDBRAIN
DOPAMINERGIC NEUROGENESIS
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Liver X Receptors (LXRs, NRIH2 and 3) and their
ligands (oxysterols and 24,25-epoxycholesterol) are
potent regulators of midbrain dopaminergic (mDA)
neurogenesis and differentiation. However, the molecular
mechanisms by which LXRs control these functions
remain unknown. To elucidate the mechanisms by
which LXR regulates mDA neurogenesis, we performed
a combined transcriptome and ChIP-seq analysis of
mouse midbrain cells after LXR activation. Gene set
enrichment and causal network analysis of the data
allowed us to identify a novel transcriptional network
controlling mDA neurogenesis. Our results show
the basic helix-loop-helix transcription factor, sterol
regulatory element binding protein 1 (SREBP1), as part
of a cluster of proneural transcription factors in radial
glia that controls a transcriptional network formed by
factors such as Foxa2 and Ferd3l. Loss and gain of
function experiments in vitro and in vivo demonstrate
that Srebfl is both required and sufficient for mouse
embryonic mDA neurogenesis. .Moreover, activation of
this pathway in human embryonic or neuroepithelial
stem cells enhanced the generation of mDAs. In sum,
our data identifies Srebfl as a novel central player in
MDA neurogenesis.

Funding Source: Work supported by the Swedish
Research Council (VR, 2016-01526 and to EMT), Swedish
Foundation for Strategic Research (SRL program), EU
(NeuroStemcellRepair and DDPD-Genes), Hjarnfonden
(FO2013:0108, FO2015:0202) and KI.
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METABOLIC GLYCAN LABELING-ASSISTED
DISCOVERY OF CELL-SURFACE MARKERS FOR
PRIMARY NEURAL STEM AND PROGENITOR
CELLS

Qing-Ran Bai - Tsinghua University, Shanghai, NY, U.S.
Lu Dong - Peking University, Beijing, China

Yi Hao - Peking University, Beijing, China

Xing Chen - Peking University, Beijing, China

Qin Shen - Tongji University, Shanghai, China

Cell surface proteins play important roles in biological
processes such as cell-cell adhesion, signal transduction,
immune response, and cellular homeostasis. Most
cell surface proteins are modified by glycans, which
regulate protein function and cellular complexity in
diverse tissues including the central nervous system. Cell
surface glycoproteins that are expressed specifically
on stem cells can also serve as markers for identifying
stem cells and their location in vivo, and for generating
a pure population of stem cells for genetic analyses
and therapeutic use. Neural stem cells are capable of
self-renewing and differentiating into multiple neural
lineages, either directly orindirectly throughintermediate
progenitor cells. However, due to their rarity in tissue and
lack of suitable methodology, the surface glycoproteome
of neural stem cells remains to be identified. Here we
developed a highly efficient and sensitive approach to
selectively enrich surface proteome by metabolically
labeling sialylated proteins with azide followed by

34 [JRN@gY

INTERNATIONAL SOCIETY
FOR STEM CELL RESEARCH

click chemistry and mass-spectrometry analysis. Using
endothelial cell coculture to enrich primary neural stem
cells, we labeled and identified surface proteins in neural
stem cells and differentiating cells. We have revealed
differential expression levels of sialylated surface proteins
in neural stem cells compared to that in differentiating
cells, including known neural stem cell markers such as
EGFR, Glast and VCAMI. In addition, we propose that
lgsf8 as a novel candidate marker for intermediate
neural progenitor cells in the embryonic cerebral cortex.
This work offers a new strategy to specifically label and
identify surface proteins of stem cells through metabolic
glycan labeling and can be applied to other systems for
cell surface marker exploration.

Funding Source: This work was supported by the
National Natural Science Foundation of China (No.
31371093 to Q.S., and No. 21425204, No. 21521003 and
No. 21672013 to X.C.).
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PROTEOMIC EVALUATION OF KEY
NEURAL PROTEINS DURING NEURAL
DIFFERENTIATION OF HUMAN ADIPOSE-
DERIVED STEM CELLS

Fiona Bicknell - School of Life Sciences, University
of Technology Sydney, Sydney, New South Wales,
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Naomi Koh Belic - University of Technology, Sydney,
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Bruce Milthorpe - University of Technology Sydney,
Sydney, Australia

Jerran Santos - University of Technology Sydney,
Sydney, Australia

Matthew Padula - University of Technology Sydney,
Sydney, Australia

The incidence of neurological disease in the population
is increasing, however the mechanisms underlying
the etiology of a host of neurological diseases remain
ambiguous. Current evidence implicates disturbances
of signalling pathways during neurodevelopment as a
causative factor, highlighting the necessity of simple and
robust modelsforstudyingneurodevelopment. Thisstudy
aimed to utilize the neural differentiation of mesenchymal
stem cells as a model for neurodevelopment, and
subsequently analyse the expression and function of the
proteins Reelin and GM1 gangliosidase, the malfunction
of which are correlated with an increased risk of
schizophrenia, Alzheimer’s Disease, and Parkinson’s
Disease. Cell samples and secretions were collected at
various time points during neural differentiation of human
adipose-derived stem cells, and underwent proteomic
analysis via shotgun LC-MS/MS, BN-PAGE, Western
blotting, and Bioplex multiplex immunoassay. Reelin
and proteins pertinent to Reelin signalling and neuronal
migration were detected, whilst GM1 gangliosidase
and proteins relating to ganglioside catabolism were
also observed. Furthermore, a potential interaction
between Reelin and catechol-O-methyltransferase,
a proposed etiological factor in schizophrenia, was
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detected. Finally, the upregulation of neuroprotective
cytokines and limited expression of pro-inflammatory
cytokines was consistent with literature indicating their
role in signalling pathways during neurodevelopment.
Together, this data shows potential Reelin and GM1
gangliosidase signalling during neurodevelopment, and
validates neuronal differentiation of adipose-derived
stem cell as a neurodevelopmental model.

W-2013

NEURAL REGENERATION OF RAT BRAIN
INJURY MODELS VIA CELL THERAPY

Chung-Liang Chien - Anatomy and Cell Biology,
College of Medicine, National Taiwan University, Taipei,
Taiwan

Pin-Chun Chou - National Taiwan University, College of
Medicine, Taipei, Taiwan

Li-Kai Tsai - National Taiwan University, College of
Medcine, Taipei, Taiwan

Neurogenesis by activation of endogenous neural
progenitor cells is considered as a potential treatment
strategy for brain injuries. Although several researches
support the benefit of erythropoietin (EPO) for
neuroprotection and neuronal survival, yet there are still
some technical problems needed to be overcome, such
as the delivery system. In our studies, cDNAs of mouse
EPO were transfected into cell lines of 3T3 fibroblasts.
The expression and bioactivity for EPO were analyzed
by immunocytochemistry, Western blot, Enzyme-Linked
Immunosorbent Assay (ELISA), and functional assays.
In this study, we produced ischemic stroke in adult rats
by the approach of middle cerebral artery occlusion
(MCAO) and examined the infarct zone with MRI. The
EPO-overexpressing NIH/3T3 (EPO-3T3-EGFP) cells
were directly injected to the infarct zone. The brain
function was assessed via modified Neurological
Severity Score (mMNSS). On day 14 after stroke induction,
the infarct volume was measured again by MRI and the
animal was euthanized for the study of angiogenesis
and neurogenesis. The result of neurological assessment
suggested that both 3T3-EGFP-treated and EPO-3T3-
EGFP-treated groups showed significantly improvement
of functional ability in both acute and chronic phase
of ischemic stroke. Our data suggests that EPO-
overexpressing NIH/3T3 cells treatments could provide
stable release of EPO in the brain injury area, facilitate
neurogenesis and neuroprotection ability that may
contribute to the functional recovery of brain.

Funding Source: This work is supported by Ministry of
Science and Technology, Taiwan. (MOST 107-2321-B-
002 -016)
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Zebrafish has high capacity to replace lost neurons
after brain injury. New neurons involved in repair are
generated by the specific set of glial cells, ependymoglia.
Therefore, we analysed changes in the transcriptome
of ependymoglia cells and their progeny after injury
to infer molecular pathways governing restorative
neurogenesis. We identified Aryl hydrocarbon receptor
(AhR) to regulate ependymoglia differentiation towards
post-mitotic neurons. In vivo imaging showed that high
AhR signalling promotes direct conversion of specific
subset of ependymoglia into post-mitotic neurons,
while low AhR signalling promotes ependymoglial
proliferation. Interestingly, we observed inactivation of
the AhR signalling shortly after the injury and return to
the basal levels 7 days post injury. Interference with the
timely AhR regulation after injury leads to the aberrant
restorative neurogenesis. Taken together, we identified
AhR signalling as a crucial regulator of neurogenic fate
of ependymoglia and of timing restorative neurogenesis
in zebrafish brain.
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STRIATAL PROJECTION NEURONS ARE NOT
REPLACED AFTER ISCHEMIC DAMAGE

Charlotte M. Ermine - The Florey Institute of
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Jordan Wright - Wolfson Institute for Biomedical
Research, University College London, London, U.K.
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Neurogenesis from the subventricular zone (SVZ)
is increased after striatal ischemia in both adult and
neonatal rats. Under normal conditions the adult
SVZ generates interneurons that migrate to the
olfactory bulb, while the neonatal SVZ generates both
interneurons and medium spiny neurons (MSN), the
main neuronal subtype affected after striatal ischemia.
In addition, it was reported that the adult brain is
capable of redirecting SVZ progenitors to the injury site
and reprogram their fate to become MSN. These results
suggested an attempt of the brain to repair itself and
stimulated research into successful ‘endogenous cell
therapies’. However, few years later conflicting results
reported that the adult brain was in fact not capable of
generating MSN after ischemia, thus reconsidering the
real potential of endogenous cell therapies. In this study,
we aimed at comparing the adult and neonatal brain
after striatal ischemia, by investigating proliferation,
neurogenesis levels and progenitors’ phenotypes.
The results showed that while the neonatal brain was
producing MSN, the production rate was not increased
by the injury. In addition, the results showed that the
adult brain only generates interneurons in response
to injury. This suggests that while endogenous cell
replacement therapies are attractive, many factors
including neurogenesis rate and neuronal fate, need to
be manipulated in order to have a successful treatment
for brain injury such as stroke.
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A STUDY ON THE IMPORTANCE OF
REGENERATION OF GABAERGIC NEURONS IN
RESTORING COGNITIVE FUNCTION BY HIPS
DERIVED NEURAL CELL TRANSPLANTATION
TO DEMENTIA MODEL MICE
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Cell replacement is one of the radical treatments on
regenerative medicine. We have already reported
that transplantation of neural stem/progenitor cells
derived from human iPS (hiPS) cells improved cognitive
dysfunction of human APP transgenic mouse (PDAPP)
at the ISSCR. This year, we would like to report on the
association between improvement cognitive dysfunction
and regeneration of GABAergic neurons. The hiPS cell
lines, 253G1 (RIKEN, Tsukuba, Japan), were used in this
study. We first developed embryoid bodies (EB). Then
EB were cultured on fibronectin (FN)-coated dishes
and we added retinoic acid (RA), noggin-Fc (NOG) and
sonic hedgehog (SHH). We transplanted the neuronal
precursors into the PDAPP mice at day 8. Neural stem/
progenitor cells derived from hiPS cells (2 x 105 cells;
n=30) and PBS (n=19) were stereotaxically transplanted
into hippocampus. MWM test was conducted 14 days
before and 15 days after the transplantation to assess
the spatial memory function of PDAPP mice. First,
we conducted histological analysis of serial brain
sections. We found that neural fiber increased in the
transplanted brains. Some of neural fibers extended
from transplanted cells. In addition, synapsin positive
neural fibers were also observed. From these results,
neurons derived from transplanted cells seem to form
axons with transplanted neurons and host neurons.
Some of these transplanted neurons were differentiated
into VGAT positive GABAergic neurons in hippocampus.
Furthermore, when GABA inhibitor was administrated
to mice with restoration of cognitive function by
transplantation, cognitive function of mice decreased
again. In summary, after the transplantation, platform
escape latency of the transplanted PDAPP mice was
shorter compared with that of vehicle injected PDAPP
mice and transplanted neurons were differentiated into
VGAT positive GABAergic neurons in hippocampus.
Since administration of GABA inhibitor reduced
cognitive function restored by neural transplantation,
regeneration of GABAergic neural system seems to play
some important role in restoring cognitive function.

Funding Source: This work was supported by JSPS
KAKENHI Grant Number 17K01378.
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TRANSDIFFERENTIATION OF HADSCs INTO
MOTONEURON-LIKE CELLS FOR CELL
REPLACEMENT THERAPY OF SPINAL CORD
INJURY

Shane Gao - Tongji University, Shanghai, China

Human adipose-derived stem cells (hADSCs) are
increasingly presumed to be a prospective stem
cell source for cell-replacement therapy in various
degenerative and/or traumatic diseases. The potential
of trans-differentiating hADSCs into motor neuron cells
indisputably provides an alternative way for Spinal Cord
Injury (SCI) treatment. In the present study, a stepwise
and efficient hADSC trans-differentiation protocol
with Retinoic Acid (RA), sonic hedgehog (SHH) and
neurotrophic factors were developed. With this protocol
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hADSCs could be converted into electrophysiologically
active motoneuron-like cells (hADSC-MNs) which
expressed both a cohort of pan neuronal markers and
various motor neuron specific markers. Moreover, after
being primed for neuronal differentiation with RA/SHH,
hADSCs were transplanted into SClI mouse model and
they survived, migrated and integrated into injured site
and led to partial functional recovery of SCI mice. When
ablating the transplanted cells with HSV-TK-mCherry-
GCV overexpression system, functional relapse was
detected by electrophysiological and behavioral assays,
implying that transplanted hADSC-MNLCs participated
in rebuilding the neural circuits, which was further
confirmed by cis-neuronal tracing system (WGA). GFP-
labelled hADSC-MNs were subjected to whole-cell patch-
clamp recording in acute spinal cord slice preparation
and both action potentials and synaptic activities were
recorded which further confirmed that those pre-
conditioned hADSCs indeed became functionally active
neurons in vivo. As well, transplanted hADSC-MNs largely
prevented the formation of injury-induced cavities and
exerted obvious immune-suppression effect as revealed
by preventing astrocyte reactivation and favoring the
secretion of a spectrum of anti-inflammatory cytokines
and chemokines. Our work suggests that hADSCs can
be readily transformed into MNs in vitro and stay viable
in spinal cord of the SCI mouse and exert therapeutic
effect by rebuilding the broken circuitry and optimizing
the microenvironment through immunosuppression.
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DISTINCT AND SYNERGISTIC ROLES OF
NFIA, NFIB AND NFIX IN POSTNATAL MOUSE
NEURAL STEM CELL SELF-RENEWAL AND
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Understanding postnatal neural stem/progenitor cell
(PNSPC) self-renewal and lineage specification is key to
future stem cell therapies. Here we assess the effects of
loss of single or multiple Nfi genes on murine pNSPC self-
renewal and differentiation in vitro. Germline loss of Nfia
or Nfib reduces astrogenesis in cortex and spinal cord
and results in prenatal dysgenesis of the corpus callosum.
Conversely, germline loss of Nfix has minor effects on
astrogenesis but promotes oligodendrogenesis. We
generated floxed alleles of Nfia, Nfib and Nfix. Mice
homozygous for these alleles and carrying R26CreERT2
are viable and pNSPCs were cultured from the
subventricular zone (SVZ) of such mice. pNSPCs of
P10-20 mice were cultured in the presence of EGF and
bFGF (proliferation (prolif.) conditions) then placed into
medium lacking these growth factors (differentiation
(differen.) conditions). Transcript levels of markers of

self-renewal and differentiation were assessed by gPCR
from RNA of cells cultured without (WT) or with 4HT
(NFI-deleted) during both prolif. and differen. conditions.
Treatment with 4HT during prolif. efficiently deleted
all floxed alleles with >99% loss of transcripts within 3
days. Deletion of Nfix resulted in no changes in prolif. or
neuronal or astrocytic differen., but a bias towards the
oligodendrocyte lineage, consistent with our previous
studies on germline loss of Nfix. Deletion of Nfib also
resultedin no obvious changes in self-renewal or neuronal
differentiation but reduced the expression of astrocyte
markers, consistent with our previous studies on loss
of Nfib in vivo. Surprisingly, simultaneous deletion of
Nfia & Nfib resulted in a major reduction in self-renewal
as seen by reduced PCNA and Nestin expression and
the loss of colony forming ability. Upon differentiation
there were increases in the neuroblast marker DCX and
reduced expression of astrocyte and oligodendrocyte
markers. This loss of self renewal appears specific for
the combined loss of Nfia & Nfib as the combined loss
of Nfib & Nfix does not result in this phenotype. We
are currently assessing the molecular mechanisms that
influence these changes in self-renewal and lineage-
specification by RNA-seq analysis of prolif. WT and
NFI-deleted pNSPCs and quantification of the cell types
formed upon differentiation.

Funding Source: These studies were supported by a
NYSTEM grant CO30100 (to RMG) and a NYSTEM Stem
Cells in Regenerative Medicine Fellowship (C30290GG)
(to KHW).
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THE ROLE OF PROGRANULIN ON
HUAMN DOPAMINERGIC NEURONAL
DIFFERENTIATION IN VITRO

Hsiao-Nan Hao - Orthopeadic Surgery, Wayne State
University, Detroit, Ml, U.S.

Haitao Pei - Qingdao University Hospital, Qingdao,
China

Jean Peduzzi-Nilson - Wayne State University, Detroit,
Mil, U.S.

Limin Tang - Qingdao university hospital, Qingdao,
China

Peter Hao - University of Michgan, Ann Arbor, Ml, U.S.
Jane Zhao - Wayne State University, Detroit, Ml, U.S.

The method to enrich dopaminergic neurons in vitro is
essential for Parkinson’s transplantation. Our hypothesis
is that maintenance of progranulin (PGRN) expression in
neural precursors may be essential to ensure neuronal
differentiation. The reported results from our previous
studies indicate that the dopaminergic neuronal
differentiation occurs only among the nestin®/CD133"
human fetal brain cells rather than the cells with same
markers isolated from adult human brain tissue. We also
notice that the level of PGRN expression in fetal neural
precursors is higher than that in adult neural precursor
cells. To explore the molecular mechanism of PGRN to
regulate dopaminergic neuronal differentiation, both
PGRN antisense deoxynucleotides (PGRN -ADON) and
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human recombinant PGRN protein were used for this
study. Prior incubation of the nestin®/CD133* human
fetal brain cells in dopaminergic differentiation medium,
cells were cultured with the PGRN-ADON medium.
After PGRN antisense treatment, the level of PGRN
expression in the nestin®/CD133" human fetal brain
cells was reduced. The decreased PGRN expression was
confirmed using RT-PCR, Northern blotting and protein
assays. No elevated apoptotic signal was detected after
the cultures treated with PGRN-ADON. Interestingly,
inhibition of PGRN expression declines the potential
of dopaminergic differentiation among nestin®/CD133"*
human fetal brain cells. Meanwhile, it is likely reducing
of PGRN expression increases GFAP expression and
astrocytic differentiation. In contrast, using exogenous
recombinated-PGRN protein to pretreat the nestin®/
CD133" human fetal brain cells is able to supress the
PGRN-ADON induced glio-differentiation. The results
from this study indicate that high level of PGRN promotes
neuronal differentiation. Although the mechanism of
dopaminergic neuronal differentiation may be not
limited to the intracellular PGRN expression level, effect
of PGRN on DND deserves further investigation.

Funding Source: Qingdao University Hospital Internal
Research Funding (ZYJ200509)

NEURAL DISEASE AND DEGENERATION
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UNDERSTANDING AND CHALLENGING THE
CONTRIBUTION OF HSC TO BRAIN MYELOID
CELL TURNOVER

Annita Montepeloso - Gene Therapy Program, Dana-
Farber/Boston Children’s Cancer and Blood Disorders
Center, Harvard Medical School, Boston, MA, U.S.,
Boston, MA, U.S.

Cristina Baricordi - Gene Therapy Program, Dana-
Farber/Boston Children’s Cancer and Blood Disorders
Center, Harvard Medical School, Boston, MA, U.S.,
Boston, U.S.

Rita Milazzo - San Raffaele Telethon Institute for Gene
Therapy, Division of Regenerative Medicine, Stem Cell
and Gene Therapy, San Raffaele Scientific Institute,
Milano, Italy, Milan, Italy

Luca Biasco - Gene Therapy Program, Dana-Farber/
Boston Children’s Cancer and Blood Disorders Center,
Harvard Medical School, Boston, MA, U.S., Boston, U.S.
Marco Peviani - Gene Therapy Program, Dana-Farber/
Boston Children’s Cancer and Blood Disorders Center,
Harvard Medlical School, Boston, MA, U.S., Boston, U.S.
Alessandra Biffi - Gene Therapy Program, Dana-Farbet/
Boston Children’s Cancer and Blood Disorders Center,
Harvard Medlical School, Boston, MA, U.S., Boston, U.S.

We have shown that hematopoietic stem and progenitor
cells (HSPCs) can contribute to brain myeloid cell
turnover upon transplantation in recipients pretreated
with proper conditioning. The transplanted HSPCs home
to the brain, engraft locally and give rise to a mature
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progeny that shares transcriptional, morphologic and
functional features with central nervous system (CNS)
microglia (Capotondo et al. 2012). We thus postulated
the existence within the HSPCs pool of functional
hematopoietic equivalents of microglia progenitors
(HE pP) that can replace CNS resident yP in defined
experimental conditions. We demonstrated that i) HE
MP are comprised within long-term (LT) hematopoietic
stem cells (HSC)(Capotondo, Milazzo et al, 2017)
and ii) GFP+ HE pP retain clonogenic potential when
plated for the colony forming cell (CFC) assay after LT
engraftment in the brain of myeloablated mice. We then
transplanted hematopoietic cells isolated from the brain
of primary GFP+ HSPCs recipient mice into secondary
myeloablated recipients to assess whether CNS-
engrafted HE pP also retain hematopoietic reconstitution
potential. Interestingly, donor cells were able to engraftin
hematopoietic tissues and brain of secondary recipients,
showing multi-lineage differentiation capability. These
results indicate that HE pP retain HSC functional features
upon brain engraftment. An integration site analysis on
the transplanted GFP-HSPCs and on the tissues isolated
from primary donors and secondary recipients is
ongoing to strengthen these results with clonal tracking
data. Based on these findings, we hypothesized that also
CNS-resident yP may be endowed with HSC features.
We are thus experimentally addressing this hypothesis
exploiting the Fgd5-Zs green mouse, a reporter animal
model suitable for HSC identification (Gazi et al. 2015),
since we already showed that Fgd5 expressing HSC are
enriched in functional HE pP. Overall, the characterization
of these cell populations will provide an ideal target for
advanced, brain-directed myeloablative conditioning
regimens and will get new insights for the identification
of the ideal population for HSPCs transplantation
protocols aimed at microglia reconstitution.
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MODELLING INTESTINAL
GANGLIONEUROMATOSIS IN MEN2B DISEASE
USING HUMAN EMBRYONIC STEM CELLS

Kwaku Dad Abu-Bonsrah - Paediatrics, University of
Melbourne, Murdoch Children’s Research Institute,
Parkville, Victoria, Australia

Dongcheng Zhang - Murdoch Children’s Research
Institute, Parkville, Victoria, Australia

Emily Gilbert - Murdoch Children’s Research Institute,
Parkville, Victoria, Australia

Donald Newgreen - Murdoch Children’s Research
Institute, Parkville, Victoria, Australia

Mirella Dottori - lllawarra Health and Medlical Research
Institute, Wollongong, New South Wales, Australia
Benjamin Rollo - Florey Institute of Neuroscience and
Mental Health, Parkville, Victoria, Australia

The ENS is an enormous ganglionated neural network in
the wall of the gastrointestinal tract which develops from
a small number of vagal neural crest cells (VNCC) that
progress to enteric NCC (ENCC) then differentiate as
enteric neurons (EN) and glia. Uncontrolled proliferation
of ENS cells results in intestinal ganglioneuromatosis
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(iGN). The first and prominent presentation in MEN2B
patients is diffuse iGN and it is characterised by a
disseminated, intramural or transmural proliferation of
neural elements involving the enteric plexuses. With
the advent of programmable engineered nucleases
(ZFN, TALEN and CRISPR/Cas9), it is possible to
generate specific mutations in pluripotent stem cells to
study the effect of these mutations in the downstream
differentiated tissue and cell types. Here, we generated
the MEN2B mutation in RET, M918T, in human embryonic
stem cells and differentiated them to ENCC, EN and
enteric glia. Human Embryonic Stem Cells with the 918T
mutation were generated by Homology Directed Repair
(HDR), in three different lines, H9, HES3 and MEL2 using
the CRISPR/Cas9 system and karyotyped. These cells
were analysed for the expression of RET and other
NC-related genes. The generated hESC mutants were
differentiated to VNC-like cells and further differentiated
to ENC-like cells, EN and glia by modifying previously
published protocols. We further immunostained the
differentiated ENCC, EN and enteric glia with the
appropriate marker antibodies. In the pluripotent state,
the MEN2B mutants showed an increased proliferation
rate by EdU staining with a slight increase in RET mRNA
expression. After differentiation, exposure of the M918T
mutants to GDNF led to an increase in size of the
neurospheres and in a monolayer culture, the mutants
differentiated into bigger ganglion-like structures with
abundant coarse and bundled neurites whereas control
cells assembled into smaller groups with smooth and
fine projections. This phenotype was reproducible in all
of the 3 cell lines. Intestinal ganglioneuromatosis is the
first and most prominent feature presented in MEN2B.
The MEN2B mutant lines differentiated to ENCC, EN
and glia mimics the diffuse iGN phenotype observed
in patients. Modelling the disease in vitro will provide a
platform to study this disease and other iGN cases, and
for drug discovery.

Funding Source: This research was supported by NHMRC
grant 1069757, grant 1050692, Stem Cells Australia SCA
2013F-9, ARC Future Fellowship, the IPRS and APA(INt)
PhD Scholarship, University of Melbourne and MCRI.
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USING HUMAN INDUCED PLURIPOTENT STEM
CELLS TO INVESTIGATE THE CONTRIBUTION
OF RISK VARIANTS AND AGING TO THE
ONSET AND PROGRESSION OF ALZHEIMER’S
DISEASE

Nicholas Brookhouser - Arizona State University,
Tempe, AZ, U.S.

David Brafman - Arizona State University, Tempe, AZ,
US.

Developing therapies for the treatment of Alzheimer’s
disease (AD) requires an understanding of the
mechanisms that cause the disease. Animal models of
AD have provided important insights but do not display
important AD-related pathologies and have not been
useful in modeling the complex genetics associated with

“sporadic” AD. Although the majority of AD patients
are sporadic, multiple genetic risk variants have been
identified, the most powerful and prevalent of which
is the E4 variant of Apolipoprotein E (APOE) gene.
Compared to individuals with an APOE 3/3 genotype,
heterozygosity for the E4 allele increases AD risk by 3
fold, and homozygosity for the E4 allele increases risk
up to 12 fold. Amyloid-dependent and -independent
mechanisms have been postulated to explain the
APOE4 effect, but currently how APOE4 modulates AD
disease risk, especially during aging, remains unclear.
To that end, we are generating a diverse set of human
induced pluripotent stem cell (hiPSC) lines from AD
and non-demented control (NDC) patients with no
(i.e. APOE 3/3) and two (i.e. APOE 4/4) copies of the
E4 allele. We are using these hiPSCs to elucidate the
potential genetic, molecular, and cellular mechanisms
by which the APOE 4 allele contributes to AD onset
and age-related disease progression. By using a novel
3D cortical neuronal culture model and genome-wide
expression analysis (RNA-seq), we are identifying unique
gene expression profiles that are independently defined
by APOE genotype, disease status, and age. Future
bioinformatic analysis will reveal candidate genetic,
biochemical, and signaling pathways that will provide
more definitive relationships between APOE genotype
and AD onset and age-related progression. In the future,
we will investigate how modulation of these candidate
target genes and pathways regulates the manifestation
of AD-related phenotypes. Such future investigations
will have significant impact on the design of molecularly
targeted therapeutics to treat AD.

W-2033

LARGE-SCALE GENERATION AND TESTING

OF PATIENT DERIVED MOTOR NEURONS TO
IDENTIFY CANDIDATE THERAPEUTICS FOR

MOTOR NEURONS DISEASE

Christopher Bye - The Florey Institute of Neuroscience
and Mental Health, Melbourne, Victoria, Australia
Katherine Lim - The Florey Institute of Neuroscience
and Mental Health, Melbourne, Australia

Maciej Daniszewski - Centre for Eye Research Australia,
Melbourne, Victoria, Australia

Helena Liang - Centre for Eye Research Australia,
Melbourne, Victoria, Australia

Cameron Hunt - The Florey Institute of Neuroscience
and Mental Health, Melbourne, Victoria, Australia

Clare Parish - The Florey Institute of Neuroscience and
Mental Health, Melbourne, Victoria, Australia

Alex Hewitt - Centre for Eye Research Australia,
Melbourne, Victoria, Australia

Alice Pebay - Centre for Eye Research Australia,
Melbourne, Victoria, Australia

Paul Talmam - University Hospital Geelong, Geelong,
Victoria, Australia

Susan Mathers - Calvary Healthcare Bethlehem Hospital
Neuro-Consultancy, Melbourne, Victoria, Australia
Bradley Turner - The Florey Institute of Neuroscience
and Mental Health, Melbourne, Victoria, Australia
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Despite decades of intense research into Motor Neurons
Disease (MND), people diagnosed with the disease
have few therapeutic options capable of modifying the
disease progression. The lack of effective therapeutics
is driven largely by an inability to model sporadic
forms of disease, which represent a majority of cases.
However, the development of induced pluripotent stem
(iPS) cells is now revolutionising MND research. The
approach provides a powerful tool capable of modelling
the disease process in sporadic patient motor neurons
for the first time, and holds great promise for the
development and testing of candidate therapeutics to
treat MND. Here we report the implementation of a large
scale, high throughput drug screening program aimed at
accelerating the identification and validation of potential
treatments for Motor Neuron Disease using patient
derived iPS cells. We have generated iPS lines from
patients with sporadic and familial MND, and healthy
controls. To address the increasing recognition that
disease heterogeneity plays an important role in MND,
iPS lines from 100 sporadic and 20 familial patients were
generated across a range of clinical phenotypes. The iPS
lines were differentiated into spinal cord motor neurons
using established directed differentiation protocols,
and the cellular phenotype characterised to identify a
subset of representative lines for drug screening. Drug
screening will be conducted using an automated liquid
handling robot to identify candidate drugs capable
of increasing motor neuronal survival. This program
represents an important advancement in the search
for disease modifying therapeutics for the treatment of
MND, and the iPS lines generated will provide a valuable
resource for future research into MND in Australia.

Funding Source: Funded by the FightMND Foundation
and the Victorian Government
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HIGH GLUCOSE INCREASES A3 PRODUCTION
THROUGH ENDOSOMAL TRAFFIC JAMS:
INVOLVEMENT OF AP2A1/PICALM-AND
AMPK/MTOR-PATHWAY

Chang Woo Chae - BK21 PLUS program for Creative
Veterinary Research Center, Seoul National University,
Seoul, Korea

Hyun Jik Lee - Seoul National University, Seoul, Korea
Young Hyun Jung - Seoul National University, Seoul,
Korea

Ji Young Oh - Seoul/ National University, Seoul, Korea
Gee Euhn Choi - Seoul National University, Seoul, Korea
Jun Sung Kim - Seoul National University, Seoul, Korea
Ho Jae Han - Seoul National University, Seoul, Korea

Growing evidence supports that diabetes mellitus (DM)
is the important risk factors for Alzheimer’s disease (AD).
Many researchers have demonstrated that the increment
of residence time of Amyloid precursor protein (APP)
at endosome is critical for AB production. However,
detail mechanism how DM regulates AB processing
is still unclear. Therefore, this study investigated the
effect of high glucose on the AB producing endosome.
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Our results using STZ-induced diabetic mouse, showed
that DM upregulated AR secretion and activation of
endosome. In vitro results with mouse hippocampal
neuron and SK-N-MC demonstrated that high glucose
increased AR production and enlarged endosomes
which were reversed by treatment of Rab5a siRNA. High
glucose increased APP endocytosis which is crucial
for endosomal enlargement proved by pretreatment
of dynasore(endocytosis inhibitor) that reversing
the effect of high glucose on endosome. In addition,
high glucose increased endocytosis related proteins,
such as AP-2 complex subunit alpha-1 (AP2A1) and
Phosphatidylinositol binding clathrin assembly protein
(PICALM). And, silencing of each protein inhibited APP
endocytosis, respectively. In addition, high glucose
decreased endosomal clearance through inhibition
of fusion with autophagosome by AMPK/mTORCI
activation. And, high glucose induced enlarged
endosome and increased AR secretion were reversed
by pretreatment of trehalose and rapamycin, autophagy
inducer and mTOR inhibitor, respectively. In conclusion,
high glucose induces endosomal traffic jams through
AP2A1/PICALM-induced endocytosis and AMPK/
mMTOR-inhibited endosomal clearance, upregulating AR
production.
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ALTERATIONS IN PROTEIN DEGRADATION
IN DIRECTLY INDUCED DOPAMINERGIC
NEURONS DERIVED FROM SPORADIC
PARKINSON'’S DISEASE PATIENTS

Janelle Drouin-Ouellet - Lund University, Lund, Sweden
Karolina Pircs - Lund University, Lund, Sweden

Maria Pereira - Lund University, Lund, Sweden

Tom Stoker - University of Cambridge, Cambridge, U.K.
Roger Barker - University of Cambridge, Cambridge,
UK.

Malin Parmar - Lund University, Lund, Sweden

Directly reprogrammed neurons (induced neurons;
iNs) hold great promise for disease modeling of
neurodegenerative disorders associated with aging as
they maintain some of the signature associated with
age from the parental cells. As such, they could also
express the intra-cellular disease associated features
occurring in idiopathic forms of Parkinson’s disease
(PD). Here, we have developed a reprogramming
approach that successfully reprograms PD patients
skin fibroblasts directly to dopaminergic neurons (iDA).
This method leads to 70% of the fibroblast converting
to neurons, of which approximately 20% express the
dopaminergic marker tyrosine hydroxylase. We next
investigate autophagy as well as ubiquitin-proteasome
system alterations in iDAs derived from PD patient’s
skin fibroblasts. More specifically, we show that iNs
from 42% of PD patients depict p62 accumulation,
a marker of protein degradation, upon starvation-
induced autophagy. Moreover, late stage suppression
of the autophagic flux using chloroquine leads to a
LC3ll+ autophagosome depletion in 42% of PD lines.
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These results suggest autophagy alterations, a feature
that is believed to participate to the pathophysiology
of PD, in PD-iNs from a subset of patients. As such, we
are currently investigating factors that could influence
those alterations with the hope to be able to segregate
and categorize different type of patients based on the
disease-associated features expressed specifically in
their iNs.

Funding Source: This study has received funding
from the NYSCF, the ERC : FP/2007-2013 Neuro Stem
Cell Repair (no. 602278) and ERC Grant (no. 30971),
Parkinsonfonden, and the CIHR. Malin Parmar is a New
York Stem Cell Foundation-Robertson Investigator.
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MODELLING CHILDHOOD NEURAL
PATHOLOGIES IN 3-DIMENSIONS

Patrizia Ferretti - Stem Cell and Regenerative Medlicine
Section, UCL Great Ormond Street Institute of Child
Health, University College London, London, U.K.

Olivia Gillham - UCL Great Ormond Street Institute of
Child Health, University College London, London, U.K.
Barbora Vagaska - UCL Great Ormond Street Institute
of Child Health, University College London, London, U.K.
Jenny LAnge - UCL Great Ormond Street Institute of
Child Health, University College London, London, U.K.
Francesco Saverio Tedesco - University College London,
London, UK.

Francesco Muntoni - UCL Great Ormond Street Institute
of Child Health, University College London, London, U.K.

Studying development and normal or abnormal function
of the human central nervous system (CNS) is hampered
by the very limited possibility of experimentally
manipulating it /in vivo. While monolayer cultures of
human neural stem cells (NSCs), neurons and glia have
conventionally provided means to study the human CNS,
there is mounting evidence of the effect of dimensionality
on cellular phenotype and behaviour. Hence, we have
developed 3D (3-dimensional) cultures and established
NSC lines, either from embryonic CNS or iPSCs (induced
pluripotent stem cells), for modelling human damage
in normal CNS and in CNS affected by congenital
diseases. Focus has been on comparing response to
damage in 2D and 3D cultures following disruption
of calcium homeostasis (e.g. using thapsigargin) and
oxygen-glucose deprivation (OGD), that can affect the
developing CNS in uterus or perinatally with devastating
consequences on brain function in the affected
children. In addition, we are testing the hypothesis
that children with certain congenital diseases, such as
Down syndrome and Duchenne muscle dystrophy, have
increased susceptibility to neural damage. Significantly,
we have found that NSCs and neurons cultured in 3D
hydrogels display a reduced susceptibility to cat
and OGD-induced cell death compared to 2D culture.
We show that the higher thapsigargin doses required
for Ca®*-induced cell death in 3D cultures is not due
to limited drug permeability in the hydrogel, as dead
cells were found to be distributed throughout the gel.

Together, these results indicate that 3D cultures provide
a more favourable environment for the cells, allowing
one to analyse cell behaviour and pharmacological
responses in a more “tissue-like” situation. Work
suggesting differences in cellular responses between
the normal and diseased iPSC-derived neural cells we
have generated will also be discussed.

Funding Source: The Medical Research Council, Newlife
Foundation, Great Ormond Street Hospital Children
Charity, Biomedical Research Centre, NIHR Great
Ormond Street Hospital BRC
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USING A NOVEL CRISPR/CAS9 SCREENING
PLATFORM TO ELUCIDATE THE ROLE OF
APOE RISK ALLELES IN ALZHEIMER’S
DISEASE

Nicholas S. Hernandez - Molecular and Cellular Biology
Laboratory, Salk Institute for Biological Studies,
Pasadena, CA, U.S.

Patrick Hsu - Salk Institute for Biological Studies, San
Diego, U.S.

Silvana Konermann - Salk Institute for Biological
Studies, San Diego, U.S.

Nicholas Brideau - Salk Institute for Biological Studies,
San Diego, U.S.

Jennifer Oki - Salk Institute for Biological Studies, San
Diego, U.S.

Peter Lotfy - Salk Institute for Biological Studies, San
Diego, U.S.

Late-Onset Alzheimer’s disease (LOAD) is a common
form of dementia that affects over 40 million people
worldwide and is the 6th leading cause of death in the
United States. The gene APOE presents in 3 isoforms
(E2, E3, & E4), and consistently emerges as the most
significant genetic risk factor for LOAD. 60% of
homozygous carriers for the E4 allele develop LOAD, as
compared to only 10% of homozygotes who carry E3,
while the E2 variant is suspected to have neuroprotective
properties. However, this disease allele is not fully
penetrant, and other genes involved in the development
of this multigenic neurodegenerative disease remain
undetermined. To further discover the other risk factors
involved in the APOE interactome, we propose using
the novel CRISPR-Cas9 system as a tool to conduct a
functional genomic-wide screen. The CRISPR-Cas9
system allows for precise and efficient editing, activation,
or knockout of specific target sequences, making it
an ideal candidate for the systemic perturbation and
identification of genes that interact with the different
APOE isoforms. Additionally, we aim to develop a co-
culture system of stem cell derived astrocytes and
neurons to study this disease in conditions that more
closely resemble the natural tissues of the human brain.
Using this co-culture system in tandem with CRISPR-
Cas9, we deliver a library of guide RNAs (sgRNA) via
lentivirus to the co-cultures, grow them for several days,
then perform deep sequencing on surviving neurons to
identify lethal guides. Using the gene editing capabilities
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of CRISPR-Cas9, we have generated several isogeniclines
of human embryonic stem cells and are in the process of
using them for the differentiation and maturation of the
co-culture tissue system. Our preliminary data show that
resulting neurons and astrocytes express anticipated
genes of the corresponding mature cell type and are
responsive to stimuli such as inflammatory cytokines.
We expect to elucidate genes and corresponding cell
signaling networks that interact with APOE, illuminating
potential genetic risk factors that contribute to
Alzheimer’s disease.

Funding Source: Supported by the NIH through the
National Institutes on Aging (5 R21 AG056811-02) and
the Helmsley Charitable Trust.
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ASSESSING THE ROLE OF TAU-DEPENDENT
MICROTUBULE STABILITY AND DYNAMICS IN
TRAUMA-INDUCED NEURODEGENERATION
USING MAPT-KNOCKOUT HIPSC-DERIVED
NEURONS

Andrew Holder - Ce/lular and Molecular Medicine,
Sanford Consortium for Regenerative Medlicine, San
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Rodrigo Chaves - Sanford Consortium for Regenerative
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Angels Almenar - Sanford Consortium for Regenerative
Medicine, San Diego, CA, U.S.

Sameer Shah - University of California San Diego, San
Diego, CA, U.S.

Edgar Gutierrez - University of California San Diego,
San Diego, CA, U.S.

Alex Groisman - University of California San Diego, San
Diego, CA, U.S.

Larry Goldstein - Sanford Consortium for Regenerative
Medicine, San Diego, CA, U.S.

Andrea Dickey - University of California San Diego, San
Diego, CA, U.S.
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Traumatic brain injury (TBI) is a high risk factor for
cognitive decline and dementia. The mechanisms
leading to neurodegeneration following injury remain
widely unknown. Disruptions in the neuronal microtubule
cytoskeleton are hypothesized to lead to axonal
morphological changes observed in animal models of
TBI and in post-mortem brains of TBI patients. These
axonal morphological changes, including wavy and
swollen axons, may be exacerbated by the activity of
Tau, a microtubule associated protein whose reduction
and elimination has been shown to alleviate TBI-
induced microtubule pathology in animal models.
To elucidate Tau’s role in injury induced cytoskeletal
disruptions in human neurons, we first developed a
microfluidic biomedical device to produce a sub lethal
mechanical strain on human induced pluripotent stem
cell (hiPSC)-derived neurons seeded on a flexible
substrate, simulating the biomechanical loading neurons
experience during TBI. We compared axon morphology

42  PRNIGRGRIY [ AR

in unstretched cells to those subjected to 50 stretch-
release cycles at 24% strain. We found that mechanical
loading results inimmediate and transient morphological
changes, including waves along the length of axons that
mimic those found in post-mortem brains of individuals
previously exposed to TBI. Axons aligned in the direction
of stretch were most likely to display structural changes.
Also, monitoring microtubule dynamics in these neurons
demonstrated a transient cytoskeletal reorganization,
in which axonal microtubule levels decreased and then
returned towards pre-injury levels within 24 hours.
To evaluate Tau dependence in injury-induced axonal
pathology, we engineered a MAPT knockout hiPSC line
by introducing a premature stop codon within exon 2
of the MAPT gene using CRISPR/Cas9 genome editing
technology. Here, we compare axonal morphological
changes and microtubule dynamics after injuring
neurons derived from wild type and MAPT knockout
hiPSC-derived neurons. Examining Tau’s role in the
cytoskeletal disturbances following injury might provide
mechanistic insight into TBI induced neurodegeneration
and may lay the groundwork in understanding how
brain injury could ultimately lead to increased risk for
Alzheimer’s disease.

Funding Source: Acknowledgements: We acknowledge
grant support from CDMRP/DOD (AZ140064) and
California Institute of Regenerative Medicine (CIRM).
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REPEATED ADMINISTRATIONS OF HUMAN
MESENCHYMAL STEM CELLS INTO THE
HIPPOCAMPI OF NORMAL BEAGLE DOGS
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Burak Lee - Seohancare Co., Ltd., Gimpo-si, Korea
Namguk Kim - Asan Medical Center, Seoul, Korea

Duk L. Na - Samsung Medical Center, Seoul, Korea

According to the Phase | clinical study which
we've conducted in the past, we administered
human mesenchymal stem cells (MSCs) into the
brain parenchyma of Alzheimer’s disease patients.
Improvement of cognitive symptoms was observed
but was not long-lasting. Based on this clinical trial, we
came to a conclusion that repeated administrations
of mesenchymal stem cells are necessary in order to
enhance the therapeutic efficacy of the administered
MSCs. Therefore, we invented a device that can be
implanted into the brain parenchyma of patients. Not
only is repeated administrations of MSCs possible
through this device but additional surgical procedures
are also not required after the initial implantation. To test
the function of the device, this device was implanted
into the hippocampi of normal beagle dogs. Two weeks
after implantation, ferumoxytol-labeled MSCs (F-MSCs)
were repeatedly administrated for a total of 3 times (4
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week intervals) into the hippocampi of beagle dogs.
Additional surgeries were not performed for each of
the injections. Based on 3T-MRI scans, we confirmed
the transplantation of F-MSCs into the hippocampi of
beagle dogs. Four months after the implantation of
the device, the dogs were sacrificed and the brain was
harvested to perform histological analysis. Based on
the analysis, signs of inflammation or other side effects
were not observed near and at the site the device was
implanted. According to the results of this study, we
believe that we can prolong the therapeutic efficacy of
MSCs by performing repeated administrations through
this device. This device can be widely applied to various
diseases that require the repeated injections of stem
cells or drugs.

Funding Source: “This research was supported by a grant
of the Korea Health Technology R&D Project through the
Korea Health Industry Development Institute; (KHIDI),
funded by the Ministry of Health & Welfare, Republic of
Korea (grant number : HI14C2746)
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AN INTRINSIC FAST CELL CYCLE QUALIFIES
THE CELL-OF-ORIGIN FOR MLL-AF9
MEDIATED TRANSFORMATION

Xinyue Chen - Department of Cell Biology, Yale
University, New Haven, CT, U.S.

Xiao Hu - Yale University, New Haven, CT, U.S.

Amaleah Hartman - Yale University, New Haven, CT, U.S.
Anna Baccei - Yale University, New Haven, CT, U.S.
Shangqin Guo - Yale University, New Haven, CT, U.S.

Active proliferation and impaired differentiation are two
key features of cancer. However, whether these features
are acquired consequent to oncogene activity, or
inherited from the cancer cell-of-origin remains elusive.
Here, we report that an intrinsically fast-proliferating
progenitor population initiates transformation by
preserving its progenitor-like state in MLL-AF9 mediated
leukemic transformation. Using a novel doxycycline
(Dox) inducible MLL-AF9 knock-in mouse model yielding
acute myeloid leukemia (AML), we uncoupled the
normal intrinsic cell cycle kinetics from the proliferative
response to prolonged oncogene expression. Combined
with a single cell assay relating transformation efficiency
to the cell cycle kinetics, we determined that the
probability of a cell undergoing transformation is
dictated by their intrinsic cell cycle kinetics. Overall, the
faster a cell divides, the more likely it transforms. The
fastest cycling subset of myeloid progenitors, those that
divide 3 times or more within 24 hours, significantly
enrich for transformed colony formation in vitro and
induce lethal AML earlier in vivo. Importantly, transient
cell cycle deceleration by a CDK4/6 inhibitor, Palbociclib,
at the onset of oncogene induction but not afterwards,
significantly reduces transformation, both in vitro and in
vivo. These data indicate that cells with an intrinsically

fast cell cycle provide the oncogene with a permissive
cellular context to exert its function, qualifying them as
the cell-of-origin for MLL-AF9 mediated transformation.
We investigated the molecular mechanism of this
phenomenon and discovered that MLL-AF9 functions to
sustain the pre-existing gene expression program, rather
than to dramatically alter it, to initiate malignancy. Thus,
the malignant cell fate induced by MLL-AF9 reflects the
preservation of a molecular and cellular state normally
occupied by the fast cycling myeloid progenitors. The
quiescent/slow cycling hematopoietic stem cells are
unfit to be the direct cell-of-origin, but rather are the
likely source for sustaining the rapidly cycling progenitor
compartment.
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FASCIN REGULATES INTEGRINS TO MAINTAIN
BREAST CANCER STEM CELLS
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Rana Surour - King Faisal Specialist Hospital and
Research Centre, Riyadh, Saudi Arabia

Falah Al-Mohanna - King Faisal Specialist Hospital and
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Research Centre, Riyadh, Saudi Arabia
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Recent years have witnessed a significant increase in
the development of new drugs that can target cancer
cells more effectively. Nonetheless, cancer remained
one of the leading causes of death worldwide mainly
due to tumor relapse and metastasis, which are widely
believed to be regulated by a small subpopulation
of cancer cells that possess stem cell-like features,
and thus called “Cancer Stem cells”. We have shown
significant association between worse clinical outcome
in breast cancer patients, including metastasis and
shorter survival, and their expression of fascin, an actin-
bundling protein. Moreover, we have also reported
that fascin is a critical mediator of breast CSCs and
chemoresistance via the activation of Focal Adhesion
Kinase (FAK), which is known to directly bind members
of the integrin adhesion molecules and was recently
reproted to interact with fascin. Here we have used
fascin loss and gain of function approaches to examine
if fascin influences integrin expression to regulate
breast CSC function. Our results have demonstrated
that fascin expression in breast cancer cells is directly
associated with increased expression of selected
integrins including: ITGA1, ITGA3, ITGA6, ITGB1 and
ITGB3. Fascin-mediated integrin expression on breast
cancer cells enhances their adhesion, chemoresistance
and tumorsphere formation ability. This study supports
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a role for fascin in the maintenance of breast CSCs via
the regulation of integrin expression. The outcome of
this study is expected to provide another evidence that
fascin targeting may present a new approach for optimal
treatment of breast cancer from the root.

Funding Source: King Faisal Specialist Hospital and
Research Centre RAC # 2160 O11 and RAC # 2170 003
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STEM/PROGENITOR CELLS OF THE HUMAN
TUBAL EPITHELIUM AND THEIR ROLE IN
OVARIAN CARCINOMA
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Ovarian cancer isthe most lethal gynecologic malignancy
and is the 5th leading cause of cancer-related deaths
among women in the USA. About 50% of high-grade
serous carcinomas (HGSCs), the most common and
aggressive type of ovarian cancer, are likely to develop
from the distal region of the uterine (aka Fallopian) tube.
Many cancers arise from stem cell niches. However, stem/
progenitor cells of the distal tubal epithelium (TE) and
their role in the ovarian carcinoma pathogenesis remain
insufficiently defined. We isolated putative adult TE-SCs
from the normal distal regions of human uterine tube
based on their high aldehyde dehydrogenase (ALDH)
enzymatic activity. ALDHhi epithelial cells had a distinct
gene expression profile and were marked by stemness-
related markers KRT5 and LEF1. Furthermore, unlike
ALDHlow/- cells, they formed TE organoids, which
faithfully recapitulated the mucosal fold architecture
in serial dissociation/clonal regeneration assays. Both
KRT5+ and LEF1+ cells were located in the vicinity of
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tubal-peritoneal junctions, consistent with stem cell
niche locations in other epithelial transition/junction
areas. However, compared to KRT5+ cells, LEF1+ cells
were expanded towards the proximal region of the
uterine tube. Supporting different functional properties
of KRT5+ and LEF1+ cells only few cells co-expressed
both markers in TE organoids. In primary HGSCs and
HGSC cell line SKOV-3 both KRT5+ and LEF1+ cancer cell
populations had higher proliferative index, as compared
to negative cells. Consistent with this observation,
presence of either KRT5+ or LEF1+ cancer cells correlated
with the worst prognosis of HGSC patients. Yet, only few
cancer cells co-expressed both markers. Moreover, all
precursor lesions of HGSCs, serous tubal intraepithelial
carcinomas (STICs), expressed LEF1 but not KRT5.
In sum, our findings suggest that TE contains distinct
populations of KRT5+ and LEF1+ stem/progenitor cells,
which may have different roles in HGSC pathogenesis.

Funding Source: Supported by grants from the NIH/NCI
(CA182413), NYSTEM (C029155), and OCRF (327516) to
AYN; the Wilhelm Sander-foundation to ES and DM; and
the F6Fole program to HRS; and by fellowships to MB
(NYSTEM C30293GG) and IMR (NIH T32HD057854).
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ISOLATION OF COLON CANCER CELLS AND
CANCER STEM CELLS FROM PRIMARY HUMAN
COLON CANCER TISSUE FOR ESTABLISHING
PATIENT-SPECIFIC CANCER CELL LINES

Ting-Yeh Chen - Department of Chemical and Materials
Engineering, National Central University, Taoyuan City,
Taiwan

Akon Higuchi - National Central University, Taoyuan
City, Taiwan

Tumors contain a small subpopulation of cells, i.e.,
cancer-initiating cells or cancer stem cells (CSCs), which
exhibit stem cell properties, possess a self-renewing
capacity and are responsible for tumor generation and
metastasis. Cancer stem cells persist in tumors as a
distinct population and cause relapse and metastasis by
giving rise to new tumors. Since patient specific colon
cancer cell lines is in great advantages of developing
patient specific therapy in clinical application, it is
expected to establish primary colon cancer cell lines
from patient’s tumor tissue in vitro. In this study, we
tried to develop a method of establishing cancer cell
lines from primary human colon cancer tissue. Human
colon cancer tissue is digested by collagenase to
generate colon cancer cell solution. Subsequently,
primary colon cancer cell lines were established by (a)
the culture method on specific cell sorting materials,
and (b) the membrane migration method through Nylon
mesh filter. We determine optimal isolation method for
capturing primary human colorectal cancer cells. We
also investigate which factors are more important for
establishing primary cancer cell lines from minimum
amount of colon cancer tissue. Moreover, cell sorting
dishes in the culture method are designed from two
combined concepts: physical cues and biological cues.
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Different extracellular matrix (ECM) and cell binding
domain oligopeptides (biological cues) with different
elasticity (physical cues) are immobilized on culture
dishes for capturing CSCs. Optimal ECM/ECM-derived
oligopeptide and elasticity of culture dishes for (a)
establishment of patient-specific cancer cell lines and
(b) isolation or depletion of CSCs have been discussed
in this study. In addition, CSCs identification is quantified
by colony forming assay and tumor generation in serial
xenotransplantation model. Establishing patient specific
cancer cell line from human colon tumor will be in great
advantage for improving future cancer treatment.
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THE BHLH PROTEIN E47 REGULATES CANCER
STEM CELL MARKERS IN PANCREATIC
CANCER
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Kathleen Scully - Sanford Burnham Prebys Medical
Discovery, San Diego, CA, U.S.

Pamela Itkin-Ansari - Sanford Burnham Prebys Medical
Discovery, San Diego, CA, U.S.

In human pancreatic ductal adenocarcinoma (PDA),
as in many other cancers, stem cells are responsible
for tumor formation. This population of stem cells self-
renew and sustain the cancer, making conventional
cancer treatment inefficient. Tumorigenic human PDA
cells express high levels of the pro-stem markers c-MYC
and CD44. Concurrently, the stem cell population loses
expression of acinar cell fate markers including the
bHLH factors PTFla and MIST1. Our lab showed that
PDA cells also exhibit increased expression of ID3, an
inhibitor of bHLH transcription factors. In particular
ID3 binds to and sequesters the subclass of bHLH
factors that include E47 and E12 expressed from the
E2A gene, rendering cells deficient in E2A activity. We
found that restoring E47 expression in patient derived
PDA lines down-regulated stem cell markers c-MYC and
CD44, inhibiting pancreatic cell growth. Concurrently,
E47 promoted the acinar cell differentiation program,
which included strong expression of acinar digestive
enzyme genes and MIST1. Furthermore, we demonstrate
E47 is sufficient to inhibit PDA tumorigenesis in vitro.
Cells expressing E47 sustained growth arrest and acinar
gene expression after transplantation. To examine the
role of E47 in PDA development in vivo, here we have
generated mice with pancreas specific expression of
mutant Kras and mutant p53 on a WT E2A background
(KPC mice) or on an E2A null background (KPCE mice).
As previously reported by others, KPC animals exhibit
CD44 in Panln lesions but not in morphologically
normal tissue. Lesions in KPCE mice similarly expressed
high levels of CD44. Interestingly however, we find that
silencing E47 in KPC animals also leads to aberrant CD44
expression in morphologically normal acinar tissue. The
data suggest that loss of E47 accelerates acquisition of
stem cell traits, which may predispose to Panin lesions

and frank carcinoma. Future experiments include
evaluation of myc and additional stem cell markers in
KPC versus KPCE mice and determining whether loss of
E2A alters the trajectory of disease pathogenesis.

Funding Source: Sky Foundation, Inc.; California Institute
for Regenerative Medicine
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USING PATIENT-DERIVED ORGANOIDS TO
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Colorectal cancer (CRC) is the third most commonly
diagnosed cancer, and the fourth leading cause of
cancer death worldwide. The incidence of rectal cancer
accounts for approximately one-third of CRC cases, but
more than half of the CRC-related deaths. The standard
of care for locally advanced rectal adenocarinoma
involves  neoadjuvant chemoradiotherapy (CRT)
followed by radical surgery. A significant proportion
of patients (15-25%) who receive neoadjuvant therapy
achieve a pathologic complete response (CR), with
histological examination reporting no residual tumour. In
the absence of residual tumour, these patients could be
spared from the perioperative and long-term morbidity
of rectal resection. Several studies evaluating the
safety and feasibility of a “watch and wait” strategy for
clinical CR patients report similar disease-free survival
and overall survival in non-surgical management
versus surgical resection, however physicians remain
reluctant to adopt this practice. A personalised cancer
therapy approach for rectal cancer would transform
the treatment and management of disease. Organoids
recapitulate the features of the tissue from which they
are derived, and therefore serve as an innovative tool for
cancer research. As cultures can be established quickly,
organoid technology holds great promise for optimising
patient outcomes by allowing therapies to be trialled
before they reach the patient. We have undertaken
preliminary studies for the radiation treatment of rectal
tumour organoids and patient-matched metastatic
tumour organoids. The responses observed in these
organoid lines will be correlated with clinical outcomes
to determineif this is reflective of a patients’ sensitivity or
resistance to radiation treatment. Our aim is to develop
these models for use as a predictive tool that will guide
patients and clinicians to make informed choices on
appropriate treatment regimens. The ability to predict
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which patients are likely to achieve pCR would enable
physicians to utilise the “watch and wait” approach with
confidence. This would spare patients from unnecessary
surgery, preserve organ function and quality of life, whilst
also saving the community from unnecessary cost.
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VAPB OVEREXPRESSION ENHANCES
TUMORSPHERE GENERATION CAPACITY OF
HUMAN MEDULLOBLASTOMA CELLS
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VAPB (vesicle-associated membrane protein-associated
protein B) is an ER protein that regulates multiple
biological functions. It was previously reported that
it has decreased levels in ALS motor neurons, leading
to neuronal degeneration. Recently, VAPB expression
have been correlated with human breast cancer cell
proliferation in vitro and in vivo. Medulloblastoma is
the most common type of malignant embryonic brain
tumor in children up to four years of age, accounting
for about 18% of all pediatric brain tumors. It originates
from undifferentiated primitive cells during neural
development, involving signaling pathways relevant
to the development of the nervous system. Cancer
cells with neural stem cell properties are present in
medulloblastoma and are capable of generating new
tumors. For these reasons, medulloblastoma is an
interesting model to investigate a possible relationship
between VAPB levels and development of tumor stem
cells in the Central Nervous System (CNS). In order
to address this question, we overexpressed VAPB
in different cell lines derived from medulloblastoma
patients. Distinct clonal tumor cell lines were generated
and characterized regarding VAPB expression level and
tumorsphere generation capacity. The tumorsphere
formation assay showed that clones overexpressing
VAPB had increased numbers of cells after seven days
under sphere culture condition, in a dose dependent
manner. In summary, this functional analysis suggests a
prooncogenic role of VAPB in human Medulloblastoma.

Funding Source: FAPESP and CNPQ
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HYALURONIC ACID CONJUGATED
NANOPARTICLE DELIVERY OF SIRNA
AGAINST TWIST REDUCES TUMOR BURDEN
AND ENHANCES SENSITIVITY TO CISPLATIN
IN OVARIAN CANCER STEM CELLS
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TWIST1 and TWIST2 are two basic helix-loop-helix
transcription factors critical to organismal development.
These proteins are often aberrantly activated in
many cancers. TWIST proteins regulate epithelial to
mesenchymal transition (EMT), the process underlying
metastatic spread. The majority of epithelial ovarian
cancer (EOC) patients with advanced metastatic disease
respond well to first line chemotherapy consisting of
a platinum drug and/or paclitaxel. Unfortunately, most
of these patients relapse with disease that is both
metastatic and drug resistant, leading to a five-year
survival rate under 20%. We are investigating the role
of TWIST family proteins in mediating these relapses.
We have identified several genes and pathways that
are differentially expressed in cells expressing TWIST
proteins compared to those where it is silenced.
However, transcription factors are difficult to target with
small molecule drugs due to their nuclear localization. To
circumvent this issue, we employ siRNA to target TWIST
MRNA to reduce metastasis and re-sensitize cancer
cells to conventional chemotherapeutic agents. We have
designed and validated two therapeutic siRNAs against
TWIST, and have created a polyethylenimine (PED
coated, mesoporous silica nanoparticle (MSN) tagged
with HA to be used as a nanoparticle-based delivery
system for the siRNA. Using fluorescent microscopy, we
demonstrated that all tested cell lines efficiently take up
MSNs, delivering their siRNA cargo to the cytoplasm.
Furthermore, MSN-HA delivered anti-TWIST siRNAs
were able to knockdown TWIST, and sensitized cells to
chemotherapeutics compared to cells treated with non-
targeting control siRNA. These studies reveal TWIST
family proteins as promising targets to address the
compound problems of metastasis and acquired drug
resistance in EOC, and provide evidence for MSN as a
possible therapeutic. We utilized cell lines and patient
derived xenografts to test TWIST knockdown as a
therapeutic approach in various forms of ovarian cancer,
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as a combination therapy with standard chemo. We
also evaluated the effects of TWIST knockdown using
MSNs in animal models on a metastatic phenotype.
We hope that MSNs will be a platform for therapies to
prevent both metastatic spread and acquired resistance
in ovarian and other cancers.

Funding Source: COH Excellence Awards; COH Women’s
Cancer Program; CIRM- Bridges and CIRM -Discovery;
American-Scandinavian Foundation
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ACCUMULATION OF N6-METHYLADENOSINE
ON THE DNA: RNA HYBRIDS IN HUMAN
PLURIPOTENT STEM CELLS
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R-loops are three-stranded nucleic acid structures
composed of a DNA: RNA hybrid and a displaced single-
stranded DNA. DNA: RNA hybrids have been implicated
in a number of conserved biological processes ranging
from transcriptional regulation to genome instability in
mammals. Importantly, the presence of non-canonical
bases on the RNA component of the R-loops has not
been reported. Here we show that N6-methyladenosine
(m6A), a modification that has previously been
implicated into the regulation of mRNAs stability and
translation is present on majority of the DNA: RNA
hybrids in human pluripotent stem cells (hPSCs). We
demonstrate that RNAse H-mediated depletion of
DNA: RNA hybrids abolishes chromatin associated m6A
signal in hPSC nuclei in immunostaining experiments.
Immunoprecipitation of m6A modified DNA: RNA
hybrids followed by deep sequencing (m6A-DRIP-Seq)
reveal the enrichment of m6A-containing R-loops in
the 300 kb up and downstream of coding sequences,
promoter regions, introns, intergenic regions and in LINE
| elements. Moreover, our ongoing analysis shows that
siRNA-mediated depletion of mM6A methyltransferases
METTL3/14 decreases the levels of DNA: RNA hybrids
immunostaining in hPSCs. Taken together, our results
suggest the potential involvement of m6A in regulating
the stability of DNA: RNA hybrids and provide a
new perspective on this modification as an integral
component of R-loops contributing to their functions in
hPSCs.

Funding Source: Medical Research Council
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Mutations in nuclear lamina genes such as LMNA
(encoding for Lamin A/C) cause laminopathies
characterized by prominent defects in skeletal and
cardiac muscles. Besides providing mechanical
support to the nucleus, the lamina regulates chromatin
topology by anchoring Lamina-Associated Domains
(LADSs), largely silent regions correlated with inactive
(B) compartments and found at the nuclear periphery.
Thus, the pathophysiology of laminopathies may
involve functional disruption LADs, a process that
could be exacerbated in mechanically active cells. To
test this, we generated cardiomyocytes from human
induced pluripotent stem cells (hiPSC-CM) carrying
a heterozygous nonsense LMNA mutation (R225X),
and from two isogenic control hiPSC lines obtained by
CRISPR/Cas9 scarless gene editing. Patients with such
mutation suffer from familial dilated cardiomyopathy
with severe conduction disease and arrhythmia. Mutant
hiPSC-CM show disease-associated phenotypes such as
electrophysiological abnormalities (irregular beat rate
and prolonged field potential duration), stronger and
prolonged calcium fluxes, and dysregulated contractility
(diastolic dysfunction and systolic hyperfunction). RNA
sequencing analyses revealed that laminopathic hiPSC-
CM inefficiently silence certain cardiac progenitor and
alternative lineage genes, upregulate genes involved
in MAPK and TGFbeta signaling, and show impaired
expression of selected cardiac regulators. Further,
chromosome conformation capture analysis using
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in situ DNase Hi-C indicated that approximately 9%
of the genome changes its active/inactive (A/B)
compartmentalization status. Most notably multiple
regions that normally transition from A to B during hiPSC-
CM differentiation are found in the A compartment
in laminopathic cells. These include chr5 g31.3, chr19
p13.13, and chr19 g13.33-q13.41, corresponding to ectopic
activation of several genes such as the neuronal P/Q-
type calcium channel CACNAT1A. Interestingly, however,
A/B compartment changes do not largely correlate
with the most robustly differentially expressed genes.
Collectively, our findings indicate that LMNA mutation
in mechanically active cells induce pathogenic gene
expression alterations that are both dependent and
independent from changesin 3D chromatin organization.

Funding Source: This work is supported by the NIH
4D Nucleome consortium and an EMBO long-term
fellowship.
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SPECIFIC FUNCTIONS OF TET1 AND TET2
IN REGULATING MESENCHYMAL STEM CELL
LINEAGE DETERMINATION
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Mesenchymal Stem cell lineage determination is under
the control of epigenetic regulation. We have previously
reported that the histone lysine 27 methyltransferase,
Ezh2 and the demethylase counterpart, KDMGA regulate
mesenchymal stem/stromal cell (BMSC) differentiation.
As DNA methylation is linked with H3K27me3 we
examined the function of all three Tet DNA dioxygenases,
responsible for hydroxylating methylated DNA and
discovered that Tetl is a repressor of both osteogenesis
and adipogenesis as it repressed genes involved in their
respective lineage differentiation. Conversely, Tetl was
found to promote expression of pluripotency genes and
promote proliferation of BMSC. Tet2 was discovered
to promote both osteogenesis and adipogenesis as
well as proliferation of BMSC. 5hmc was found to be
present on osteogenic, adipogenic and pluripotency
genes suggesting that 5hmc is needed for active gene
expression. Tet2 is mainly responsible for 5hmc on
lineage associated genes, whereas Tetl is responsible for
5hmc on Stemness genes. Finally, in conditions where
MSC renewal and differentiation is deregulated such
as osteoporosis, the levels of Tetl, Tet2 and 5hmc are
downregulated emphasizing their importance in BMSC
and bone health.
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O-GIcNAcylation is the attachment of B-N-
acetylglucosamine (O-GIcNAc) onto serine or
threonine residue of intracellular proteins. This

dynamic modification is catalyzed by a sole known
enzyme O-GIcNAc transferase (OGT) and removed
by the O-GlcNAcase (OGA). To date, more than four
thousand O-GIcNAc proteins have been reported. The
O-GIcNAc modification plays significant roles in a broad
range of cellular processes and diseases. Emerging
evidence indicates that O-GIcNAc participates in ESC
transcription regulation and facilitates pluripotency
maintenance. However, mESC O-GIcNAc proteome
is still poorly understood. Here, we identified totally
1,408 O-GIcNAcylated proteins including 342 high-
confidence modification sites in mMESCs with the
chemoenzymatic labeling strategy. Interestingly, these
proteins were significantly enriched in transcription,
including the pluripotency transcription network (PTN),
general transcription factors, chromatin remodelers
and mRNA stability regulators. Especially, about 70%
of the PTN components and one fifth of mESC identity
candidates were identified. These findings will provide
comprehensive insights into mESC O-GIcNAcylation at
the proteomic level and expand our understanding of
the pluripotency maintenance at the molecular level.

ORGANOIDS
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THREE-DIMENSIONAL CO-CULTURE OF
SALIVARY GLAND STEM CELLS WITH
PERIVASCULAR STEM CELLS: A NEW MODEL
FOR STUDYING RADIATION-INDUCED
SALIVARY HYPOFUNCTION
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Salivary organoids provide a potential opportunity
to study the mechanisms of salivary diseases as well
as develop a new therapeutic approach. Multipotent
salivary gland stem cells (SGSCs) have a potential to
self-organize into salivary cell-containing organoids
under three-dimensional culture conditions, however,
little is elucidated regarding the functions of surrounding
stromal cells for generation of salivary organoids. We first
established a salivary organoid using human SGSCs and
perivascular stem cells (PVSCs) which enables to study
the interactions with mesenchymal cells. To develop
ways to exploit salivary organoids for studying salivary
hypofunction, we then tested the application of it through
organoid-derived modeling of radiation-induced salivary
hypofunction. Human parotid SGSCs are cocultured
with human umbilical cord-derived PVSCs in the growth
factor-reduced Matrigel. To assess the genetic signature
of salivary organoids, we performed microarray and
found that the transcripts of salivary organoids were
different from respective SGSCs or PVSCs and similar
to salivary epithelial cells or tissues. Progressive
differentiation was noted after transplantation of salivary
organoids in vivo. In addition, when we cultured SGSCs
with conditioned medium of PVSCs to assess the niche
function of PVSCs, the structural marker levels as well
as acinar and ductal functional indexes were declined,
suggesting the importance of cell-to-cell contact.
Finally, we could assemble a radiation-inflicted salivary
hypofunction-mimicking disease model based on our
salivary organoids, in which radiation-induced structural
and functional deterioration caused by depletion of
salivary cells were recapitulated. In conclusion, coculture
of SGSCs with PVSCs promotes generation of salivary
organoids by supporting cell-to-cell contact and our
novel salivary organoid can be used as a disease model
of radiation induced salivary hypofunction.

Funding Source: This research was supported by grants
from the Basic Science Research Program, through
the National Research Foundation of Korea, funded
by the Ministry of Science, ICT and Future Planning
(2016R1C1B2014177).
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The current models for investigating psychiatric or
neurodegenerative diseases rely on animal and/or
neuronal cell culture based platforms. While these
formats have been integral for elucidating many
underlying disease mechanisms, this often leads to a

failure to translate into effective therapeutics. Many
of these failures can be attributed to the biological
differences between human disease and animal models,
or the lack of proper neuronal development/maturation
in vitro (e.g. spine formation). Our lab has pioneered
a rapid and robust procedure for differentiating
human stem cells into functional excitatory cortical
neurons, providing a species-specific model, which
can be CRISPR edited to mimic human disease. We
have since applied this method to three dimensional
cultures (brain organoids), to allow neurons to develop
in an environment more closely related to the human
brain. This allows basic biological investigation into
complex psychiatric diseases, where information is
lacking. One such psychiatric disease is that caused
by mutations in Synagapl, which causes a spectrum
of intellectual disability, autism, epilepsy and has been
linked to schizophrenia. Syngapl is a post-synaptic
density protein, where it influences spine plasticity
and structure, as well as NMDA-mediated embedding
of AMPA receptors into the post-synaptic membrane.
Syngapl interacts with many different proteins in
the postsynaptic density; such as SHANK3, PSD-93,
PSD95 and AMPA/ NMDA subunits, which have all been
implicated in psychiatric disease. It has been shown that
mutations in the aforementioned Syngapl interacting
proteins affect individuals in a similar way, leading to
the hypothesis that many of these post-synaptic density
proteins may converge on a common disease pathway.
However, it is unknown how mutations in Syngap1 affect
human neuronal differentiation, morphology (dendritic
and synaptic structure), excitability or downstream
effects on interacting proteins. We investigated the
changes in development of Syngapl heterozygous KO
human organoids (achieved by CRISPR editing) to better
understand how these mutations contribute to disease,
as well as applying tissue clearing techniques with 3D
confocal microscopy to image changes in morphology.
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The salivary glands arise as a thickening of the primitive
oral epithelium, invaginate downwards into mesenchyme,
and continually develop by branching morphogenesis.
However, little is known about the exact molecular
mechanism during the earliest stages of salivary gland
formation. Here, we generated gene expression profiles
of embryonic salivary gland rudiment and identified a
specific combination of transcription factors responsible
for the differentiation of mouse embryonic stem cell-
derived oral ectoderm into the salivary gland rudiment in
an organoid culture system. The induced salivary gland
rudiment fromm mouse embryonic stem cells consisted of
aquaporin 5-positive acinar cells, cytokeratin 18-positive
ductal cells, and alpha smooth muscle actin-positive
myoepithelial cells, and morphologically mimicked
the embryonic salivary glands. We compared the
gene expression profiles of the induced salivary gland
with those of the embryonic salivary gland in each
developmental stage via RNA-seq. Through hierarchical
clustering analysis, the induced salivary gland gene
expression profiles were found to be relatively similar to
those observed at E15.5 and E18.5. Moreover the induced
salivary glands developed in vivo and had physiological
functions, following orthotopic transplantation into mice
whose salivary glands have been removed. Engrafted
induced salivary gland developed into the correct gland
structures with successful connections to surrounding
tissues including excretory ducts and could produce the
saliva by muscarinic receptor-mediated stimulation but
also gustatory stimulation of citrate. The transplanted
induced salivary gland included nerve fibres derived
from recipient mice. This study provides novel evidence
of the successful replacement of a functional organ
through orthotopic transplantation of the salivary gland
organoid from pluripotent stem cells.
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APPROACHES FOR THE GENERATION
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Induced pluripotent stem cell (iPSC)-derived kidney
cells enable studies of nephropathies in patient-derived
cells. Several approaches for the differentiation of
kidney cells from iPSCs have been published, including
the generation of kidney organoids. However, cell line
characteristics and culture conditions may affect the
end result. In addition, current organoid protocols
cannot be used directly for high-throughput analyses. In
this study, the reproducibility of the generation of iPSC-
derived kidney organoids was tested using different cell
lines and culture conditions. In addition, four different
approaches with different culture systems, multiwell
plate products, and amounts of cells were tested to set
up more efficient and consistent organoid protocol for
the needs of extensive functional analyses and drug
screenings. This study was based on pre-established
healthy controls and affected iPS cell lines representing
GRACILE syndrome (OMIM:603358). The survival and
the amount of intrinsic structures positive for well-
established markers for kidney cells of differentiating
organoids were analysed. Kidney organoids were
managed to be generated from three out of five iPS
cell lines tested so far. However, the amount of intrinsic
structures was variable. Initial cell confluence had
different effects on the outcome between separate
cell lines. In general, the amount of nephrin-positive
glomeruli was cell line-dependent, although in case of
GRACILE kidney organoids, this phenomenon may be
a sign of a potential disease-associated phenotype. All
tested modified approaches also allowed formation of
structures positive for kidney cell markers but the total
outcome of them all was not comparable to the organoids
generated using the original protocol. However, some
of the tested approaches were found to be highly
promising, and may enable processing of a plateful of
24 - 96 kidney organoids simultaneously. These results
highlight the importance of carefully controlled cell
culture conditions and isogenic controls. In the future,
kidney organoids generated from iPSCs of patients with
nephropathy, their healthy relatives, and isogenic control
cell lines using the here established, more efficient
differentiation method will be utilised for the functional
analyses of diabetic and other nephropathies.

Funding Source:
(#NNF14SA0003)

The Novo Nordisk Foundation
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INTERACTIONS BETWEEN ENDOTHELIAL
CELLS AND CARDIOMYOCYTES
REGULATE HUMAN CARDIAC ORGANOID
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Bioengineered cardiac organoids (hCO) provide a
platform to study heart development, disease and
regeneration in human tissue. hCO possess many in vivo-
like properties and represent a physiologically relevant
model that is amenable to a range of manipulation
that cannot be achieved in vivo. Most engineering
approaches focus on the importance of cardiomyocytes
for force production and stromal cells for tissue integrity.
However, recent studies have revealed that endothelial
cells are the most populous non-myocyte population
within the heart, yet, there are limited studies on the
impact of endothelial cells on hCO function, phenotype
and proliferative capacity. The aim of this study is to
characterise the effect of incorporating two distinct
endothelial populations - lymphatic and blood vascular
endothelial cells into micro-hCO. Directed differentiation
protocols were used to generate distinct populations of
cardiomyocytes, fibroblasts and endothelial cells from
human pluripotent stem cells, which were then used
to fabricate hCO microtissues. Vessel-like structures
spontaneously organised within the organoids with the
addition of lymphatic and blood vascular endothelial
cells, and the addition of endothelial cells had a vast
improvement on contractile function and cardiomyocyte
proliferation.Ongoinginvestigationisunderway tofurther
understand the signalling between cardiomyocytes and
endothelial cells in vitro to understand the mechanisms
driving the increased function and proliferation.
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The human brain, particularly the cerebral cortex,
has many features that are distinct to humans and
not accurately recapitulated in lower species such as
mice. However, experimentation with human brain
tissue, particularly at the fetal stages, is inherently
challenging particularly with respect to long-term gene
manipulation studies and environmental perturbations.
Cerebral organoids generated from human pluripotent
stem cells (hPSC) are thus emerging as a promising
alternative system for studying human neocortical
development and disease. While progress in organoid
technology is rapidly advancing, many challenges
remain including rampant batch-to-batch and line-to-
line variability and irreproducibility as well as unwanted
differentiation into different classes of neural cells and
other tissue types. In our previous work, we established
reproducible and efficient methods for cortical organoid
differentiation that faithfully recapitulates in vivo
neocortical development. However, we have found that
optimal results are only achieved when hPSCs are grown
under particular feeder-supported conditions. Here, we
define differences in the transcriptional state of hPSC
maintained under different conditions and demonstrate
how this in turn relates to success or failure in cerebral
organoid development. Utilizing this information, we
further identify specific growth factor supplements
that can significantly enhance organoid formation.
Together, our findings illustrate how different hPSC
culture methods impact their developmental potential
and provide guidelines for achieving reproducibility and
consistency in cerebral organoid production.

Funding Source: M\W. was supported by postdoctoral
training awards by the UCLA Broad Stem Cell Research
Center and the Uehara Memorial Foundation. B.G.N. was
supported by grants from the CIRM (DISC1-08819) and
the NIH (ROINS0898171, ROINS085227).
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NEURONAL NETWORK FUNCTION AND
PLASTICITY IN BIOENGINEERED NEURONAL
ORGANOIDS (BENOS)
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Rashi Halder - Research Group for Epigenetics in
Neurodegenerative Diseases, German Center for
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Andre Fischer - Research Group for Epigenetics in
Neurodegenerative Diseases, German Center for
Neurodegenerative Diseases, Gottingen, Germany
Detlev Schild - Institute of Neurophysiology and
Cellular Biophysics, University of Géttingen, Géttingen,
Germany

Wolfram-Hubertus Zimmermann - Institute of
Pharmacology and Toxicology, University Medical
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3D modelling of human brain in combination with
reprogramming and genome editing technologies

represent powerful tools for understanding and
treating human neurological diseases. Despite the
advances in these technologies there is still little

known about neuronal network function and plasticity
in brain organoids. To study human neuronal network
function, we developed a defined, Matrigel-free 3D cell
culture system termed human bioengineered neuronal
organoids (BENOs). Neural differentiation of pluripotent
stem cells (iPSC) embedded in a collagen matrix was
directed under defined serum-free conditions to
derive BENOs of an approximate diameter of 2 mm.
RNA-sequencing at different time points of BENO-
development (n=3-6/time-point) showed that similar to
human brain development, in our model neurogenesis
(d30-40) precedes gliogenesis (d50-60). Whole
mount immunofluorescence revealed the presence
of dopaminergic (TH), glutaminergic (VGLUT) and
gabaergic (GABA) neurons. Calcium imaging revealed
spontaneous waves of neuronal activity propagating
throughout the organoid by d22 with fast tetradotoxin
(1 pM)-sensitive signals by d30. To test spontaneous
neuronal network activity, BENOs (day 30-60) were
subjected to calcium imaging under GABAergic
(picrotoxin, 58 uM; saclofen, 330 pM) inhibition.
Interestingly, spontaneous Ca2+ signals of synchronized
neurons became asynchronous upon GABAR inhibition
(2 independent experiments). Antagonist washout
restored synchronicity suggesting the presence of
functional GABAergic networks. Using a stimulation
electrode (injected current: 20-100 pA) we could evoke
Ca2+ influx in remote regions (distance from electrode
0.5 to 1.5 mm) suggesting a strong neuronal network
that extends throughout the organoid. Multi-pulse
stimulation demonstrated a Ca2+ influx pattern similar
to paired pulse depression (PPD), indicating short term
plasticity. The PPD-like Ca2+ signal pattern was alleviated
by a GABA-A inhibition (picrotoxin 58 yM) and was
restored upon washout (2 independent experiments).
Taken together, BENOs from human pluripotent stem
cells contain electrically active neuronal networks that
demonstrate typical forms of short-term plasticity
mediated by functional interneurons.
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The promising benefits for treating heart failure by
delivering human bone marrow-derived mesenchymal
stem cells (hMSCs) and c-Kit-positive cardiac progenitor
cells (hCPCs)-in isolation or in combination-warrant
a better understanding of underlying mechanisms
of action. Previous work showed paracrine signaling,
not heterocellular coupling, as primarily responsible
for hMSC-mediated pro-contractile effects on human
engineered cardiac tissues (hECTs); however, the
effects of hCPCs on hECTs have not been tested. This
study aims to distinguish the relative contributions of
paracrine signaling and heterocellular coupling in hCPC-
mediated contractility enhancement of hECTs created
using cardiomyocytes derived from human induced
pluripotent stem cells. We studied three experimental
groups in our force-sensing, multi-tissue bioreactor
system: (1) control hECTs without hCPC supplementation
(-hCPCQC), or (2 and 3) alternating hECTs without or with
hCPC supplementation (10% of total cell number added
during tissue creation) cultured in a shared paracrine
media bath (p.-hCPC and p.+hCPC, respectively).
Functional testing of hECT twitch force at 0.5-Hz
electrical pacing was performed on culture day 6. The
hECTs directly supplemented with hCPCs (p.+hCPC)
had a two-fold increase in developed force (p<0.05)
compared to non-hCPC-supplemented counterparts
sharing the paracrine media bath (p.-hCPC), as well as
non-hCPC-supplemented negative controls (-hCPC),
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with no significant difference between p.-hCPC and
-hCPC groups. The spontaneous beat rate and beat rate
variability (analyzed without electrical pacing) showed
no significant difference between groups. Similar results
were obtained on culture days 8 and 10. In addition,
treatment of -hCPC hECTs with hCPC-conditioned
media had no significant effect on developed force.
Altogether, these findings demonstrate that unlike
hMSCs, contractile potency of the hCPC secretome
is minimal, whereas direct heterocellular coupling is
critical for hCPC-mediated contractile enhancement in
human cardiac tissues. These findings may open new
avenues of research to exploit the contrasting and
possibly synergistic cardioactive mechanisms of hMSCs
and hCPCs to improve hECT performance in vitro, and
optimize future stem cell based-cardiotherapies in vivo.

Funding Source: This work was supported by grants
from the National Institutes of Health KOIHL133424
to ICT, F30HL134283 to JM, KL2TROO01435 to FS,
ROTHL132226 to KDC.
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Traditional discovery and development of novel drugs
and therapeutics for heart diseases continue to be an
inefficient and expensive process. Although traditional
animal models such as rodents, dogs and pigs are
accessible, major species differences in anatomy and
physiology limit their ability to predict pharmacological
responses in humans. Cardiomyocytes derived from
human pluripotent stem cells can potentially fill this
gap, but conventional 2D cultures and experiments
with single cells or disorganized clusters inadequately
recapitulate the human cardiac phenotype. In this
study, we systematically examined the pharmacological
responses of our engineered human ventricular cardiac
tissue strips (hvCTS), with a morphological appearance
resembling that of native human trabecular muscle, to
different categories of well-defined cardioactive drugs.
Under baseline conditions, hvCTS developed a mean
developed force of 76 micronewtons. As a validation
step, we measured developed force in hvCTS (n=70)

subjected to 13 drugs with known cardiovascular
effects. When treated with known negative inotropes
(verapamil, nifedipine, mibefradil and bepridil) and
Class | antiarrhnythmics (disopyramide and flecainide),
the developed forces of hvCTS dose-dependently
decreased. By contrast, positive inotropes including
beta-agonists and phosphodiesterase inhibitors dose-
dependently increased the developed forces. Drugs
with no known inotropic effects (procainamide and
tocainide) elicited no significant contractile responses.
To test the predictive capacity of hvCTS, we next
performed a blinded study of 17 drugs on 128 hvCTS,
categorizing their effects on developed force into
positive, negative or no inotropic effects and estimating
their EC50 values. Upon unblinding of the results, 100%
of negative inotropes, 86% of positive inotropes and
80% of drugs without known effects were accurately
identified. We conclude that hvCTS can recapitulate
known effects of cardiovascular drugs with prediction
of potency via accurate estimation of EC50, and can
be used as a highly efficient in vitro human model for
screening of pharmacologically active agents.
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Melt elctrospinning writing (MEW) is a solvent free
strategy allowing precise control of the configuration of
electrospun fibers in 3D printed scaffolds 1. By controlling
fibre diameter and geometry and the distribution and
size of pores, scaffolds with increased surface area
allowing, greater cell penetration and proliferation,
nutrient/waste/gas exchange and improved mechanical
properties, can be produced 2. This study describes the
effect of 1) pore size, 2) pore size gradient and 3) fibre
offset on osteogenesis in MEW 3D -poly caprolactone
(PCL) scaffolds. The highest surface area was seen
with offset scaffolds and calcium phosphate coating
improved scaffold wettability. Mineralization, bone-
specific gene and protein expression were assessed
following 30 days cell culture with human osteoblasts.
The 50% offset scaffold showed higher mineralization
in response to osteogenic growth factors while high
levels of expression of opn and ocn markers of bone
differentiation were observed in the gradient scaffold.
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All groups showed upregulation of alp and collagen-I
after 14 days of osteogenic differentiation. In conclusion,
the pore size gradient and offset scaffolds can be
considered good candidates for bone formation studies.
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Cartilage damage as a result of traumatic injury or long-
term wear is the major cause of disability worldwide,
and a significant health priority for the rapidly aging
global population. Cell-based cartilage repairs, such
as autologous chondrocyte implantation and cartilage
tissue engineering, are promising and have achieved
considerableclinicalsuccesses.Bothprocedures,however,
demand significant amplification of chondrocytes
in vitro. During expansion, the dedifferentiation of
chondrocytes, loss of the chondrocyte phenotype and
the adaption of the fibroblast phenotype, inevitably
occurs and contributes to the inferior clinical outcomes.
Extracellular matrix (ECM) harbors tissue-type-specific
biological cues, which influence cell behavior. We
hypothesized that ECM produced by chondrocytes
would support the proliferation of chondrocytes
without loss of chondrocyte phenotype. In this study,
we manufactured a chondrocyte-derived extracellular
matrix (CELLvo™ ChondroMatrix) and tested its effect
on the dedifferentiation of chondrocyte during in vitro
expansion. This matrix, elaborated by chondrocytes
is rich in collagen Il and GAG, similar to their native
microenvironment. Importantly, when seeding cells onto
CELLvo™ ChondroMatrix, we observe rapid proliferation,
relative to TCP, with total cell number increasing roughly
500-fold within two weeks, versus 50-fold on TCP. More
importantly, chondrocytes isolated and expanded on
CELLvo™ ChondroMatrix maintain a high ratio of Col2/
Coll, in contrast to cells cultured on TCP, which showed
decreased expression COL2A1 gene and increased
expression of COL1AT. When controlling for population
doubling level, the phenotypic differences become more
pronounced. Interestingly, when the same cells were
isolated and expanded on bone marrow mesenchymal
stem cell-derived matrix (CELLvo™ Matrix), proliferation
rate was very similar to CELLvo™ ChondroMatrix, but
phenotype retention was less profound. This indicates
that a tissue-specific microenvironment is critical for
phenotype retention. Together, these results suggest
that a chondrocyte-specific extracellular matrix
drastically improve the expansion of chondrocytes
resulting in a higher quality and quantity of cells for
therapeutic applications.
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Peroxiredoxin | (Prx 1) plays an important role as a
reactive oxygen species (ROS) scavenger in protecting
and maintaining cellular homeostasis; however, the
underlying mechanisms are not well understood.
Here, we identified a critical role of Prx | in protecting
cells against ROS-mediated cellular senescence by
suppression of p16INK4a expression. Compared to wild-
type mouse embryonic fibroblasts (WT-MEFs), Prx |-/-
MEFs exhibited senescence-associated phenotypes.
Moreover, the aged Prx I-/- mice showed an increased
number of cells with senescence associated-B-
galactosidase (SA-B-gal) activity in a variety of tissues.
Increased ROS levels and SA-B-gal activity in Prx I-/-
MEFs and reduction with a chemical antioxidant further
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supported an essential role for Prx | peroxidase activity
in cellular senescence that is mediated by oxidative
stress. The up-regulation of p16INK4a expression in Prx
I-/- and suppression by overexpression of Prx | indicate
that Prx | possibly modulate cellular senescence through
ROS/p16INK4a pathway.

Funding Source: This study was supported by grantsfrom
the KRIBB Research Initiative Program (KGM4251824),
Rural Development Administration, Republic of Korea.

W-2099

THE MOUSE LYMPH NODE: A NOVEL SITE
FOR THE GENERATION OF FUNCTIONAL
BIOENGINEERED KIDNEYS

Maria Giovanna Francipane - Department of Pathology,
University of Pittsburgh, Pittsburgh, PA, U.S.

Bing Han - University of Pittsburgh, Pittsburgh, PA, U.S.
Leif Oxburgh - Maine Medlical Center Research Institute,
Scarborough, ME, U.S.

Sunder Sims-Lucas - Children’s Hospital of Pittsburgh
of UPMC, Pittsburgh, PA, U.S.

Carlton Bates - Children’s Hospital of Pittsburgh of
UPMC, Pittsburgh, PA, U.S.

Eric Lagasse - University of Pittsburgh, Pittsburgh, PA,
uU.s.

The shortage of kidneys for transplantation is a major
problem worldwide. Cell-based therapies and tissue
engineering have the potential to produce alternative
solutions to current organ replacement methods.
However, the cellular complexity of the kidney does
not easily lend itself to these therapeutic approaches.
When the sophisticated structures of the kidneys
are altered during kidney disease, local delivery of
specific cell types might fail to restore renal function,
as the fibrotic and inflammatory milieu of an injured
organ is not a conducive environment for cell survival.
Conversely, the rebuilding of a whole-kidney de novo
may be a better therapeutic approach to alleviate ESRD.
Several research groups have attempted cultivation of
renal progenitor cells either isolated from fetal tissues
or derived from pluripotent stem cells, with the most
exciting advancement of the past decade being the
development of organoid systems. Although very
promising, this technology faces major challenges,
including long-term cell propagation and proper
differentiation, both necessary to obtain sufficient
laboratory-grown building blocks for therapeutic use.
No fully differentiated nephrons have been generated
in vitro. Terminal differentiation is linked to an oxygen-
rich environment. Thus, strategies to establish blood
flow and oxygenation within organoids are being
pursued toward generating mature renal tissues. In
our lab, we have pioneered an in vivo vascularized
tissue-engineering model, in which target cells/tissues
are implanted into a mouse lymph node (LN). Upon
transplantation into the LN, fragments of mouse and
human embryonic kidneys acquired markers of mature
renal structures, had functional glomeruli, tubules, and
erythropoietin-secreting cells, and produced entrapped

fluid that concentrated urea. We now demonstrate that
the LN also acts as an innovative bioreactor to organize
kidney progenitors into vascularized and functional renal
structures. We also show that the LTBR pathway in LN-
resident stromal cells supports kidney engraftment and
function by promoting excellent vascularization. Our
study has a wide-ranging impact for tissue engineering
approaches for the rebuilding of functional tissues in
vivo including - but not limited to - the kidney.

Funding Source: Ri.MED Foundation, Palermo, ltaly;
Commonwealth of Pennsylvania SAP4100073573

W-2101

TISSUE-ENGINEERING TRACHEA FROM A
3D-PRINTED SCAFFOLD ENHANCES WHOLE-
SEGMENT TRACHEAL REPAIR IN A GOAT
MOEDEL

Wei Fu - Department of Cardiothoracic Surgery,
Shanghai Children’s Medical Center, Shanghai, China
Meng Yin - Shanghai Children’s Medlical Center,
Shanghai, China

Dekai Xia - Shanghai Children’s Medlical Center,
Shanghai, China

Dawei Jin - Shanghai Children’s Medical Center,
Shanghai, China

Qian Wang - Shanghai Children’s Medical Center,
Shanghai, China

Nevin Witman - Karolinska Institute, Stockholm,
Sweden

Common treatment options for tracheal stenoses
often provide short-term results with temporary relief.
In some cases the treatment therapies themselves
can threaten the life of the patient. Tracheal resection
and reconstruction, or “end-to-end anastomosis”
alone increases anastomotic tension, causing severe
postoperative tearing of the trachea. Novel and more
suitable long-term treatments for stenoses are needed.
Here, our team used rapid and accurate 3D printing
technology, combined with tissue engineering methods
to prepare a bionic tissue engineered trachea (TET)
and successfully carried out orthotopic transplantation
in a goat model. In vitro experiments demonstrated
that our TET had good mechanical properties and cell
compatibility. Subcutaneous transplantation of the
TET in nude mouse illustrated the TET'’s satisfactory
biocompatibility properties, as well as adequate support
for the formation of cartilage-like tissue. After orthotopic
transplantation the longest survival time in the
experimental group reached 98 days, with an average
survival time of 65.00324.01 days, a result significantly
longer than the control group. Remarkably, autopsy at
the time of death revealed that none of the TET-treated
goats suffered from tissue necrosis and collapse. This
is the first documented scientific report elucidating
a novel and successful orthotopic transplantation of
whole 3D printed TET in a large animal model. We have
reasons to believe this TET-treatment regime has clinical
potential to successfully treat airway stenoses in the

future following further improvements.
€. .. ss
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Funding Source: This study was supported by
those grants:15411966800, 12ZR1446500,PKJ2012-
Y48,20144Y0166, YG2012MS36, YG2016MS28 and
the Open Research Fund of State Key Laboratory of
Bioelectronics, Southeast University, China.

W-2103

3D BIO-PRINTING OF INDUCED
PLURIPOTENT STEM CELL-DERIVED CARDIAC
PROGENITORS: A STEP TOWARDS CARDIAC
REGENERATION

Maria del Rocio Garcia - Material Science and
Engineering, Monash University, Melbourne, Victoria,
Australia

Kunyu Zhang - The Chinese University of Hong Kong,
Hong Kong

Almar Postma - SC/IRO, melbourne, Victoria, Australia
David Kaye - Alfred Hospital, Melbourne, Victoria,
Australia

Liming Bian - The Chinese University of Hong Kong,
Hong Kong

David Elliot - Murdoch Childrens Research Institute, The
Royal Children’s Hospital, Melbourne, Victoria, Australia
Jessica Frith - Monash University, Melbourne, Victoria,
Australia

Laurence Meagher - Monash University, Melbourne,
Victoria, Australia

It is widely acknowledged that the heart does not have
the capacity to regenerate after myocardial infarction
due to the low proliferation potential of cardiomyocytes.
This can produce further complications such as heart
failure, stroke, and pericarditis that can affect people’s
life expectancy and quality of life. Several approaches are
being studied to address the heart’s limited regenerative
capacity, with stem cell technologies being a promising
candidate for regeneration of cardiac tissue. However,
the delivery of these cells to the damaged region,
retention of cells in the target tissue, and the formation
of new functional tissue need to be improved. 3D bio-
printing is a new fabrication method that allows the
construction of elaborate structures through deposition
of cells embedded within a hydrogel, which combined
with the deployment of stem cell derived cardiac cells
presents an exciting prospect for the generation of
functional cardiac tissue. We aim to generate a 3D bio-
printed cardiac tissue through the characterisation and
selection of a shear thinning biomaterial, encapsulation
of pluripotent stem cell-derived cardiac progenitors
(PSC-CPC), and printing and maturation of the 3D
construct. Rheological characterisation of biocompatible
hydrogels was performed to confirm their shear thinning
flow behaviour and recovery rate after exposure to high
shear rates, which is related to their printing ability.
Furthermore, optimal printability parameters were
determined based on the hydrogel printing fidelity. The
effect of shear stress on cell viability during the extrusion
was studied and found to be not significant. Initially, we
will utilise the NKX2-5-GFP human embryonic stem cell
(hESC) reporter line to isolate cardiac progenitor cells
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(CPC) from differentiating cultures, and encapsulate
these GFP+ cells for the creation of the 3D bio-printed
constructs. Knowledge obtained from the behaviour
of the tissue construct will shed light on the effect
that the interaction between printing, biomaterial, and
differentiating cells have on the 3D system performance.

W-2105

AN EFFICIENT PROTOCOL FOR PORCINE
LIVER DECELLULARIZATION IN

THREE DAYS SUPPORTS SUBSEQUENT
RECELLULARIZATION

Regina Goldenberg - Federal University of Rio de
Janeiro, Rio de Janeiro, Brazil

Lanuza Faccioli - Federal University of Rio de Janeiro,
Rio de Janeiro, Brazil

Grazielle Suhett - Federal University of Rio de Janeiro,
S&o Paulo, Brazil

Victor Hoff - Federal University of Rio de Janeiro, Rio
de Janeiro, Brazil

Camila Hochman-Mendez - Texas Heart Institute,
Houston, U.S.

Marcelo Santiago - Federal University of Rio de Janeiro,
Rio de Janeiro, Brazil

Thiago Aloia - Albert Einstein Hospital, SGo Paulo, Brazil
Paolo Salvalaggio - Albert Einstein Hospital, SGo Paulo,
Brazil

Anna Carla Goldberg - Albert Einstein Institute, S0
Paulo, Brazil

Daniella Parente - Federal University of Rio de Janeiro,
Rio de Janeiro, Brazil

Ester Labrunie - Federal University of Rio de Janeiro,
Rio de Janeiro, Brazil

Antonio Carlos Campos de Carvalho - Federal
University of Rio de Janeiro, Rio de Janeiro, Brazil
Shay Soker - Wake Forest University Health Sciences,
North Carolina, U.S.

Decellularized porcine livers have a wide range of
applications in regenerative medicine, however
previously existing protocols for organ decellularization
still need to be adjusted to a full size porcine liver.
To establish a protocol that enables effective
decellularization of the entire porcine liver in a short
period Livers (n = 3) were perfused with decellularizing
solutions through the portal vein during 3 days at
room temperature. To analyze the extracellular matrix
(ECM), after decellularization, histology and electron
microscopy were performed. The vascular tree
integrity was evaluated, by magnetic resonance and
computed tomography, injecting gadolinium and iodine,
respectively. Toluidine blue dye was also used. The
presence of residual cells was analyzed by DAPI and
quantification of DNA by spectrophotometry. Collagen
IV presence was detected by immunohistochemistry. To
recelularize 106/ml of HEPG2 cells were cultured over
the matrix. Cell presence in the recellularized matrix
was visualized by DAPI and secretion of albumin was
detected by ELISA. After 3 days, this new protocol,
based on the use of sodium-deoxycholate as detergent,
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was effective in preserving all ECM structures and the
vascular system. DNA quantification indicated that >97%
of cells were removed. Electron microscopy showed
the presence of collagen in ECM and cells could not
be detected. Cell seeding showed that ECM could be
recellularized after 15 days. By enabling the achievement
of liver scaffolds with preserved tissue integrity in 3 days
at room temperature, this novel protocol brings new
perspectives to the development of bioartificial livers.

W-2107

3D PRINTING OF STEM CELLS IN LIQUID-
LIKE SOLIDS FOR HUMAN NEURAL TISSUE
FABRICATION

Janko Kajtez - DTU Nanotech, Kongens Lyngby,
Denmark

Arto Heiskanen - DTU Nanotech, Kongens Lyngby,
Denmark

Massimiliano Caiazzo - Utrecht Institute for
Pharmaceutical Sciences, Utrecht, Netherlands
Thomas Angelini - University of Florida, Gainesville, U.S.
Jenny Emneus - DTU Nanotech, Kongens Lyngby,
Denmark

As the human population is getting older,
neurodegenerative diseases are becoming an increasing
threat to human health and a growing burden in terms of
economic cost. For decades, these diseases have been
studied using animal models and simple cell culture
systems. However, both approaches have limitations: the
translation of animal experiments to humans frequently
fails and simple monolayer cultures are inherently unable
to serve as adequate models for live tissues. Three-
dimensional (3D) human in vitro models are promising
candidates to overcome these limitations because they
can be engineered to architecturally and functionally
mimic live tissue. The main challenges in creating such
models are obtaining high resolution and systematically
fine-tuning the cellular microenvironment. Itis particularly
challenging to fabricate nervous tissue because it is one
of the softest tissues (200-1000 Pa). Constructing highly
defined structures with such soft materials is extremely
demanding, due to post-fabrication deformations
fromm material sag and interfacial tension. We utilized
3D bioprinting in liquid-like solids (LLS), a technology
only recently developed, to overcome these challenges.
Human neural stem cells (hNSCs) embeddedinahydrogel
were printed inside a custom-made LLS support. The
results show that we can print highly defined cell-
laden structures (resolution below 50 ym) that retain
their shape for more than a week. Such long-lasting
architectural integrity of soft hydrogels is not achievable
with conventional bioprinting methods. Printing two
different populations of cells was also accomplished, an
important step towards mimicking different parts of the
brain in one structure. Furthermore, we are developing
poly(ethylene glycol)-based (PEG) hydrogels with
tunable physical and chemical properties in order to
enhance the differentiation of hNSCs into desired types
of neurons. We aim to combine these advanced PEG-
based hydrogels with our approach of bioprinting in

LLS support in order to create an advanced 3D model
of the brain with physical and chemical resemblance
of brain tissue. Lastly, extending this method to human
induced pluripotent stem cells (iPSCs) would allow us to
model Parkinson’s disease and even make the approach
patient specific.

Funding Source: The BrainMatTrain project is funded
by the European Union Horizon 2020 Programme
(H2020-MSCA-ITN-2015) under the Marie Sktodowska-

Curie Initial Training Network and Grant Agreement No.
676408.

ETHICAL, LEGAL AND SOCIAL ISSUES;
EDUCATION AND OUTREACH

W-2109

NATIONAL PLAN TO PROMOTE STEM CELL
RESEARCH AND INDUSTRY IN KOREA

Sun Ja Cho - KRIBB (Korea Research Institute of
Bioscience and Biotechnology), Daejeon, Korea
Moo Woong Kim - KRIBB, Daejeon, Korea
Hyung-Min Chung - Konkuk University, Seoul, Korea
Youn-Mahn Han - KAIST, Daejeon, Korea

Heoung Yeol Kim - KRIBB, Daejeon, Korea

South Korea’s commercialization of stem cell
technology has been impressive as seen in its launching
of the world’s first stem cell drug. While its accumulated
number of clinical trials using stem cell drug (between
1999 and 2016) is only after the U.S, the country is
actively conducting clinical research on stem cell
medication. This indicates South Korean government’s
active pursuit of concentrated investments in stem cell
drug, a promising item still in its initiation period being
produced with high internal technological capability
and potential. South Korea’s stem cell application
technology has also reached comparatively high level
based on the government’s active policies to promote
the technology. A mid- and long-term stem cell strategy
is a ten-year prospective plan to ensure South Korea’s
flexible response to the rapid changing environment
surrounding the technology and reduced technological
gap with top players through forward-looking
investments. The strategy suggests the future state
of South Koran stem cell technology. It also includes
a plan to build ecosystems for stem cell research and
its industrial application that requires the government
support. Thus, this introduces mid- and long-term
strategy to promote stem cell research and its industrial
application currently under discussion in Korea.

Funding Source: This work was supported by the
National Research Foundation of Korea(NRF) grant
funded by the Korean government(MSIT: Ministry of
Science and ICT).
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CLINICAL TRIALS AND REGENERATIVE
MEDICINE INTERVENTIONS

W-2113

DOSAGE EFFECTS OF ZP2 AND ZP3
HETEROZYGOUS MUTATIONS CAUSE HUMAN
INFERTILITY

Jiayu Chen - Tongji University, Shanghai, China
Wengqiang Liu - Tongji University, Shanghai, China
Kunming Li - Clinical and Translational Research
Center of Shanghai First Maternity and Infant Hospital,
Shanghai, China

Dandan Bai - Tongji University, Shanghai, China

Jiging Yin - Tongji University, Shanghai, China

Linfeng Zhang - Tongji Univeristy, Shanghai, China
Xiaoming Teng - Clinical and Translational Research
Center of Shanghai First Maternity and Infant Hospital,
Shanghai, China

Shaorong Gao - Tongji University, Shanghai, China

is an extracellular matrix
universally surrounding mammalian eggs, which
is essential for oogenesis, fertilization, and pre-
implantation embryo development. Here, we identified
two novel heritable mutations of ZP2 and ZP3, both
occurring in an infertile female patient with ZP-
abnormal eggs. Mouse models with the same mutations
were generated by CRISPR/Cas9 gene editing system,
and oocytes obtained from female mice with either
single heterozygous mutation showed approximately
half of the normal ZP thickness compared to wild-type
oocytes. Importantly, oocytes with both heterozygous
mutations showed a much thinner or even missing ZP
that could not avoid polyspermy fertilization, following
the patient’s pedigree. Further analysis confirmed that
precursor proteins produced from either mutated ZP2
or ZP3 could not anchor to oocyte membranes. From
these, we conclude that ZP mutations have dosage
effects which can cause female infertility in humans.
Finally, this patient was treated by intracytoplasmic
sperm injection (ICSI) with an improved culture system
and successfully delivered a healthy baby.

Funding Source: The National Key R&D Program of China
(2016 YFAO100400, 2015CB964800 ), the National
Natural Science Foundation of China (81630035,
31721003, 31501196), the Shanghai Chenguang Program
(16CG17,16CG19) .

The zona pellucida (ZP)
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W-2115

GLOBAL TRENDS OF CLINICAL TRIALS FOR
ARTICULAR CARTILAGE REPAIR BY CELL
THERAPY

Takaharu Negoro - Department of Regenerative
Medicine and Stem Cell Biology, Fujita Health University
School of Medicine, Osaka, Japan

Hanayuki Okura - Fujita Health University School of
Medicine, Toyoake, Japan

Akifumi Matsuyama - Fujita Health University School of
Medicine, Toyoake, Japan

Regeneration of articular cartilage is an important thesis
in advanced nations entering the aging society. Several
early cell therapy products have been already developed
and available in the market. In this study, we examined the
clinical research trends related to cell therapy products
in the cartilage repair field based on data obtained from
the ClinicalTrial.gov website. Although this website does
not provide comprehensive results of clinical trials, it
offers information on prospective clinical trials, including
work in progress, and thus allows chronological analysis
of the data. We selected 180 studies related to the field of
cartilage regeneration from ClinicalTrial.gov. The results
showed a shift in the clinical translational trend in cells
used in such research from cartilage- and bone marrow-
to adipose tissue-based cells. Whereas the studies that
used cartilage as the cell source included many Phase
Il trials, fewer studies using bone marrow and adipose
tissue cells progressed to Phase lll, suggesting that most
clinical developments using the latter sources have
not been successful so far. Two products covered the
development period from start of Phase | to completion
of Phase lll, with time to completion of more than 100
months. Sub-analysis of each generation of autologous
chondrocyte implantation showed that the first
generation has been abandoned since 2010, while the
second and third generations have been actively studied
since 2006. The use of ClinicalTrials.gov as the sole data
source can yield a perspective view of the global clinical
translational trends.

Funding Source: This work was supported by Highway
Program for Realization of Regenerative Medicine of The
Japan Agency for Medical Research and Development
(AMED).

W-2117

STEM CELL THERAPY FOR THE TREATMENT
OF SEVERE TISSUE DAMAGE AFTER
RADIATION EXPOSURE

Alain Chapel - SERAMED, IRSN, Fontenay aux roses,
France

Alexandra Semont - /RSN, Fonenay aux roses, France
Christine Linard - /IRSN, Fontenay aux roses, France
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France

Claire Squiban - /RSN, Fontenay aux roses, France



POSTER ABSTRACTS

Héléne Rouard - EFS, Créteil, France

Jean-Marc Simon - AP-HRPR, Paris, France
Jean-Jacques Lataillade - CTSA, Clamart, France
Jan Voswinkel - AP-HP, Paris, France

Marc Benderitter - IRSN, Fontenay aux roses, France
Norbet-Claude Gorin - AP-HP Paris, France
Mohamad Mothy - AP-HP, Paris, France

The late adverse effects of pelvic radiotherapy concern
5 to 10% of patients, which could be life threatening.
However, a clear medical consensus concerning the
clinical management of such healthy tissue sequelae
does not exist. Our group has demonstrated in
preclinical animal models that systemic MSC injection
is a promising approach for the medical management
of gastrointestinal disorder after irradiation. We have
shown that MSC migrate to damaged tissues and restore
gut functions after irradiation. The clinical status of four
first patients suffering from severe pelvic side effects
was improved following MSC injection in a compassional
situation. A quantity of 2x106 - 6x106 MSC /kg were
infused intravenously to the patients. Pain, hemorrhage,
frequency of diarrheas and fistulisation as well as the
lymphocyte subsets in peripheral blood were evaluated
before MSC therapy and during the follow-up. Two
patients revealed a substantiated clinical response for
pain and hemorrhage after MSC therapy. In one patient
pain reappeared after 6 months and again substantially
responded on a second MSC infusion. The frequency of
painful diarrhea diminished from 6/d to 3/d after the
first and 2/d after the 2nd MSC injection in one patient.
A beginning fistulisation process could be stopped
in one patient resulting in a stable remission for more
than 3 years of follow-up. In all patients, prostate cancer
remained in stable complete remission. A modulation of
the lymphocyte subsets towards a regulatory pattern
and diminution of activated T cells accompanies the
clinical response. MSC therapy was effective on pain,
diarrhea, haemorrhage, inflammation, fibrosis and limited
fistulisation. No toxicity was observed. For patients with
refractory chronic inflammatory and fistulising bowel
diseases, systemic MSC injections represent a safe
option for salvage therapy. A clinical phase Il trial will
start in 2018.

W-2119

NON-CLINICAL STUDY OF HUMAN IPSC-
DERIVED DOPAMINERGIC PROGENITORS FOR
PARKINSON’S DISEASE PATIENTS

Daisuke Doi - Department of Clinical Application,
Center for iPS Cell Research and Application, Kyoto
University, Kyoto, Japan

Tetsuhiro Kikuchi - Center for iPS Cell Research and
Application, Kyoto, Japan

Asuka Morizane - Center for iPS Cell Research and
Application, Kyoto, Japan

Jun Takahashi - Center for iPS Cell Research and
Application, Kyoto, Japan

In Japan, we plan to start a clinical trial of allogeneic
transplantation of human induced pluripotent stem cell
(iPSC) -derived dopaminergic progenitors (DAPs) for
Parkinson’s disease (PD) patients. In the clinical trial,
we plan to use a cell line from “iPSC stock”, which is
established from peripheral blood of HLA-homozygous
volunteer donor. The donor iPSC-DAPs will be grafted
to PD patients’ putamen. Here, we describe the results
of non-clinical safety studies required by Japanese
Pharmaceuticals and Medical Devices Agency (PMDA),
and efficacy studies. For safety study, the DAPs were
transplanted into striatum of immunodeficient (NOD/
Shi-scid,IL-2Ry KO Jic: NOG) mice and observed for life-
long period. During the observation period, no mouse
died from the cause related to the graft although some
mice died from senility. As another safety study, “spike
test” was performed to exclude the risk of residual
undifferentiated iPSCs in DAPs. In that test several
different numbers of undifferentiated iPSCs were spiked
into DAPs and Matrigel and injected to subcutaneous
space of NOG mice that were observed for 26 weeks
after injection. No tumor was observed in the group
of DAPs without iPSC. For efficacy study, the DAPs
were transplanted into striatum of 6-hydroxydopamine
(OHDA) lesioned nude rats (F344/NJcl-rnu/rnu) that
were observed for 20 weeks after transplantation. The
methamphetamine-induced rotational behavior test
showed improvement of the motor symptoms and the
histological analysis proved the graft survival of almost
all rats. The utility and the limitation of these non-clinical
studies will be discussed.

Funding Source: Japan Agency for Medical Research
and Development (AMED)
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AUTOLOGOUS HUMAN STROMAL VASCULAR
FRACTION INJECTION IN POST-BURN
HYPERTROPHIC SCAR; A DOUBLE-BLINDED
PLACEBO-CONTROLLED CLINICAL TRIAL

Mahshid Ghasemi Esfidvajani - Regenerative Medicine,
Royan Institute for Stem Cell Biology and Technology,
Tehran, Iran

Amir Bajouri - Royan Institute for Stem Cell Biology and
Technology, ACECR, Tehran, Iran

Aliasghar Salahi kajoor - /ran University of Medical
Sciences, Tehran, Iran

Nasrin Fallah - Royan Institute for Stem Cell Biology
and Technology, ACECR, Tehran, Iran

Noor Ahmad Latifi - Iran University of Medical Sciences,
Tehran, Iran

Mahshid Ghasemi - Royan Institute for Stem Cell
Biology and Technology, ACECR, Tehran, Iran
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Saeed Shafieyan - Royan Institute for Stem Cell Biology
and Technology, ACECR, Tehran, Iran

Ahad Alizadeh - Royan Institute for Stem Cell Biology
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Mohammad Javad Fatemi - /ran University of Medica
Sciences, Tehran, Iran

Post-burn hypertrophic scar (HTS) is a common
complication of burn injury which results from prolonged
infllammatory response, and leads to cosmetic,
functional, and psychological complications. Adipose-
derived stromal vascular fraction (SVF) contains
heterogenous cells with regenerative, anti-inflammatory
and anti-fibrotic properties. In this phase | randomized
placebo-controlled clinical trial, we aimed to evaluate
the safety and potential efficacy of intra-dermal injection
of autologous SVF in HTS. We enrolled 20 patients
who had HTS for more than 1 year with Vancouver scar
scale (VSS) of > 4. In each patient, two 6 cm2 scar sites
were randomly received 2 ml of SVF (1x106 cells/cm?2)
or normal saline. Patients were followed till 4 months
post-transplantation. Our primary endpoint was the
number and severity of adverse events. Our secondary
endpoints were alterations in VSS score, skin thickness
(dermal and epidermal layers) measured using high
resonance ultrasound, patient self-assessment of HTS
improvement based on visual analog scale (VAS), and
level of expression of FOX-p3 and TGF-f assessed
by immunohistochemical assay. Safety evaluations
showed no major and serious adverse events in treated
patients. The mean VSS scores of the treatment and
placebo sites before the injection were 8.031.2 and
7.3 31.6 which respectively decreased to 6.431.4 and
6.731.7 at 4 months following cell transplantation.
The mean VAS at 4 months after cell transplantation
in SVF and control groups was respectively 3.232.2
and 0.731.8 (P-value<0.05). The mean skin thickness
in SVF group decreased from 2.930.7 mm to 2.730.6
mm, while in control group was respectively 2.8 30.7
mm and 2.830.8 mm, before and 4 months after the
treatment (P-value<0.05). Significant increase in the
expression level of FOXP3 and TGF- was observed in
SVF group compared to placebo group, 4 months after
cell injection. In this study, we demonstrated safety and
tolerability of autologous SVF intra-dermal injection in
HTS. Besides, our study results indicated the potential
efficacy of SVF injection in HTS probably via the anti-
inflammatory and regenerative properties of SVF cells.
However, this needs to be confirmed performing further
investigations.

GERMLINE, EARLY EMBRYO AND
TOTIPOTENCY

W-2123

MODELING LINEAGE SPECIFICATION DURING
HUMAN PREIMPLANTATION DEVELOPMENT

Laurent David - University of Nantes, France

Dimitri Meistermann - University of Nantes, France
Arnaud Reignier - CHU Nantes, France

Julie Firmin - University of Nantes, France

Nikolai Slavov - Northeastern University, Boston, U.S.
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Tarjei Mikkelsen - 10x Genomics, San Francisco, U.S.
Stefan Semrau - University of Leiden, Leiden,
Netherlands

Thomas Freour - CHU Nantes, Nantes, France

Our aim is to decipher how cell fate decisions are
driven during preimplantation development in human.
To do so, we performed a bioinformatics analysis of
recent datasets complemented by our own data set.
Our dataset corresponds to embryos that have been
followed by time-lapse microscopy prior to analysis,
guaranteeing us perfect staging using the Gardner and
Schoolcraft grading system (2011). Notably, we have set
up an automated image analysis pipeline to stage human
embryos, allowing us to precisely discriminate embryos
from day 5 and day 6: B2 (early blastocysts just after
blastulation), B3 (just before zona pellucida thinning)
and B4 (late blastocyst, beginning of expansion).
This is of utmost importance as lineage specification
in human occurs between the B2 and the B4 stage
which is achieved within 24h. We generated a pseudo-
time model showing perfect correlation between the
pseudo-time and stage of the embryos. Moreover, we
have positional information of sequenced cells showing
proper separation of mural TE from the polar TE, PE and
EPI cells. Based on our model, we propose a hierarchy of
human lineage specification. Specifically, we identified a
transient cell state undergoing specification at the early
blastocyst stage (B2 to B3 stage), within a window of
only 12h. Our model accounts for the establishment of
the 3 cell types in human blastocysts: EPI, PE and TE.
The combination of our sample-based and gene-based
analysis yields multiple hypothesis: our model shows that
EPI is the first cell type established in human, followed
by TE. PE comes later, possibly from the differentiation
of EPI cells. We will refine our model and complement it
by tracking spatiotemporal expression of the identified
genes during human preimplantation development by
immunofluorescence and single cell proteomics.

W-2125

CHARACTERIZATION OF METASTABLE
UNDIFFERENTIATED CELL STATES WITHIN
THE MALE MOUSE GERMLINE

Robin Hobbs M. - Australian Regenerative Medicine
Institute, Monash University, Melbourne, Victoria,
Australia

Hue La - Monash University, Melbourne, Victoria,
Australia

Juho-Antti Makela - University of Turku, Turku, Finland
Ai-Leen Chan - Monash University, Melbourne, Victoria,
Australia

Fernando Rossello - Monash University, Melbourne,
Victoria, Australia

Christian Nefzger - Monash University, Melbourne,
Victoria, Australia

Julien Legrand - Monash University, Melbourne, Victoria,
Australia
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The role of stem cells in adult tissue maintenance is
widely appreciated and simple hierarchical models
of stem cell self-renewal and differentiation often
proposed. Stem cell activity in the male germline is
restricted to undifferentiated A-type spermatogonia
(Au Oliff) however only a fraction of this population act
as ‘8tém cells in undisturbed testis and Aun i hierarchy
remains contentious. Through newly — developed
compound reporter mice, we define molecular
signatures of self-renewing and differentiation-primed
adult Au diff fractions and dissect Aun it heterogeneity
by singPe cell RNA-Seq analysis. %e uncover an
unappreciated population within the self-renewing
A ... fraction marked by expression of embryonic

uPdlff. . R
patterning genes and the homeodomain transcription
factor PDX1. Importantly, we find that PDX1 marks a
population with potent stem cell capacity that is unique
to mature, homeostatic testis and demonstrate dynamic
interconversion between PDX1+ and PDX1- Aun i states
upon transplant and in vitro culture. We propose that

undife €an exist in a series of metastable states with
distinct functional potential and provide evidence that
stability of such states is dictated by niche-derived cues.

W-2127

NICHE ECM MEDIATES THE EXPRESSIONS
OF PLURIPOTENT TRANSCRIPTION FACTOR
OCT4 THROUGH IGF-IR ACTIVATION IN
MOUSE GERMLINE STEM CELLS

Yen-Hua Huang - Department of Biochemistry and
Molecular Cell Biology, College of Medicine, Taipei
Medical University, Taipei, Taiwan

Yung Che Kuo - Taipei Medical University, Taipei, Taiwan
Syue Wei Peng - Taipei Medical University, Taipei,
Taiwan

Stem cell niche is known to regulate stem cells self-
renew and differentiation. Our previous studies have
demonstrated that the niche hypoxia maintains the
Oct-4 level through HIF-2a-IGF-1R signal loop in mouse
germline stem cells. However, how the niche extracellular
matrix cooperates with hypoxia-derived signals in
stemness maintenance of stem cells still remains
largely unknown. In this work, we found that laminin
significantly increase the alkaline phosphatase (AP)
activity and the expressions of stemness-related gene
like Oct4, Nanog, and Sox2 in CD49f+AP+ germline stem
cells (GSCs). Meanwhile, the IGF-1 dose-dependently
increases the expressions of OCT4, and importantly,
the CD49f. Blockage of IGF-IR signaling either by
using IGF-IR shRNA or IGF-IR-Akt-mTOR signaling
inhibitors of PPP, LY294002, and Rapamycin not only
effectively suppressed the expressions of Oct4, but also
dramatically suppressed the CD49f expressions. CD49f
knockdown significantly suppressed the expression of
IGF-IR and Oct4. Further, double knockdown of IGF-IR

and CD49f synergistically suppressed the expressions of
Oct4 in mouse CD49f+AP+GSCs evidenced by western
blotting and immunocytochemical staining combined
with confocal image. Together with these results
demonstrated that laminin-CD49f-IGF-IR signaling
loop maintains the Oct4 expression in early AP+GSCs.
Findings in this study would provide insights into niche
extracellular matrix and endocrinology underlying the
early pluripotent germ line development.

TECHNOLOGIES FOR STEM CELL
RESEARCH

W-2129

IN SEARCH OF THE ELUSIVE TISSUE-
RESIDENT “MESENCHYMAL STEM CELL”:
USING MULTICOLOUR FLOW CYTOMETRY
TO FACILITATE CHARACTERISATION OF
MESENCHYMAL CELL POPULATIONS IN
HUMAN DISSOCIATED TISSUE

Anna E. S. Brooks- Maurice Wilkins Centre/School of
Biological Sciences, University of Auckland, Auckland,
New Zealand

Sarah Meidinger - Auckalnd Universitry, Auckland, New
Zealand

Jennifer Eom - University of Auckland, Auckland, New
Zealand

Vaughan Feisst - University of Auckland, Auckland, New
Zealand

Hilary Sheppard - University of Auckland, Auckland,
New Zealand

Eloise Williams - University of Auckland, Auckland, New
Zealand

Michelle Locke - University of Auckland, Auckland, New
Zealand

Rod Dunbar - Maurice Wilkins Centre, Auckland, New
Zealand

Mesenchymal stem/stromal cells (MSCs) are widely
reported to be multipotent precursors present in the
stromal fraction of many adult tissues. For this reason,
they have been the subject of intense investigation,
especially in the context of regenerative medicine.
However, their anatomical location, in vivo phenotype,
and functional properties are one of the most
controversial and confusing areas in stem cell biology.
For example the cell surface phenotype of human
“MSCs” is dramatically affected by cell culture conditions
so studies on freshly isolated mesenchymal cells are now
necessary to accurately correlate molecular phenotypes
with functional properties. In addition, evidence of
multi-lineage differentiation, and importantly, clinical
translation potential amongst these tissue cultured
“MSC” lines is weak, suggesting that populations
that might reasonably be termed MSCs are rarer than
previously appreciated. In an effort to discriminate
between mesenchymal cells with stem cell properties
and those that are more differentiated, we have been
using high dimensional multicolour flow cytometry (in
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combination with immunofluorescence microscopy)
to define the primary (uncultured) mesenchymal cell
populations present in several human tissues. Multicolour
flow cytometry is a powerful method to detect multiple
cell populations simultaneously in a complex sample,
such as digested human tissue. We have developed
and optimised a 17-colour flow cytometry panel (CD45,
CD34, CD31, CD144, CDl146, CD73, CD90, CD26, CD105,
HLADR, CD141, CD36, CD271, Podoplanin, FAP, CD117,
DAPI) and surveyed populations in human lymph
nodes, stromal vascular fraction (adipose tissue) and
dermis (skin). Flow cytometric characterisation has
indeed revealed striking heterogeneity for a number of
cell surface receptors suggesting there are likely to be
sub-populations with differing capacity to differentiate.
Subsequently, multicolour fluorescence-activated
cell sorting (FACS) can be used to isolate these sub-
populations to more precisely assess their functional
(differentiation) and molecular (single cell RNAseq)
characteristics. Knowledge from these studies will help
inform predictions of the potential impact of the various
types of “MSC” products being administered in current
clinical trials.

W-2131

GMP COMPLIANT EXPANSION OF
MESENCHYMAL STROMAL CELLS (MSC)
USING THE CLINIMACS PRODIGY® AND
XENO-FREE MSC-BREW GMP MEDIUM

Sebastian Knoebel - Miltenyi Biotec GmbH, Bergisch
Gladbach, Germany

Kathrin Godthardt - Miltenyi Biotec GmbH, Bergisch
Gladbach, Germany

Claudia Schreiner - Miltenyi Biotec GmbH, Bergisch
Gladbach, Germany

Christian Schmidt - Universitit Leipzig, Medizinische
Fakultat, Klinik und Poliklinik fir Orthopddie,
Unfallchirurgie und Plastische Chirurgie, Leipzig,
Germany

Ronny Schulz - Medizinische Fakultat, Klinik und
Poliklinik fir Orthopdadie, Unfallchirurgie und Plastische
Chirurgie, Leipzig, Germany

Andreas Bosio - Miltenyi Biotec GmbH, Bergisch
Gladbach, Germany

Human mesenchymal stem cells (MSCs) hold great
promise for clinical use and cell therapy applications.
To ensure highest quality and safety of the resulting
cellular products, MSCs have to be maintained under
standardized cultivation conditions and procedures.
To this, we have developed our xeno-free MSC-Brew
GMP medium following the recommendations of USP
<1043> on ancillary materials, thus enabling isolation
and expansion of MSCs from various tissue sources (e.g.
human bone marrow, adipose tissue and umbilical cord)
for clinical research use. To increase the level of process
standardization and product safety we developed a
procedure for cultivation of MSCs using the integrated
cell processing platform CliniMACS Prodigy®. MSCs
from human bone marrow samples were isolated
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via density gradient centrifugation and subsequent
adherence to plastic using automatic feeding and
harvesting procedures in a closed, single use tubing set
under adherent culture conditions. Subseguently, these
cells could be replated and expanded within the closed
system, illustrating the feasibility of an automated cell
production for clinical applications. Resulting cells
displayed an MSC specific phenotype as defined by
the ISCT consortium. Furthermore, MSCs revealed their
immunomodulatory potential as assessed by in vitro
assay and multi-color flow cytometric analysis.

W-2133

EFFICIENT STRATEGIES FOR SCALE-UP OF
PLURIPOTENT STEM CELLS

Alex Hannay - Thermo Fisher Scientific, Frederick, MD,

U.S.

Michael Akenhead - Thermo Fisher Scientific, Frederick,
MD, U.S.

Claudia Miranda - Universidade de Lisboa, Lisbon,
Portugal

Debra Johnson - Thermo Fisher Scientific, Frederick,
MD, U.S.

Maria Margarida Diogo - Universidade de Lisboa,
Lisbon, Portugal

Tiago Fernandes - Universidade de Lisboa, Lisbon,
Portugal

David Kuninger - Thermo Fisher Scientific, Frederick,
MD, U.S.

Culture systems for pluripotent stem cell (PSC)
expansion enable generation of a nearly unlimited
pool of cells for downstream differentiation, disease
modeling, drug discovery, and therapeutic applications.
While numerous feeder-free monolayer media systems
exist, the scale at which PSCs can be efficiently scaled
using this approach is limited without significant
increase in hands on time and effort, as well as increased
risk for contamination. Therefore, to fully realize the
potential of PSCs in downstream applications where
large numbers of cells are required, such as cell therapy
and high-throughput screening applications, alternative
expansion methodologies may be beneficial. Here we
present comparison of scale-up strategies for utilizing
adherent monolayer cell factories and spinner flask
systems for generation of greater than a billion PSCs
while maintaining pluripotency and normal karyotype
of PSCs. Critical parameters for culture optimization,
methods for downstream characterization of expanded
cell populations, and considerations for downstream
cryopreservation and differentiation are highlighted.
Through implementation of these strategies one can
successfully scale-up production of PSCs with minimal
hands on time, decreased reagent consumption, and
thus decreased cost to achieve greater than a billion
PSCs.
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W-2135

INTERPLAY OF PROTEIN SIGNATURES IN
SUBTYPES OF BREAST CANCER STEM/
PROGENITOR CELLS

Ayodele Alaiya - Stem Cell & Tissue Re-Engineering
Program, King Faisal Specialist Hospital and Research
Centre, (KFSH&RC), Riyadh, Saudi Arabia

Abdullah Alsuliman - King Faisal Specialist Hospital and
Research Centre, (KFSH&RC), Riyadh, Saudi Arabia
Zakia Shinwari - King Faisal Specialist Hospital and
Research Centre, (KFSH&RC), Riyadh, Saudi Arabia
Manogara Pulicat - King Faisal Specialist Hospital and
Research Centre, (KFSH&RC), Riyadh, Saudi Arabia
Amer Almzroua - King Faisal Specialist Hospital and
Research Centre, (KFSH&RC), Riyadh, Saudi Arabia
Khaled Al-Fageeh - King Faisal Specialist Hospital and
Research Centre, (KFSH&RC), Riyadh, Saudi Arabia
Hazem Ghebeh - King Faisal Specialist Hospital and
Research Centre, (KFSH&RC), Riyadh, Saudi Arabia

Many panels of surface markers including D44Msh/
CD24"°%  aldehyde dehydrogenase  (ALDHMIM)
are currently being used to enrich for cancer stem
cells (CSCs). However, these markers do not always
correlate with aggressiveness of all tumors. Breast
cancer is a heterogeneous disease and therefore we
hypothesized that alternative markers could be used
for the different subtypes of breast cancer. In this study
we aimed at identifying novel protein biomarkers that
are specific to triple negative breast cancer cells. Cells
from triple negative breast cancer cells (MDA-MB-23],
SUMI59PT, & BT-549) were Flow Cytometry-sorted
using combinations of CD44/24 surface markers. The
cells were sorted into three sub-populations including
cancer stem cell enriched (Stem), differentiated-like
enriched (differentiated) and bulk of cancer cells. The
phenotypic characteristics of these cell populations were
subsequently evaluated by Waters Synapt G2- label-
free quantitative Nano-liquid chromatography tandem
mass spectrometry expression analysis (LC-MS/MS).
An average of 1080 proteinshave been identified from
each of the different cell lines representing the breast
cancer subtypes. Over 270 proteins were significantly
differentially expressed between the different sub
populations of the analyzed cell lines and many of them
are membrane/stem cell-related proteins. A review
of some of these CSCS specific protein have shown
an overlap between a panel of 8 unique CSCs protein
with previously reported proteins characterized from
embryonic stem cell line (F9) thus indicating their
potential for the identification of novel triple negative
CSCs markers. We have identified unique proteins that
might be specific markers for identification of cancer
stem cells in the triple negative breast cancer cells.
Some of them have been implicated as putative stem
cell markers.

Funding Source: Research Centre Administration &
Office of Research Affairs, KFSH&RC
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COMBINED META-ANALYSIS OF PRE-CLINICAL
STEM CELL THERAPY STUDIES SHOWS
OVERLAPPING EFFECT MODIFIERS FOR
MULTIPLE DISEASES

Ana Antonic - Neuroscience, University of Monash,
Rosanna, Victoria, Australia

Peter-Paul Zwetsloot - University Medical Center
Utrecht, Utrecht, Netherlands

Hendrik Gremmels - University Medical Center Utrecht,
Utrecht, Netherlands

Christopher Sena - University of Edinburgh, Edinburgh,
UK.

Sanne Jansen of Lorkeers - University Medical Center
Utrecht, Utrecht, Netherlands

Joost Sluijter - University Medical Center Utrecht,
Utrecht, Netherlands

Steven Chamuleau - University Medical Center Utrecht,
Utrecht, Netherlands

David Howells - University of Tasmania, Hobart,
Australia

Stem cell therapy has been studied extensively in many
different research domains, but cellular replacement or
repair of damaged solid tissues such as brain, heart or
kidneys, is yet to be fully understood. Systematic review
and meta-analysis are widely used to aggregate data
and find important patterns of results within research
domains. In this study, we use these tools across research
areas to look for common biological denominators
affecting therapeutic effect size in preclinical stem
cell therapy studies for renal, neurological and cardiac
disease. We used datasets of five previously published
meta-analyses to study the impact of stem cell biology
and experimental design of chronic kidney disease, spinal
cord injury (SCI), stroke, and ischemic heart disease
(MD. To do this, we transformed all primary outcome
measures to ratios of means to permit direct comparison
across disease areas. Pre-specified variables of interest
were species, use of immunosuppression and the
characteristics of the cellular interventions themselves.
The five datasets from 506 publications yielded data
from 13,638 animals. Overall, stem cell transplantation
appear to improve outcome in all diseases models
with the highest effect seen in SCI, which is also the
largest dataset (effect size 27.3 %; 95%Cl 25.1-29.4%
319 comparisons in 5,736 animals). Most heterogeneity
between experiments was accounted for by facets
of stem cell biology. Cell type, and source seemed
to influence efficacy, with no clear trend for certain
cell types being superior across all disease models.
Biological plausibility was supported by the presence
of a dose-response relationship where increase in dose
resulted in higher effect size in all but cardiac stem cells
in Ml dataset. Immunosuppression showed a negative
influence in SCI and possible positive effects when
introduced genetically in Ml. All the studies seem to be
affected by similar decrease in effect size when using
larger animals compared to rodents. This has important
implications for the translation of cellular therapeutics
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to the clinic. In conclusion, all disease models in which
stem cell therapy is tested, seem affected by the same
phenomenon. This has important implications for the
studied therapy, but also for translational science and
animal models that we all use.

W-2139

METHODS FOR RAPID ESTABLISHMENT AND
SCALE UP OF IPSC

Amy N. Briggs - California State University San Marcos,
San Diego, CA, U.S.

Chad MacArthur - Thermo Fisher Scientific, Carlsbad,
CA, U.S.

Carl Dargitz - Thermo Fisher Scientific, Carlsbad, CA,
U.s.

Uma Lakshmipathy - Thermo Fisher Scientific, Carlsbad,
CA, U.S.

The development of reprogramming technologies
for the generation of induced pluripotent stem cells
(iPSCs) has catalyzed powerful possibilities in the
field of stem cell research and regenerative medicine.
Successful establishment of iPSCs consists of three
critical steps, including initial colony selection, early
clonal expansion, and subsequent scale up of cells
for use in further applications. The main challenges
encountered are identifying and selecting high quality
colonies, and manual passaging of early clones, both
of which require a high degree of technical expertise
and time commitment. Simplification and consistency
of this process is necessary for rapid generation and
expansion of iPSCs for use in downstream applications.
In this study we report the development of a cell
passaging reagent effective for establishment of early
iPSC clones. This reagent shows consistent performance
across different matrices, medias and user experience
levels. Cells harvested using this reagent show efficient
detachment with uniform clump size and consequently
show better attachment and faster growth rates when
reseeded for further culture. Additionally, very early
passage clones, that often need to be manually passaged
using mechanical methods, can be subjected to bulk
harvesting using this reagent without compromising
quality or survival. Unlike EDTA, a commonly used
passaging solution for iPSCs, this reagent can be used
to passage cells across a broader incubation time
window and for varying densities of cells. These features
collectively enable the use of this cell harvesting reagent
across the entire iPSC workflow from early iPSC clonal
establishment to scale up in cell factories. The ability
to successfully scale up early iPSC clones with minimal
manual manipulations streamlines the bioprocessing
workflow for both basic and translational research.

Funding Source: This project is funded by California
Institute for Regenerative Medicine and Thermo Fisher
Scientific.
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DEVELOPMENT OF NOVEL QUALITATIVE
AND QUANTITATIVE METHODS TO ASSESS
MATURATION STATUS OF CARDIOMYOCYTE
DERIVED FROM MOUSE PLURIPOTENT STEM
CELLS

Nawin Chanthra - Jich/ Medlical University, Shimotsuke-
shi, Japan

Yutaka Hanazono - Jichi Medical University,
Shimotsuke-shi, Japan

Hideki Uosaki - Jichi Medical Universty, Shimotuke-shi,
Japan

Recent progresses on cardiac differentiation from
pluripotent stem cells (PSCs) have fostered a foundation
for disease modeling and pharmaceutical application.
To this end, PSC-derived cardiomyocytes (PSC-CMs)
should be matured as adult cardiomyocytes rather than
embryonic or neonatal ones, and some hormones and
extracellular matrices (ECMs) were reported as possible
enhancer for cardiomyocyte maturation. Nonetheless,
guantitative assessments of cardiomyocyte maturity
were lacked and it is still unclear which factor is superior
and if any treatment can fully maturate PSC-CMs.
Therefore, we aimed to develop novel qualitative and
guantitative methods to assess the effects of hormones
and ECMs on cardiomyocyte maturation. For a
gualitative method, we generated a maturation reporter
ling, that is a PSC-line with the RFP gene knocked-in so
that it is fused to a sarcomere gene that is upregulated
postnatally. Unless the cells differentiate to mature
cardiomyocytes, no RFP can be detectable. After 2-3
weeks, weak RFP became visible in approximately 30%
of PSC-CMs. To test the effects of hormones and ECMs,
we first examined if reported hormones and ECMs could
enhance RFP expression of the maturation reporter
line. Approximately 50% of PSC-CMs were RFP positive
after treatment either with glucocorticoid and thyroid
hormones or with matrigel, and approximately 80%
of PSC-CMs were RFP positive with the combination
of both. In the latter condition, cells displayed more
developed and organized sarcomeres that were
visualized by RFP fused with a sarcomere gene. These
data suggest that hormones and ECMs can enhance
maturation of PSC-CMs. For a quantitative method,
we collected a reference transcriptome dataset from
embryos to adults with a cost-effective transcriptome
method using next generation sequencing. We can
compare transcriptome of PSC-CMs to that of in vivo
counterparts and quantitatively assess the maturation
status of PSC-CMs according to the similar approach
with microarray-based method as we demonstrated
in our previous paper (Uosaki, Cell Rep, 2015). We will
analyze and quantitate the maturation of PSC-CMs with
the treatment of hormones and ECMs using the novel
transcriptome method.

Funding Source: This study is sponsored by grants from
AMED, Novartis Pharma Research Grant, Japan Research
Promotion Society for Cardiovascular Diseases, Takeda
Science Foundation, and Uehara Memorial Foundation.
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W-2143

FUNCTIONAL INTACT ACTIVITY OF HUMAN
PLURIPOTENT STEM CELL-DERIVED
MESENCHYMAL STEM CELLS ON WOUND
HEALING AFTER CDY1 AND VISIBLE LIGHT
TREATMENT

Seung-Ju Cho - Division of Drug Safety Evaluation,
Osong Medical Innovation Foundation, Cheongju, Korea
Keun-Tae Kim - Sogang University, Seoul, Korea
Jong-Jin Choi - Konkuk University, Seoul, Korea
Hyuk-Jin Cha - Sogang University, Seoul, Korea
Young-Tae Chang - Pohang University of Science and
Technology, Pohang, Korea

Sung-Hwan Moon - Konkuk University, Seoul, Korea

Cell therapy with human mesenchymal stem cells
(hMSCs) is one of the promising cures to repair
damaged tissues in a variety of clinical applications. Due
to their wide variety of tissue sources and relatively easy
in vitro expansion, therapeutic application of hMSCs
has been actively evaluated worldwide. Recently, new
techniques have been established for deriving hMSCs
from human embryonic stem cells (hESCs). Unlike
hMSCs from adult tissues, hESC-derived MSCs not only
show high proliferative ability but also can be used for
producing unlimited numbers of hMSCs with consistent
characteristics. However, despite anumber of advantages
of hESC-derived MSCs, cell therapy based on hESCs
would not be free of the risk of teratoma formation,
which results from the residual undifferentiated hESCs.
Our previous studies have shown that pluripotent
stem cell (PSC) selective fluorescent probe, CDyl1, not
only selectively stains PSCs but also efficiently Kkills
PSCs through its photodynamic property. Herein, we
examined whether CDy1 (with visible light) treatment
would interfere with the functional characteristics of
hESC-derived MSCs. Treatment conditions of CDy1 and
visible light, which are able to inhibit teratoma formation,
did not affect the multi-differentiation potential and
wound healing activity of hESC-derived MSCs. Finally,
CDy1 and visible light treatment is new technique that is
teratoma-free stem cell therapy without affecting other
differentiated cells.

Funding Source: This work was supported by the National
Research Foundation of Korea (NRF) grant funded by
the Korea government (2016R1ID1A1A02937487).
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GENERATION OF STEM CELL SHEETS USING
PHOTOTHERMAL EFFECT

Youjeong Choi - Cell Therapy Center, Severance
Hospital, Seoul, Korea

June Seok Heo - Severance Hospital, Seoul, Korea
Minsu Han - Yousei University, Seoul, Korea
Eunkyoung Kim - Yosei University, Seoul, Korea
Seung Yong Song - Yonsei University College of
Mediicine, Seoul, Korea

Dae Hyun Lew - Yonsei University College of Medicine,
Seoul, Korea

Hyun Ok Kim - Severance Hospital, Yonsei University
College of Medicine, Seoul, Korea

Sheets of mesenchymal stem cells (MSCs) can be
efficiently generated by Near-infrared (NIR) light
photothermal effect of a conductive polymer surface.
The harvested ADMSCs exhibited high cell viability and
a normal karyotype. Furthermore, the ADMSCs were
positive for CD73, CD90, CD105 of MSC markers and
differentiated into osteoblasts, chondrocytes, adipocyte.
We analyzed secretory factors of sheet-type MSCs for
wound healing. The MSCs significantly produced many
growth factors including bFGF, TGF-B1, EGF, HGF, PDGF,
and VEGF useful for would healing. In animal study, the
ADMSC sheet treated group showed significantly higher
wound closure effect, compared with that of a control
and injection group. These results indicate that ADMSC
sheets could be applied to several diseases, especially in
wound healing.

W-2147

EXPANSION OF PLURIPOTENT HPSC IN
VARIOUS VITRONECTIN-BASED CULTURE
SYSTEMS

Sharon Daniliuc - R&D Department, Blological
Industries, kiryat bialik, Israel

Mira Genser-Nir - Bl, Kibutz Beit-Haemek, Israel
Yuliya-Yael Miropolski - Bl, Kibutz Beit-Haemek, Israel
Maria Sharovetsky - Bl, Kibutz Beit-Haemek, Israel
Marina Tevrovsky - Bl, Kibutz Bet-Haemek, Israel
Roni Hazan-Brill - Bl, Kibutz Beit-Haemek, Israel

Nyra Goldstein - B/, Kibutz Beit-Haemek, Israel

David Fiorentini - B/, Kibutz Beit-Haemek, Israel

Human embryonic stem cells (hESC) and induced
pluripotent stem cells (hiPSC), collectively referred
as human pluripotent stem cells (hPSC), are able to
differentiate into the three germ layers of the human
embryo, and are presumed to have the capacity for
self-renewal in vitro. Consequently, they possess great
potential for cell-based therapy and differentiation
studies. Culture conditions, including culture media and
matrix, have a substantial effect on pluripotency. The
most common feeder-free matrices are Matrigel and
recombinant proteins that support hPSC self-renewal
such as laminin isoforms and vitronectin. NutriStem®
V9 XF is a defined, xeno-free and serum-free medium
specially designed to support the growth and expansion
of hPSC wusing vitronectin matrix. The medium
contains low concentration of human proteins and
only the essential components required for long-term
maintenance of hPSC. The present study evaluates long
term expansion of hPSC using NutriStem® V9 XF on
Vitronectin ACF. Two Vitronectin-based culture systems
were tested: pre-coated plates as well as precoating-
free procedure by direct addition of the Vitronectin ACF
to the culture medium. Results show that NutriStem®
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V9 XF medium enables high proliferation rate in long-
term culture, while maintaining stable karyotype, high
pluripotency marker expression, and preservation of tri-
lineage differentiation potential of hPSC.

W-2149

BART-SEQ: COST-EFFECTIVE MASSIVELY
PARALLEL TARGETED SEQUENCING FOR
SINGLE CELL TRANSCRIPTOMICS

Micha Drukker - Helmholtz Center Munich, Neuherberg,
Germany

Fatma Uzbas - Helmholtz Center Munich, Neuherberg,
Germany

Florian Opperer - Helmholtz Center Munich,
Neuherberg, Germany

Steffen Sass - Helmholtz Center Munich, Neuherberg,
Germany

Can Sénmezer - European Molecular Biology
Laboratory, Heidelberg, Germany

Fabian Theis - Technical University of Munich, Munich,
Germany

Nikola Muller - Helmholtz Center Munich, Neuherberg,
Germany

The introduction of techniques for single cell
transcriptomics by next-generation seguencing
(NGS) has accelerated our understanding of stem cell
regulation. Majority of these techniques, however, suffer
from shallow coverage because they are unbiased
(global) and thus require numerous reads to cover the
gene repertoire. Targeted approaches can remove this
bottleneck by lowering the number of analyzed genes,
but current methods are not compatible with gene
expression measurements of single cells, and are costly
when applied to hundreds/thousands of samples. We
developed the first highly sensitive, quantitative, and
inexpensive barcoding technique for enriching selected
cohorts of transcripts from thousands of single cells,
and multiplexing them for conventional NGS. The novel
workflow, named Barcode Assembly foR Targeted
Sequencing (BART-Seq), is based on a simple method for
synthesizing virtually unlimited matrices of differentially
barcoded forward and reverse primer sets, which
generate sample-specific combinatorial amplicon labels.
Moreover, we developed tools for designing the primers
and barcodes, and decoding the barcoded NGS reads.
We demonstrated the technique by quantitative analysis
of pluripotency genes in bulk cell preparations and
thousands of single cells. The preliminary results revealed
potential effects of commonly used maintenance media
(MmTeSR, E8, and bFGF) on the state of pluripotency
and early differentiation. Specifically, the use of BART-
Seq indicated the influence of different media on the
multilineage differentiation capacity of pluripotent
stem cells, likely related to de novo methylation. Taken
together, BART-Seq will complement low-sensitivity
global single cell transcriptomics approaches for
discovering the mechanisms of stem cell regulation, by
cost-effective analysis of thousands of single cells across
the dynamic range of gene expression.
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Funding Source: Fatma Uzbas is funded by German
Academic Exchange Service (DAAD).
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ELECTROPHYSIOLOGICAL PHENOTYPE
CHARACTERIZATION OF HUMAN IPSC-
DERIVED DOPAMINERGIC NEURONAL
LINES BY MEANS OF HIGH-RESOLUTION
MICROELECTRODE ARRAYS

Michele Fiscella - ETH Zurich / MaxWell Biosystems
AG, Basel, Switzerland

Noelle Leary - ETH Zurich, Basel, Switzerland

Silvia Ronchi - ETH Zurich, Basel, Switzerland
Andreas Hierlemann - ETH Zurich, Basel, Switzerland

High-resolution-microelectrode-array (MEA) technology
enables to study neuronal dynamics at different scales,
ranging from axonal physiology to network connectivity
(Mdller et. al, Lab on a Chip, 2015). We have used this
MEA technology to characterize and compare the
electrical phenotypes of commercially available human
dopaminergic neurons (iCell DopaNeurons, MyCell
DopaNeurons AS53T a-synuclein, Cellular Dynamics
International, Madison, WI, US). Furthermore, we have
studied the effect of human astrocytes (iCell Astrocytes,
Cellular Dynamics International, Madison, WI, US) on
neural culture development. Astrocyte/neuron co-
cultures showed higher signal amplitudes and higher
firing rates than neural cultures without astrocytes.
Adding astrocytes to neural cultures changed the
whole culture morphology by promoting cell clustering.
Interestingly, astrocyte/neuron co-cultures showed
a lower sample-to-sample variability across multiple
MEA recordings compared to neural cultures without
astrocytes. We compared action potential propagation
velocities along axons between dopaminergic A53T
a-synuclein neurons and the wild-type isogenic control
cell line. We found that in both, wild-type and disease
model neurons, axonal action potential propagation
velocities were lower than in rat primary cortical neurons.
Furthermore, we found different axonal action potential
velocity development profiles of A53T a-synuclein
dopaminergic neurons and the wild-type counterpart.
Finally, we were able to precisely evoke action potentials
in individual single human neurons by subcellular-
resolution electrical stimulation. High-resolution MEA
systems enable to access novel electrophysiological
parameters of iPSC-derived neurons, which can be
potentially used as biomarkers for phenotype screening
and drug testing.

Funding Source: EU, ERC Advanced Grant
“neuroXscales” contract number 694829; EU, ERC-
PoC “MwHresEP” contract number 755383; CH, Project
CTI-No. 25933.2 PFLS-LS “Multi-well electrophysiology
platform for high-throughput cell-based assays.”
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DEVELOPMENT OF GESICLES PLATFORM FOR
GENE AND CELL THERAPY

Bruno Gaillet - Chemical engineering, Universite Laval,
Quebec, PQ, Canada

Mathias Mangion - Universite Laval, Quebec, PQ,
Canada

Alexandre Audy - Universite Laval, Quebec, PQ, Canada
Igor Slivac - Universite Laval, Quebec, PQ, Canada
Jacques-P Tremblay - Universite Laval, Quebec, PQ,
Canada

Rénald Gilbert - National Research Council Canada,
Montreal, PQ, Canada

Gesicles are small cellular vesicles containing, across their
membrane, the envelope glycoprotein of the vesicular
stomatitis virus (VSV-G). In presence of polybrene,
gesicles were able to deliver plasmids in several animal
cells.Unfortunately, theirmanufacturing, characterization
and use for nucleic acid delivery are still poorly
documented. We propose here to develop the gesicle
platform. First, HEK293 cell line was used for the first
time to produce gesicles by means of polyethylenimine
(PEl)-mediated transient transfection. This method is
efficient and cost effective for transient gene expression.
A simple protocol for gesicles purification has also been
successfully designed using combination of iodixanol
density gradient and dialysis. Interestingly, transmission
electron microscopy of purified preparations revealed
spherical particles containing VSV-G with membrane
mimicking enveloped viruses. Dynamic light scattering
analysis reported that gesicles have a mean size of
140 nm in a PBS solution. Gesicle proteomic analysis
identified 877 human proteins originating from the
producer cells. These proteins are mainly represented by
enzymes (52%), cytoskeleton (19%), receptors (15%) and
ribosomes (12%). Then, parameters involved in the DNA-
Gesicles delivery such as component concentrations,
incubation time, assembling order were studied to
obtain optimal transfection efficiency. Transfections
experiments delivered plasmids in 70% of HEK293
cells, 55% of Hela cells and 22% of hard-to-transfect
human myoblasts without cytotoxicity. For the first time,
gesicles were used for delivery of a large plasmid (18-
kb) with 42% of efficiency and for gene silencing (up
to 60%) with siRNA. Finally, freezing/thawing cycles
and storage at +4 °C, -20 °C and -80 °C did not reduce
gesicles’ ability to transfer plasmid DNA. In conclusion,
gesicles represent attractive bioactive agents with
great potential to improve the research field of nucleic
acid trafficking which could be useful for cell and gene
therapies.

W-2155

TOWARDS DEVELOPING A GLOBAL
PLURIPOTENT CELL LINE TO SERVE ALL
HUMANKIND

Jeff Harding - Lunenfeld Tanenbaum Research Institute,
Toronto, ON, Canada

Kristina Vintersten - Lunenfeld Tanenbaum Research
Institute, Toronto, ON, Canada

Huijuan Yang - Lunenfeld Tanenbaum Research
Institute, Toronto, ON, Canada

Chengjin Li - Lunenfeld Tanenbaum Research Institute,
Toronto, ON, Canada

Qin Liang - Lunenfeld Tanenbaum Research Institute,
Toronto, ON, Canada

Claudio Monetti - panCella, Toronto, ON, Canada
Stephen Lye - Lunenfeld Tanenbaum Research Institute,
Toronto, ON, Canada

Andras Nagy - Lunenfeld Tanenbaum Research
Institute, Toronto, ON, Canada

Thereis enormous potentialinregenerative cell therapies,
but creating cell lines for each patient will be unrealistic
given the costs, risks, and regulatory requirements. The
most efficient solution will be to source cells from HLA-
mismatched (allogenic) donors, but the challenge is
that they will be immune rejected. Immunosuppressive
drugs reduce this risk, but they are often life-long, do
not always work, and increase the risk of life-threatening
infections and cancer. Here, we show that the expression
of eight local-acting, immunomodulatory transgenes
introduced into embryonic stem (ES) cells is sufficient
to protect cell derivatives against rejection in allogenic,
immune-competent recipients. Allografts survive long-
term, in different MHC-mismatched recipients, and
without immunosuppressive drugs. Recipients of these
engineered cells do not have suppressed systemic
immunity and can simultaneously reject non-edited
allografts. The immunomodulatory genes used here
have roles in the regulation of immune suppression,
cancer immune escape, fetal tolerance, and the spread
of infectious cancers in the Tasmanian devil and canines.
The use of many transgenes that target both innate and
adaptive immune pathways was rationalized based on
the complexity of allograft rejection, which involves
many cross-regulated immune cell types. These genes
can modulate antigen presentation and the initiation of
adaptive immunity, as well as the cytotoxic leukocytes
that destroy allogenic cells. The solution described
here satisfies the needs of an off-the-shelf approach to
cell therapy, where one tested cell line could be used
in genetically-unrelated recipients. It does not require
suppressive drugs, recipient-specific cell lines, secondary
suppressive cells, or bone marrow transplantation. Yet
given the risks that come from evading the immune
system, realizing these benefits is only possible if the
cells also contain a FailSafe system (Monetti abstract)
that eliminates the possibility of tumor formation. We are
now translating our proof-of-principle from the mouse
into human cells, as well as testing in-vivo applications
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that leverage these cell’s properties (Payne abstract).
Ultimately, the approach here could promote the wide-
scale implementation of regenerative cell therapies into
the clinic.

Funding Source: This work has been supported by grants
from CIHR foundation scheme, Canadian Research Chair,
Medicine by Design (University of Toronto), and the
Ontario Institute for Regenerative Medicine (University
of Toronto).

W-2157

A PROTOCOL RESULTING IN A CLINICALLY
COMPLIANT GMP HUMAN EMBRYONIC STEM
CELL LINE DERIVED UNDER XENO-FREE AND
DEFINED CONDITIONS IN A GMP FACILITY

Mona Hedenskog - CLINTEC, Karolinska Institute,
Stockholm, Sweden

Liselotte Antonsson - CLINTEC, Karolinska Institute,
Stockholm, Sweden

Alvaro Plaza Reyes - CLINTEC, Karolinska Institute,
Stockholm, Sweden

Sandra Petrus-Reurer - CLINTEC, Karolinska Institute,
Stockholm, Sweden

Sara Padrell Sanchez - CLINTEC. Karolinska Institute,
Stockholm, Sweden

Outi Hovatta - CLINTEC, Karolinska Institute,
Stockholm, Sweden

Fredrik Lanner - CLINTEC, Karolinska Institute,
Stockholm, Sweden

Human embryonic stem cells (hESCs), are a promising
cell source for therapies in regenerative medicine since
they can differentiate in vitro to many different cell types.
Consequently cell transplantation has a great potential
as treatment for many diseases. Crucial for clinical
translation is high-quality hESC derived under GMP
conditions. We now present our protocol for generating
new clinically compliant GMP hESC lines derived
under defined and xeno-free GMP conditions. We have
previously published xeno-free and defined protocols for
derivation and culture but several of the components did
not hold GMP standards when analyzed in detail. All the
components in the original protocol are now reevaluated
and this resulted in a new media formulation and a GMP
compatible laminin 521 culture matrix. All reagents
have also been functionally tested and the protocol
showed good derivation efficiency. The derivations are
done using frozen surplus human embryos, donated
with informed consent and with ethical approval from
the Regional Ethics Board in Stockholm. We are now
working with the first lines at Vecura, a GMP facility
within Karolinska University hospital, and our facility will
produce cell lines and provide clinical grade GMP hESCs
for experimental research and for clinical applications in
regenerative medicine.
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W-2159

SMALL HYPOXIA-PRIMED MESENCHYMAL
STEM CELLS ATTENUATE GRAFT-VERSUS-
HOST DISEASE

Jinbeom Heo - Biomedical Science, University of Ulsan
College of Medlicine, Seoul, Korea

Sujin Kim - University of Ulsan College of Medicine,
Seoul, Korea

Dong-Myung Shin - University of Ulsan College of
Medicine, Seoul, Korea

Mesenchymal stem cells (MSCs) are of particular interest
for the treatment of immune-related diseases due
to their immunosuppressive capacity. Here, we show
that Small MSCs primed with Hypoxia and Calcium
ions (SHC-MSCs) exhibit enhanced stemness and
immunomodulatory functions for treating allogeneic
conflicts. Compared with naive cultured human
umbilical cord blood-derived MSCs, SHC-MSCs were
resistant to passage-dependent senescence mediated
via the monocyte chemoattractant protein-1 and p53/
p21 cascade and secreted large amounts of pro-
angiogenic and immunomodulatory factors, resulting in
suppression of T-cell proliferation. Genome-wide DNA
methylome and transcriptome analyses indicated that
genes related to immune modulation, cell adhesion, and
the cell cycle were up-regulated in SHC-MSCs. MSCs
overexpressing polo-like kinase-1 (PLK1), zinc-finger
protein-143, dehydrogenase/reductase-3, and friend-of-
GATA2 exhibited enhanced self-renewal, migratory, pro-
angiogenic, anti-inflammatory, and T-cell suppression
capacities, indicating that these proteins play a key role
in the beneficial effects of SHC-MSCs. Administration of
SHC-MSCs or PLKl-overexpressing MSCs significantly
ameliorated symptoms of graft-versus-host disease
(GVHD) in a humanized mouse model, resulting in
significantly improved survival, less weight loss, and
reduced histopathologic injuries in GVHD target organs
compared with naive MSC-infused mice. Collectively, our
findings suggest that SHC-MSCs can improve the clinical
treatment of allogeneic conflicts, including GVHD.

W-2161

SPATIO-TEMPORAL CONTROL OF GENOME
EDITING IN CELLS AND ANIMALS

Himjyot Jaiswal - Stemcell Engineering Department,
NNRCO, Oxford, U.K.

Anders Lundin - Astrazeneca, Gothenburg, Sweden
Roberto Nitsch - Astrazeneca, Gothenburg, Sweden
Mikael Bjursell - Astrazeneca, Gothenburg, Sweden
Jenna Bradley - Astrazeneca, Cambridge, U.K.
Michelle Porritt - Astrazeneca, Gothenburg, Sweden
Frank Seeliger - Astrazeneca, Gothenburg, Sweden
Ryan Hicks - Astrazeneca, Gothenburg, Sweden
Lorenz Mayr - Astrazeneca, Gotenburg, Sweden
Xiufeng Xu - Karolinska Institute, Stockholm, Sweden
Mohammad Bohlooly - Astrazeneca, Gothenburg,
Sweden

Marcello Maresca - Astrazeneca, Gothenburg, Sweden
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CRISPR-Cas9-based genome editing has accelerated
the pace of the drug discovery process from generation
of disease models to identification and validation

of drug targets. However, there is a need for a rapid
system for temporal and spatial interrogation of
mammalian genome readily applicable to different
cellular and animal models, particularly in the early
drug development cascade. Here we describe the
ObLiGaRe Dox Inducible Cas9 (ODIn-Cas9) a cross-
species homology independent strategy to insert an
all in one, tight, inducible Cas9 construct in the safe
harbor loci of the murine and human genome. This
approach allows efficient gene targeting in human

and mouse cell lines with temporal control of gene
manipulation in mammalian cell lines in vitro and

in adult mice in vivo. We also observed previously
underscribed toxicity of Cas9 overexpression in mouse
embryo and in iPSC. Together our data suggest that
the ODIN-Cas9 system is very tight and useful for rapid
generation of mouse models and to study the Cas9
overexpression in vivo.

PLURIPOTENCY

W-2163

GRID CULTURE OF HPSCS FOR MASS
PRODUCTION

Chang-Min Lee - Chosun University, Gwangju, Korea
Dohoon Kim - Tufts University, Boston, MA, U.S.
Myung-Sun Kim - Chonnam National University,
Gwangju, Korea

Min-cheol Kim - Chonnam National University, Gwangju,
Korea

Human Pluripotent Stem Cells (hPSCs) can be
propagated and expanded in vitro indefinitely, and
provide a potentially inexhaustible source of stem cells
for human therapy. Various cell types derived from
hPSCs would provide robust cellular platforms for
disease modeling, drug screening, and toxicological
testing. The key issue for their future clinical and
pharmacological applications is the generation of large
numbers of clinical-grade hPSCs through in vitro cell
culture. Many efforts to produce large numbers of hPSCs
for cell therapy and drug development have developed
but the current culture methods are not satisfying all
requirements for simple, robust, cost-efficient and safe
production of hPSCs. Each hPSC colonies also show
very heterogeneous growth speed since they have
different colony aggregation by each cell viability on
the broad surface of dish. therefore, who culture hPSCs
are difficult to decide the subculture time. To overcome
these above fundamental limitations, we deploy grid
culture system. these square grids are printed with
3D printer and each grid has various size such as 300,
500, 1000, and 2000 micrometer. these are also coated
by matrigel. when single hPSC seeded onto each grid
about 2000 cells and they are formed colonies in the
grid. the colony formation is depended on the seeding
cell number and the grid size. Among the three kinds

of grids, 1000 is best for showing rapid growth speed
and there are filled hPSC colonies over 90% of the grids
at the same time. An optimal size for hPSC culture is
1000. In addition, hPSCs culture in the grids with 1000
results most likely in the increase of beginning ratio of
cell attachment, cell viability, and pluripotency gene
expression such as Oct4, Nanog, and tral-60. They can
be differentiated into various cell types in vitro and in
Vvivo. Here, we demonstrate a direct correlation between
colony formation and grid size. Our study will fulfill all
requirements such as simple, robust, cost-efficient and
safe production of hPSCs by taking advantage of grid
culture in automated GMP facility.

Funding Source: This research was supported by
Basic Science Research Program through the National
Research Foundation of Korea(NRF) funded by the
Ministry of Science and ICT (NRF-2017R1A2B4009203).

W-2165

BIOLOGICAL CHARACTERIZATION OF HUMAN
ADIPOSE TISSUE-DERIVED PERICYTES

AND REPROGRAMMING INTO INDUCED
PLURIPOTENT STEM CELLS

Toka A. Ahmed - Center of Excellence for Stem Cells
and Regenerative Medicine, Zewail City for Science and
Technology, Cairo, Egypt

Wafaa Shousha - Helwan University, Cairo, Egypt

Sara Alamery - Helwan University, Cairo, Egypt

Ihab Mohamed - Ain shamas University, Cairo, Egypt
Nagwa El badri - Zewail City of Science and Technology,
Giza, Egypt

Pericytes are multipotent stem cells that play an
important role in the development and maintenance of
vascular integrity. Pericytes reside in the vascular tissue
walls, and have been isolated from different vascular
tissues as the brain, kidneys, retina, and ears. In this
study, we aim to isolate pericytes from human adipose
tissue, and investigate their biological characteristics as
a novel source of multipotent stem cells for regenerative
medicine. Pericytes were isolated from human adipose
tissue and characterization by flow cytometry,
immunofluorescence staining and conventional PCR.
Isolated cells showed positive expression of the
pericyte-markers, a smooth muscle actin (a-SMA) and
desmin, mesenchymal stem cell markers CD73 and
CD105, while lacked the expression of hematopoietic
stem cells markers CD45, HLADR, CD1lb and CD45.
Upon stimulation with the appropriate differentiation
factors, pericytes showed adipogenic, osteogenic,
myogenic, and vascular differentiation, confirming their
multipotent potential. Scanning electron microscopy and
transmission electron microscopy confirmed that the
ultrastructure of adipose-derived pericytes was similar
to other tissue-pericytes, including prominent eccentric
nucleus, cytoplasmic processes and composite caveolae.
Pericytes reprograming into induced pluripotent stem
cells (iPSCs) was carried out by transfection with
bacterial plasmids 27077 (pCXLE-hOCT3/4-shp53-F),
27078 (pCXLE-hSK), and 27080 (pCXLE-hUL) via
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electroporation. Colonies of iPSCs were observed after
24 hours of transfection. Reprogrammed cells showed
positive expression for embryonic stem cell markers
SSEA-4, Oct-4 and Nanog, and positive expression for
nuclear beta catenin at day 5 indicating early stage
reprogramming. Our study showed that adipose tissue
represents an available source for multipotent pericytes.
iPSCs successfully reprogrammed from pericytes
may provide a readily accessible source of cells for
regenerative medicine.

Funding Source: The Science and Technology
Development Fund (STDF) project #5300, and the
Academy of Scientific research and Technology (ASRT),
Ministry of Scientific Research; Egypt.

W-2167

ESTABLISHING THE MECHANISM BY WHICH
OCT4 IS BOTH REQUIRED FOR, AND
ANTAGONISTIC TO, NAIVE PLURIPOTENCY IN
MOUSE EMBRYONIC STEM CELLS.

Lawrence E. Bates - Cambridge Stem Cell Institute,
University of Cambridge, Cambridge, U.K.

Mariana Alves - EMBL Heidelberg, Heidelberg, Germany
Jose Silva - University of Cambridge, Cambridge, U.K.

All cells of the mammalian embryo originate from a
small group of pluripotent stem cells found in the late
blastocyst which possess the capacity to form all somatic
and germ lineages. This state of naive pluripotency is
therefore crucial in developmental biology. Oct4 is a
core transcriptional regulator of the pluripotent state;
it is essential for the establishment and maintenance of
pluripotency in vivo and in vitro. Either overexpression
or loss of Oct4 results in destabilization of the naive
pluripotent state and drives cells to differentiate. Recent
reports have shown that cells with a lower than wild-
type level of Oct4 have a more robust pluripotency
transcription network and resist differentiation. This
leads to an interesting dichotomy: how is it that Oct4
is required in pluripotency while a low level is optimal
for maintaining a strong pluripotency network? Here
we utilize a novel rapidly-degradable Oct4 transgene to
investigate the requirement for Oct4 for the expression
of pluripotency associated genes, explaining the
requirement for this unique gene. We also demonstrate
that Oct4 negatively affects the binding of other
pluripotency factors to the genome. This establishes
a negative feedback loop in the naive pluripotency
transcription network. Not only does this work provide
new insights into the role of Oct4 in the naive state, it
also suggests a mechanism through which pluripotent
cells may remain competent to exit pluripotency and
differentiate.

Funding Source: L.E.B. is the recipient of a MRC PhD
studentship and J.C.R.S. of a Wellcome Trust Senior
Research Fellowship (WT101861).
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W-2169

COPS2 ANTAGONIZES OCT4 TO ACCELERATE
THE G2/M TRANSITION OF MOUSE
EMBRYONIC STEM CELLS

Lingyi Chen - Department of Genetics and Cell Biology,
College of Life Sciences, Nankai University, Tianjin,
China

Peng Li - Nankai University, Tianjin, China

Nan Ding - Nankai University, Tianjin, China

Weiyu Zhang - Nankai University, Tianjin, China

Proper regulation of the cell cycle is essential to
safeguard the genomic integrity of embryonic stem
cells (ESCs), while maintaining the fast proliferation
rate. The pluripotency factor Oct4 has been shown to
inhibit Cdkl activation, thus preventing mitotic entry
and facilitating the maintenance of genomic integrity.
Yet, how ESCs enter mitosis in the presence of Oct4
remains unclear. We previously reported that Cops2
promotes the progression through the G2/M phase of
ESCs. In this study, through co-immunoprecipitation
and mass spectrum analysis, we found that Cops2
interacts with Oct4 and Cdkl. We further demonstrated
that Cops2 stimulates the activity of Cdkl1/Cyclin B only
when Oct4 is present. Consistently, Cops2 promotes
the G2/M transition only in the presence of Oct4 in Hela
cells. Mechanistically, Cops2 attenuates the interaction
between Oct4 and Cdkl, by sequestering Oct4 and
by forming a Cops2/Cdkl complex, thus blocking the
inhibitory effect of Oct4 on Cdkl activation.

W-2171

POST-TRANSLATIONAL REGULATION OF
KLF4 MODULATES EXIT FROM NAIVE
PLURIPOTENCY

Navroop K. Dhaliwal - Cells and Systems Biology,
University of Toronto, Brampton, ON, Canada
Jennifer Mitchell - University of Toronto, Toronto, ON,
Canada

Pluripotency is regulated by an interconnected network
of transcription factors including OCT4, SOX2, KLF4
and NANOG. Although differentiation of embryonic
stem (ES) cells to specific cell types occurs over several
days, during which Sox2 and Oct4 expression are
maintained, disruption of KLF4 and NANOG function
occurs within 24hr and is critical for pluripotency exit.
We identified distal regulatory regions that regulate Klif4
transcription, as homozygous deletion caused a 95%
decrease in Klf4 transcript; however, surprisingly only
a 50% decreased in protein was observed suggesting
KLF4 protein is highly stable in ES cells. Determination
of protein half-life revealed KLF4 has a half-life >12hr
in ES cells. KLF4 stability is disrupted within 24hr of
differentiation, evidenced by a shift to a half-life of <2hr.
Next we investigated the effects of individual signalling
pathways on KLF4 stability and observed that removing
MEK pathway inhibition or LIF/STAT3 activation had
the greatest effect on KLF4 destabilization. MEK-ERK
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activation causes KLF4 phosphorylation at S132 which
we show leads to KLF4 nuclear export. We observed that
constitutively nuclear KLF4 S132A mutant retains stability
after differentiation and conversely a constitutively
cytoplasmic KLF4 NLS (nuclear localization) mutant
is unstable in undifferentiated conditions. As nuclear
residence caused KLF4 stabilization we hypothesized
that DNA binding and interaction with transcriptional
complexes was important for KLF4 stabilization; in
supportofthisa KLF4 ZNF mutant whichis unable to bind
DNA is unstable. Next we investigated the role of protein-
protein interactions in stabilizing KLF4 and determined
that STAT3 phosphorylation causes interaction with
nuclear KLF4 and increased KLF4 stability. Conversely,
SOX2 knockdown, due to enhancer deletion, caused
reduced KLF4 stability. Mutations that increased KLF4
stability blocked differentiation of ES cells and caused
the sustained expression of pluripotency factors in the
absence of LIF/2i. These data indicate KLF4 function
is modulated by post-translational mechanisms rather
than transcriptional mechanisms during pluripotency
maintenance and disruption to KLF4 stability is critical
for differentiation.

W-2173

MODELLING AN L-PROLINE-ACTIVATED
MTOR AND MAPK REGULATORY NETWORK IN
MOUSE EMBRYONIC STEM CELLS

Hannah Glover - Bosch Institute, Discipline of
Physiology, School of Medical Sciences, The University
of Sydney, Camperdown, New South Wales, Australia
Holly Holliday - University of Sydney, Camperdown,
New South Wales, Australia

Michael Morris - University of Sydney, Camperdown,
New South Wales, Australia

Mouse embryonic stem cells (ESCs) derived from the
developing mouse blastocyst can be differentiated
in vitro to early primitive ectoderm-like (EPL) cells in
the presence of exogenously added L-Proline. This
amino acid has been demonstrated to have novel
growth factor-like properties throughout development
- from promoting blastocyst development to driving
neurogenesis. We show that EPL cells express genes
comparable to the in vivo primitive ectoderm and primed
epiblast stem cells (EpiSCs). EPL cells downregulate the
ESC marker Rex1 and upregulate FGF5 9.1+/-32.0 fold
(SEM, P<0.01, n=9) and Dnmt3b 2.4+/-31.2 fold (SEM,
P<0.0001, n=8). Further differentiation with L-proline
induced gene expression consistent with neurectoderm
differentiation. As ES cells differentiated to EPL cells,
the cells underwent a morphological change, increased
growth rate at 48 h by 1.9+/-30.14 fold (SEM, P<O0.5,
n=4), and reduced apoptosis at 48 h by 26.1+/-31%
(SEM, P<0.05, n=3) as measured by Annexin V assays.
BrdU incorporation assays showed that the proliferation
rate did not change between ES and EPL cells. L-Proline
acutely activated the MAPK, mTOR and PI3K pathways,
and these pathways were constitutively active during
differentiation to EPL cells. Inhibition of PI3K, mTORCI
complex, P70S6 Kinase, MEK1 and FGFR often showed

transient reduction in phosphorylation of downstream
kinases, such as RPS6 and ERKI1/2. Combinations of
inhibitors was required to maintain long-term reduction
in RPS6 and ERKI1/2 phosphorylation, indicating
substantial cross talk within these pathways. When
inhibitors were added individually alongside L-Proline to
ES cells, they reduced the efficiency of differentiation,
but the cells maintained some characteristics of an
EPL-cell population. Combinations of inhibitors which
suppress MTOR and MAPK signalling were able to block
differentiation to EPL cells. The contribution of individual
pathways can be mathematically modelled to assess
pathway interactions and downstream functions such
as differentiation, morphology, growth, proliferation and
apoptosis. L-proline acts through mTOR and MAPK to
drive differentiation of ESCs to pluripotent EPL cells.
Understanding this mechanism would provide insight
into pluripotency regulation and the role for amino acids
in development

W-2175

A FEEDER-INDEPENDENT CULTURE SYSTEM
TO CONVERT AND MAINTAIN HUMAN
PLURIPOTENT STEM CELLS IN A NAIVE-LIKE
STATE

Arwen L. Hunter - STEMCELL Technologies Inc,
Vancouver, BC, Canada

Kimberly Snyder - STEMCELL Technologies Inc,
Vancouver, BC, Canada

Terry Thomas - STEMCELL Technologies Inc, Vancouver,
BC, Canada

Allen Eaves - STEMCELL Technologies Inc, Vancouver,
BC, Canada

Sharon Louis - STEMCELL Technologies Inc, Vancouver,
BC, Canada

Vivian Lee - STEMCELL Technologies Inc, Vancouver,
BC, Canada

Human pluripotent stem cells (hPSCs) within the
developing embryo progress through a spectrum of
pluripotent states as they transition from naive to a more
lineage-restricted, primed state. Capturing these states
in vitro requires specialized culture media and protocols.
To date, conditions that maintain hPSCs in naive-like
states have depended on the use of feeder cells for robust
long-term expansion. RSeT™ Feeder-Free (RSeT™-FF) is
a defined medium that supports the reversion of primed
hPSCs to a naive-like state and supports their long-term
feeder-independent maintenance. To revert primed
hPSCs cultured in mTeSR™ or TeSR™-E8™, colonies
were seeded as small clumps on Corning Matrigel®
coated plates. After 24 hours, the medium was changed
to RSeT™-FF supplemented with 0.2% Matrigel® and
hPSCs were cultured for 5 days with medium changes
every other day. hPSCs maintained in RSeT™-FF + 0.2%
Matrigel were dissociated to single cells and re-seeded
at a density of 2.1 x 104 cells/cm2 on Matrigel®-coated
plates every 4-6 days. Colony morphology and cell
expansion was assessed at each passage (P). Transition
to a naive-like colony morphology was observed in

%w S



POSTER ABSTRACTS

cultures as early as P1, with colonies possessing a highly
homogeneous naive-like morphology with >90% of
colonies displaying a domed morphology, and extremely
low levels of background differentiation (n=5 hPSC
lines). On average, hPSCs cultured in RSeT™-FF expand
by 3.0 3 0.9-fold per passage (n=4); comparable to
hPSCs cultured in RSeT™ Medium on feeders. Cells from
naive-like colonies (>P5) expressed markers associated
with undifferentiated hPSC such as OCT4, SSEA4, TRA-
1-60 and ALP. Importantly, as in RSeT™ Medium on
feeders, naive-like hPSCs cultured in RSeT™-FF Medium
showed upregulation of genes commonly enriched in
the naive-state (KLF2, KLF4, KLF17, TFCP2L1, STELLA,
and DNMT3L1) compared to mTeSR™1-cultured primed
hPSCs. Additionally, naive-like hPSCs maintained in
RSeT™-FF Medium are capable of direct differentiation
to all somatic lineages using the STEMdIff™ Definitive
Endoderm, Mesoderm Induction, and SMADi Neural
Induction Kits. In summary, we have developed RSeT™-
FF, a defined medium that promotes robust conversion
of primed hPSCs to a naive-like state and the continuous
maintenance of these cells in a feeder-independent
culture system.

PLURIPOTENT STEM CELL
DIFFERENTIATION

W-3001

SINGLE CELL PROTEIN EXPRESSION MAP OF
DEVELOPMENTAL REGULATORS DURING EXIT
FROM THE HUMAN PLURIPOTENT STATE

Sam Kimmey - Developmental Biology, Stanford School
of Medicine, Stanford, CA, U.S.

Luciene Borges - Stanford School of Medicine,

Stanford, CA, U.S.

Kausalia Vijayaragavan - Stanford School of Medicine,
Stanford, CA, U.S.

Sean Bendall - Stanford School of Mediicine, Stanford,
CA, U.S.

A pluripotent stem cell (PSC) maintains its identity
by the stable expression of a suite of transcription
regulators, which synergistically maintain a gene
expression program ready for differentiation. This is
not a binary function. Instead, the absolute and relative
abundance of such regulators (e.g. OCT4, SOX2,
NANOG, etc.) are modulated in response to extrinsic
differentiation signals, ultimately yielding changes in
other key regulators who enforce a more restricted cell
identity. Effort has been spent to better understand the
combination and sequence of extrinsic factors needed
to maintain and specify human pluripotent cells into
distinct embryonic tissue. However, there is very little
data onthe simultaneous, single cell expression dynamics
of developmental transcription regulators during
embryonic stem cell maintenance and specification. To
address this gap, we established a single cell proteomic
platform where more than 20 developmental regulators
with established function in embryonic development
(e.g. OCT4, SOX2, NANOG, ISLETI1, GATA4, PAX6, etc.)
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can be simultaneously quantified, in combination with
comprehensive cell identity, as (h)uman PSCs undergo
multi-lineage differentiation in vitro. To that end we
combined specific metal conjugated antibodies for
each regulator with probes for cell-cycle, apoptosis,
and phenotype (cell identity), to pair with single cell
mass-cytometry (CyTOF). hPSCs directed to embryonic
mesoderm, endoderm, or ectoderm over 7 days were
used as a model to understand pluripotency exit and
commitment. With this system we can now identify
a rule-set of the combinatorial single cell protein
expression of key regulators across all three embryonic
lineages as cells emerge from the pluripotent state. For
instance, we observe opposing dynamic expression
of both transcription factors PBX1 and OCT4 in cells
directed to mesoderm or endoderm. Additionally,
multidimensional clustering and visualization tools
highlight hierarchies of key regulators, such as the cell-
state specific activation of EOMES, FOXA2 and finally
GATA4 during endoderm specification. A holistic view
of this system will be presented which should serve as a
template for engineering directed differentiation as well
as understanding early human embryogenesis in the
future.

Funding Source: SK: NIH/NIGMS Cell and Molecular
Biology Training Grant T32GMO007276. SB: Damon
Runyon  DRG-2017-009, NIH  1DP20D022550-01,
TROTAG056287-01, TRO1AG057915-01, 1-ROO-
GM104148-01, 1U24CA224309-01, 5U19AI116484-02, U19
Al104209.
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HUMAN FIBRINOGEN COATING FOR
GENERATION OF INDUCED PLURIPOTENT
STEM CELL-DERIVED RETINAL PIGMENT
EPITHELIUM
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Rochester, MN, U.S.

Travis Knudsen - Mayo Clinic, Rochester, MN, U.S.
Matthew Hill - Mayo Clinic, Rochester, MN, U.S.

Lori Bachman - Mayo Clinic, Rochester, MN, U.S.
Bhaskar Roy - Mayo Clinic, Rochester, MN, U.S.
Zachary Resch - Mayo Clinic, Rochester, MN, U.S.
Lihua Marmorstein - Mayo Clinic, LAgen Laboratories
LLC, Rochester, MN, U.S.

Jose Pulido - Mayo Clinic, LAgen Laboratories LLC,
Rochester, MN, U.S.

Alan Marmorstein - Mayo Clinic, LAgen Laboratories
LLC, Rochester, MN, U.S.

The differentiation of induced pluripotent stem cells
(iPSCs) requires adhesion to tissue culture surfaces.
Most often this is accomplished by coating with an
extracellular matrix protein. As iPSC derived cells
enter human clinical trials there is a need to scale-
up their growth and, wherever possible, to use non-
xenogeneic materials. P reviously, we have shown
that iPSC-derived retinal pigment epithelium (RPE)
can be grown on fibrin hydrogels. From this work, we
hypothesize that fibrinogen coated surfaces could be
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used to differentiate iPSC-RPE. To test this hypothesis,
various concentrations of fibrinogen solution were used
to coat tissue culture polystyrene plates by incubating
0.3 mL/cm2 overnight at 4°C. Partially-differentiated
RPE (LAgen Laboratories, Rochester MN) were then
plated onto the fibrinogen at a density of 0.4-0.5 x 106
cells/cm2 and cultured with differentiation media, up
to 12 weeks. After 4 weeks, RPE appeared pigmented
and in the characteristic cobblestone pattern. Western
blot analysis (Wes, ProteinSimple, San Jose CA) for RPE
markers showed expression of Bestl, RPEG5, CRALBP,
and MERTK as early as week 6. Immunofluorescent
staining for ZO-1 demonstrated formation of tight
junctions, for Ezrin demonstrated formation of microvilli
and for Bestl confirmed basolateral expression. ELISA
analysis (DuoSet Kit, RND Systems, Minneapolis MN)
of 24 hr conditioned media demonstrated secretion of
PEDF, 9.631.6ug/mL, and VEGF, 3.630.Ing/mL. Human
fibrinogen-based reagents can be produced and easily
scaled for both research and clinical demands while
maintaining cost-effectiveness, stability and ease of use.
In conclusion, fibrinogen coated surfaces are suitable for
use in differentiation of iPSC-derived cells.

Funding Source: The Gund Fund for Career Development
in Retinal Degenerative Disease Research, a VitreoRetinal
Surgery Foundation Research Fellowship, & an
unrestricted grant from Research to Prevent Blindness.
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GENERATION OF A NOVEL POPULATION OF
PANCREATIC MULTIPOTENT PROGENITOR
CELLS EXPRESSING NKX®6.1

Idil I. Aigha - Hamad Bin Khalifa University, Qatar
Biomedlical Research Institute, Doha, Qatar

Bushra Memon - Hamad Bin Khalifa University, Doha,
Qatar

Ahmed Elsayed - Hamad Bin Khalifa University, Doha,
Qatar

Essam Abdelalim - Hamad Bin Khalifa University, Doha,
Qatar

Diabetes is a metabolic disease caused by the loss
or impaired function of pancreatic B-cells. Different
therapeutic strategies aim to restore the endogenous
production of insulin rather than the cornerstone
insulin injections. hPSCs make an invaluable tool for
cell-based therapy for diabetes. However, most of the
previous studies generated immature beta cells that
failed to respond to glucose. The coordinate expression
of specific transcription factors (TF) in distinct stages
governs the differentiation of hPSCs into beta cells. The
dual expression of PDX1 and NKX6.1 during multipotent
progenitor cell (MPC) stage is important for guiding
the cells towards functional beta cells. However, cells
expressing PDX1 but lack NKX6.1 expression tend to take
the poly-hormonal path. This guided the differentiation
protocols to focus on enriching PDX1+/NKX6.1+ MPCs.
The aim of this study was to further explore different
MPC populations in terms of PDX1/NKX6.1 expression.
We used two different differentiation protocols to

differentiate hPSCs into MPCs. The mRNA and protein
expressions of the generated MPCs were analyzed using
different techniques. Our results showed that hPSCs were
successfully differentiated into the conventional (PDX1+/
NKX6.1+) and (PDX1+/NKX6.1-) MPCs. Interestingly, our
results showed the generation of a novel population
expressing NKX6.1 in the absence of PDX1 (PDX1-/
NKX6.1+). Culture modifications in our optimized protocol
have led the uncharacterized subset of MPCs to exhibit a
pattern of 3D aggregates that were consistently PDX1-/
NKX6.1+. To understand and characterize this unique
population and its fate, we examined the expression of
endocrine precursors markers, including CHGA, NGN3,
and NKX2.2. Interestingly, while CHGA and NGN3
were negative, some cells of these 3D aggregates co-
expressed NKX2.2, suggesting that this population may
have an undefined role in the development of MPCs into
endocrine progenitors. Additionally, the expression of
ductal epithelium marker cytokeratin 19 was negative
for the 3D structures. These findings showcase a novel
population of NKX6.1 expressing MPCs and suggest
the possibility for differentiation trajectory for the
development of MPCs into functional beta cells.

Funding Source: Qatar Biomedical Research Institute
(QBRD, Hamad Bin Khalifa University (HBKU) (IGP ID
2016001).

W-3007

PEROXIREDOXIN REGULATE
DIFFERENTIATION OF MOUSE EMBRYONIC
STEM CELLS
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and Biotechnology (KRIBB), Cheongju-si, Korea
Jae-Jin Cha - Korea Research Institute of Bioscience
and Biotechnology (KRIBB), Cheongju-si, Korea
Seon-A Choi - Korea Research Institute of Bioscience
and Biotechnology (KRIBB), Cheongju-si, Korea
Seung-Bin Yoon - Korea Research Institute of
Bioscience and Biotechnology (KRIBB), Jeongeup-si,
Korea

Seung Hwan Lee - Korea Research Institute of
Bioscience and Biotechnology (KRIBB), Cheongju-si,
Korea

Kyung Seob Lim - Korea Research Institute of
Bioscience and Biotechnology (KRIBB), Cheongju-si,
Korea

Young-Ho Park - Korea Research Institute of Bioscience
and Biotechnology (KRIBB), Cheongju-si, Korea
Jong-Hee Lee - Korea Research Institute of Bioscience
and Biotechnology (KRIBB), Cheongju-si, Korea
Bong-Seok Song - Korea Research Institute of
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Bioscience and Biotechnology (KRIBB), Cheongju-si,
Korea

Bo-Woong Sim - Korea Research Institute of Bioscience
and Biotechnology (KRIBB), Cheongju-si, Korea

Ji-Su Kim - Korea Research Institute of Bioscience and
Biotechnology (KRIBB), Jeongeup-si, Korea

Yeung Bae Jin - Korea Research Institute of Bioscience
and Biotechnology (KRIBB), Cheongju-si, Korea
Sang-Rae Lee - Korea Research Institute of Bioscience
and Biotechnology (KRIBB), Cheongju-si, Korea
Sun-Uk Kim - Korea Research Institute of Bioscience
and Biotechnology (KRIBB), Cheongju-si, Korea

In vitro differentiation of stem cells provide valuable
surrogate for understanding molecular and cellular
mechanisms in the developmental process of organism
and invaluable source for regenerative medicine. Among
the research results provided recently, growing number
of evidences suggest that reactive oxygen species
(ROS) play critical roles in various cell fate decisions
such as osteogenesis, chondrogeneis and adipogenesis.
Although peroxiredoxin (Prx) well known maintain
cellular homeostasis as ROS scavenger, | investigated
the significance of Prx in the differentiation potential
using Wild Type, Prx |-/- and Prx |I-/- mouse embryonic
stem cells (MESCs). Interestingly, here | reveal that
Prx | and Il exhibit distinct functional properties in
regulating differentiation propensities of mESCs. Prx I-/-
MESCs showed marked increase of pluripotent genes
compared to WT mESCs. Genes related to ectoderm
and endoderm (Tubb3 and Gatab, respectively) revealed
similar patterns across all mMESCs but mesodermal gene,
Brachyury was highly up-regulated in Prx-/- cells. In
addition, Prx | and Prx Il appear to have a tight association
with the mechanism underlying the protection of ESC
stemness in developing teratomas. Therefore, our
findings have important implications for understanding
of maintenance of ESC stemness through involvement
of antioxidant enzymes and may lead to development
of an alternative stem cell-based therapeutic strategy
for production of high-quality neurons in large quantity.

Funding Source: This study was supported by grants from
the KRIBB Research Initiative Program (KGM4251824),
Rural Development Administration, Republic of Korea.
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THE ROLE OF CHEMOKINE GPCR, CCR?7
IN HUMAN EMBRYONIC STEM CELL
DIFFERENTIATION TO TROPHOBLAST

Mariana Beltcheva - Center of Regenerative Medicine,
Washington University, Saint Louis, MO, U.S.

Eun-Ja Yoon - Washington University School of
Medicine, Saint Louis, MO, U.S.

Kyaw Thu Minn - Washington University School of
Medlicine, Saint Louis, MO, U.S.

Stephen Yoffie - Washington University School of
Medicine, Saint Louis, MO, U.S.

Lilianna Solnica-Krezel - Washington University School
of Mediicine, Saint Louis, MO, U.S.
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Although G-protein coupled receptors (GPCRs)
are the largest receptor family, they have not been
considered as major regulators of embryogenesis.
Recent findings by our group in zebrafish, implicate
chemokine GPCR signaling as a negative regulator of
B-catenin levels during embryonic axis formation. Our
current studies are directed at testing whether this
function of chemokine GPCRs is conserved in human
embryonic stem (hES) cells and during early stages of
their differentiation to trophoblast. Immunoblotting,
immunocytochemical, RT-PCR analyses and published
RNA-seq data sets fromm human embryos revealed that
the chemokine GPCR, CCR7 and its ligands, CCL19 and
CCL21, are expressed in H9 and H1 hES cells, and early
human embryos. Preliminary data suggest that as H9
cells differentiate into embryoid bodies, the expression
of both ligands is up-regulated and the levels of CCR7
are down-regulated. Exposure of H9 hES cells to
CCL19 or CCL21 inhibited cell proliferation. These data
support the notion that CCR7 signaling may possibly
affect differentiation in vitro and during embryogenesis.
Since CCR7 expression and immunoreactivity has been
identified in human trophoblasts, our hypothesis is that
CCR7 signaling regulates trophoblast differentiation
from hES cells. We have generated CCR7 -/- mutants
in H9 and H1 hES cells, by bi-allelic mutation using
CRISPR/Cas9 technology. We are differentiating wild-
type H9/H1 and CCR7-/-H9/H1 cells into trophoblast
cells including isolation of cytotrophoblasts (CTBs) and
further differentiating them to syncytiotrophoblasts
(STBs) and extravillous trophoblasts (EVTs). Expression
of markers such as CDX2, TEAD4, p63, EGFR, KR17,
GATA3 in the absence of the mesoderm marker
Brachyury (T), as well as functional assays is used to
assess the efficiency of STBs differentiation. Secretion
of hCG or immunoreactivity of this hormone and MMP2
expression will support the presence of CTBs and EVTs,
respectively. We are also testing whether the expression
pattern of trophoblast markers and thus differentiation
is affected by treatments with recombinant CCL19 or
CCL21 ligands in wild-type H9/H1 cells. The results from
our study will advance our understanding of the role of
CCL19/CCL21/CCRY7 signaling axis in human trophoblast
differentiation in vitro.

W-3011

IDENTIFYING REGULATORS OF POSTERIOR
HOX GENE ACTIVATION AND AXIS
ELONGATION

Victoria Garside - Monash University, Clayton, Victoria,
Australia

Gabriel Hauswirth - Australian Regenerative Medicine
Insitute, Clayton, Victoria, Australia

Siew Fen Lisa Wong - Australian Regenerative Medicine
Institute, Clayton, Victoria, Australia

Christian Nefzger - Australian Regenerative Medicine
Institute, Clayton, Victoria, Australia

Joseph Chen - Australian Regenerative Medicine
Institute, Clayton, Victoria, Australia
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Jose Polo - Australian Regenerative Medicine Institute,
Clayton, Victoria, Australia

Edwina McGlinn - Australian Regenerative Medicine
Institute, Clayton, Victoria, Australia

Hox genes are evolutionary conserved master regulators
of patterning along the anterior-to-posterior (A-P; head-
to-tail) axis during development. In almost all species,
multiple Hox genes are found adjacent to one another
at distinct genomic loci (Hox clusters), a feature that
facilitates coordinated expression. In vertebrates,
the strict timing of Hox gene activation based on
their position along the chromosome translates into
the ordered spatial pattern required to pattern the
axis. While the Hox genes are the ultimate effector
molecules, it is the signals and molecules controlling
Hox expression that orchestrate how the main body axis
is laid down. Revealing the identity of these signals, and
the cis-regulatory elements through which they act, are
fundamental to our understanding of developmental
and evolutionary mechanisms. We have previously
shown that miR-196, a family of microRNAs genomically
embedded within Hox gene clusters that targets multiple
Hox genes, is an essential regulator of vertebral number
and identity in mouse. Importantly, we found that not
only does miR196 post-transcriptionally regulate known
direct Hox target genes, but remarkably also indirectly
controls the timing of posterior Hox gene activation
in a developmental process known as trunk-to-tail
transition. Using mouse induced pluripotent stem cells
(mMiPSCs) in combination with in vitro differentiation we
have established that Gdfl1l signalling is also required
for activation of the Hox genes in a timely manner. We
are now employing sophisticated genomic sequencing
to investigate the genomic dynamics around the Hox
gene clusters during gene activation, to identify novel
regulators that activate the 5’Hox genes. Our preliminary
data indicates that miR196 and Gdfll signalling
synergize/works together to activate the posterior Hox
code and thus are necessary for facilitating the trunk-to-
tail transition and the cessation of axis elongation.

W-3013

DIFFERENTIATION OF HUMAN INDUCED
PLURIPOTENT STEM CELLS INTO RENAL
PROGENITORS FOR RESEEDING ON PORCINE
KIDNEY MATRICES

Tonya B. Bongolan - Lunenfeld-Tanenbaum Research
Institute, Mount Sinai Hospital, Brampton, ON, Canada
Theresa Chow - Lunenfeld-Tanenbaum Research
Institute, Toronto, ON, Canada

Jennifer Whiteley - Lunenfeld-Tanenbaum Research
Institute, Toronto, ON, Canada

Matyas Hamar - Toronto General Hospital Research
Institute, Toronto, ON, Canada

Moritz Kaths - Toronto General Hospital Research
Institute, Toronto, ON, Canada

Markus Selzner - Toronto General Hospital Research
Institute, Toronto, ON, Canada

lan Rogers - Lunenfeld-Tanenbaum Research Institute,
Toronto, ON, Canada

Regenerating solid organs for transplantation would
overcome the scarcity of viable human organs available
for donation. Here, we investigate the efficacy of kidney
regeneration using human induced pluripotent stem cells
and 3D culturing on extracellular matrix scaffolds derived
from porcine kidney. We differentiated human induced
pluripotent stem cells into kidney progenitor cells by
recapitulating embryonic kidney development through
mesoderm, intermediate mesoderm, and metanephric
mesenchymal induction in vitro. Using a specific
combination of small molecules and growth factors,
we report a cell population that expresses mesoderm
(BRY+), intermediate mesoderm (PAX2+, LIM1+), and
metanephric mesenchyme (SIX2+) markers following
each stage of differentiation. We also decellularized
sections of porcine kidney for subsequent use in
culturing renal progenitor cells, which would provide
the specific microarchitecture and biochemical signals
for renal progenitor cells to migrate and proliferate.
We have found that low concentrations of SDS can
efficiently decellularize sections while preserving
extracellular matrix proteins and glycosaminoglycans
necessary to create a renal progenitor cell niche. In
these preliminary studies, we aim to examine the role
of cell and extracellular matrix interactions in the further
differentiation of renal progenitor cells. By using human
induced pluripotent stem cells and extracellular matrix
scaffolds, we have the technical means to create a 3D
cell culture system for drug screening, and eventual
whole kidney regeneration.

Funding Source: Ontario Research Foundation.
W-3015

DISTINCT STAGE DEPENDENT REQUIREMENTS
FOR RUNX1 AND GROUP F SOX GENES
DURING HUMAN HAEMATOPOIESIS
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We explored the generation of blood cells during human
haematopoiesis using in vitro differentiation of human
pluripotent stem cell (hPSCs) reporter lines to follow
endothelial (SOX17) and hematopoietic (RUNXIC)
development. Modeling extra-embryonic yolk sac-like
haematopoiesis using the blast colony forming cell
(BL-CFC) assay, revealed that SOX17-CD34+CD43-
endothelial-like cells were the major source of
haematopoietic progeny while SOX17+CD34+CD43-
cells predominantly gave rise to endothelium. Deletion
of RUNX1 permitted a single wave of primitive
erythropoiesis from BL-CFCs but abrogated all myeloid
and subsequent erythroid clonogenic cells. Conversely
deletion of SOX17 or all three Group F SOX genes did not
influence the production of BL-CFCs, or their endothelial
or haematopoietic progeny. Differentiation of SOX17- or
GroupF SOX- deficient cell lines towards intra-embryonic
haematopoiesis revealed increasingly severe defects
in vascular organization and reduced haemogenic
capacity of the endothelium. Our data indicate distinct
haemogenic and endothelial biased precursors in human
yolk sac-like cultures and characterize the requirements
for RUNX1 and SOX genes during extra- and intra-
embryonic human haematopoiesis.

W-3017

DISSECTION OF ENDOTHELIAL-TO-
HAEMATOPOIETIC TRANSITION AT THE
SINGLE CELL LEVEL IDENTIFIES CELL-
CYCLE REGULATION AS A DETERMINANT OF
HAEMATOPOIETIC COMMITMENT

Giovanni Canu - Cambridge Stem Cell Institute,
University of Cambridge, Cambridge, U.K.

Daniel Ortmann - University of Cambridge, Cambridge,
UK.

Emmanouil Athanasiadis - University of Cambridge,
Cambridge, UK.

Jose Garcia-Bernardo - Wellcome Trust Sanger
Institute, Cambridge, U.K.

Ana Cvejic - University of Cambridge, Cambridge, U.K.
Ludovic Vallier - University of Cambridge, Cambridge,
UK.

Haematopoietic stem cells (HSC) are responsible for the
maintenance of blood homeostasis and are involved in a
diversity of diseases including leukemia. Understanding
their embryonic development is essential to produce
these cells in vitro from human pluripotent stem cells
(hPSC), but also to develop new therapies. During
development, they first arise in the aorta-gonad-
mesonephros (AGM) region of the embryo from a
population of haemogenic endothelial cells lining the
ventral portion of the dorsal aorta which undergo
endothelial-to-haematopoietic transition (EHT). During
this process, both erythro-myeloid and lymphoid
progenitors are produced, ultimately culminating with
the generation of the first HSCs capable of multilineage
differentiation and long-term engraftment. Little is
known about the molecular mechanisms driving this
process, especially in human where the AGM region is
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not easily accessible in vivo. Here we used differentiation
of hPSCs as a model system to uncover the mechanisms
by which haemogenic endothelium generates early
HSCs. By combining this approach with single cell RNA-
sequencing (scRNAseq), we were able to dissect this
fundamental stage of development and gain information
about cell state and dynamics during EHT. Of particular
interest, we identified that cell-cycle progression is
essential for endothelial cells to undergo the transition to
the haematopoietic fate. Specifically, we demonstrated
that most of the endothelial cells at this stage reside in
the G1 phase, with a direct correlation between an active
cell-cycle and their ability to engage cell fate decision
towards the haematopoietic fate. We also confirmed the
importance of the cell-cycle by functional validations
and identified CDK4/6 and CDK1 as key molecules
affecting this process. Finally, we used scRNAseq to
identify potential pathways disrupted upon inhibition of
these regulators. Ultimately, we propose here a direct
connection between cell-cycle machinery, cell fate
decision and capability of haemogenic endothelial cells
to undertake the haematopoietic fate during EHT. These
results will have major impact in the improvement of
protocols for the production of functional HSCs in vitro,
but also for understanding key mechanisms regulating
HSCs, therefore helping with the development of new
therapies.
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HUMAN EMBRYONIC AND INDUCED
PLURIPOTENT STEM CELLS DIFFERENTIATE
WHILE ENCAPSULATED, AND EXPRESS
INSULIN MRNA AND C-PEPTIDE WHEN
TRANSPLANTED INTO DIABETIC MICE.
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Australia

Auvro Mridha - Bosch Institute, Discipline of Physiology,
University of Sydney, Sydney, New South Wales,
Australia

Michael Morris - Bosch Institute, Discipline of
Physiology, University of Sydney, Sydney, New South
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Sydney, New South Wales, Australia

Jun Liu - Biosciences Research, Agriculture Victoria,
AgriBio, Bundoora, Victoria, Australia

Bernard Tuch - Australian Foundation for Diabetes
Research, Sydney, New South Wales, Australia

Differentiated human stem cells (embryonic and
induced) are a potential source of surrogate B-cells for
treatment of Type 1 Diabetes (T1D). Microencapsulation
of the differentiated cells is a means of protection during
differentiation and once transplanted into a mouse model
of TID. We aimed to determine if microencapsulation
priorto differentiation would produce a superior outcome
after encapsulated cells were transplanted. Endeavour
1 human embryonic stem cells (hESCs) and induced
pluripotent stem cells (IPSCs) from a Type 1 Diabetic
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were encapsulated in 500um alginate microcapsules
2% w/v UPMVG; ProNova) for differentiation to the
endocrine pancreatic lineage. This process was verified
using RT-gPCR at days 0,3,6,9 by measuring the
expression of specific markers for definitive endoderm,
primitive foregut and pancreatic endoderm. NOD/
SCID mice were made diabetic with streptozotocin and
implanted intraperitonealy with encapsulated hESCs.
Body weight and blood glucose concentrations were
measured up to 83 days. Animals were then euthanized
and capsules were collected to measure cell viability,
MRNA expression and insulin secretion upon glucose
stimulation. Plasma was assayed for human C-peptide,
as a measure of insulin production from the transplanted
cells. At 83 days, hESCs expressed mature 3-cell mMRNAs
including INS. Circulating human C-peptide at days 30
and 83 were 3.130.5 and 4.130.1pmol/L, respectively.
Implanted mice gained weight without requiring
exogenous insulin while the streptozotocin treated, blank
capsule controls lost weight (>10%) despite receiving
regular insulin. Implantation of encapsulated hESCs,
however, did not reduce blood glucose levels. Our data
confirm that encapsulated hESCs undergo appropriate
lineage commitment in vitro. In vivo, hESCs continued
to differentiate to express insulin and secrete C-peptide.
Our findings present a streamlined and scalable method
for differentiation of stem cells for the treatment of Type
1 Diabetes.

Funding Source: CSIRO - Stem Cells and Diabetes
Group; Australian Foundation for Diabetes Research
- Stem Cells and Diabetes PhD Scholarship; JDRF
Australia - PhD Top-Up Scholarship.
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HUMAN EMBRYONIC STEM CELL IN VITRO
DIFFERENTIATION INTO PROXIMAL
RESPIRATORY AIRWAY EPITHELIUM - TOOLS
FOR PROTOCOL OPTIMIZATION AND TARGET
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Medicine, Taipei, Taiwan

Chung-Liang Chien - National Taiwan University College
of Medicine, Taipei, Taiwan

I-Shing Yu - National Taiwan University College of
Mediicine, Taipei, Taiwan

Shu-Wha Lin - National Taiwan University College of
Medicine, Taipei, Taiwan

Hong-Nerng Ho - National Taiwan University College of
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Artificial trachea is proposed to improve the life quality

of patients received trachea surgery. Other than
biomaterials to build windpipe, the cellular component
making the artificial trachea functions appropriately is
also important. We propose to study the procedure to
differentiate human embryonic stem cell (hESC) into
ciliated respiratory epithelial cells for artificial trachea
construction. This project looks into the possibility to
introduce human pluripotent stem cells as the cellular
source. The in vitro differentiation protocol optimization
and the resulting cell product analyses lay the foundation
for its future regenerative medical applications. In
this project, we will use the CRISPR/Cas9 technology
to generate lineage-specific reporter hESC lines to
delineate the details of hESC in vitro ciliated respiratory
epithelial differentiation. Feeder-independent and
serum-free hESC culture will be introduced. Anterior
foregut endoderm (AFE) and ciliated cell lineage will be
focused.
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FOOTPRINT-FREE RNA-BASED GENERATION
AND DIFFERENTIATION OF PLURIPOTENT
STEM CELLS USING GRAPHENE OXIDE
NANOPARTICLES AND SYSTEMATIC
ANALYSES OF THEIR GENOMES,
TRANSCRIPTOMES, AND PROTEOMES

Ssang-Goo Cho - Department of Stem Cell &
Regenerative Biotechnology, Konkuk University, Seoul,
Korea

Hye Yeon Choi - Konkuk University, Seoul, Korea
Gwang-Mo Yang - Konkuk University, Seoul, Korea
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Hee Sung Chae - Konkuk University, Seoul, Korea
Ahmed Abdal Dayem - Konkuk University, Seoul, Korea

Clinical applications of induced pluripotent stem cells
(iPSCs) require development of technologies for the
production and differentiation of footprint-free (gene
integration-free) iPSCs, which avoid the potential risk
of insertional mutagenesis in humans. We developed an
RNA delivery system employing graphene oxide (GO)
nanoparticle complexes for the efficient generation
and differentiation of footprint-free iPSCs. GO
nanoparticle complexes were found to be very effective
for loading mRNA or total RNA of reprogramming or
differentiation transcription factors, protection from
RNA degradation by RNase, and suppression of RNA-
mediated immune response. The iPSCs showed all the
hallmarks of pluripotent stem cells including expression
of pluripotency genes, epigenetic reprogramming,
and differentiation into the three germ layers. We
also could differentiate the iPSCs into adipocytes and
mesenchymal stem cells using the GO nanoparticle-
RNA-based differentiation methods. Moreover, we
conducted single cell genome sequencing analysis and
systemic analysis to compare the transcriptomes and
proteomes of RNA-induced iPSCs or differentiated cells
using microarray and LC-MS/MS, respectively. Single cell
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genome seguencing and comprehensive transcriptome
and proteome analyses showed significant similarities
in transcript and protein expression patterns of the
iPSC and ESC for genes involved in pluripotency
and epigenetic reprogramming, compared to the
original somatic cells. Importantly, the genes related
to genotoxicity (DNA damage or repair, apoptosis,
carcinogenesis, growth arrest etc.) showed that the
expression of genotoxicity genes was decreased in RNA-
induced iPSCs or differentiated cells. Taken together,
transient delivery of exogenous RNA into cells provides
a safer reprogramming and differentiation system to
transgenic approaches that rely on exogenous DNA
vectors, confirming that RNA-based reprogramming
and differentiation technology may be more suitable for
clinical applications.
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ENRICHMENT OF LEFT VENTRICLE
CARDIOMYOCYTES FROM HUMAN
PLURIPOTENT STEM CELLS

Fay Cooper - The Francis Crick Institute, London, U.K.
Tom Spruce - The Francis Crick Institute, London, U.K.
Camille Bouissou - The Francis Crick Institute, London,
UK.

James Smith - The Francis Crick Institute, London, U.K.
Andreia Bernardo - The Francis Crick Institute, London,
UK.

Cardiovascular disease is one of the leading causes of
death around the world. Myocardial infarction results
in dramatic loss of cardiomyocytes, particularly in the
left ventricle (LV). As a result, tissue damage occurs and
the heart is remodelled, usually resulting in impaired
function. Adverse remodelling might be ameliorated
if the LV were to be repopulated by functional
cardiomyocytes with the electrophysiology properties
of the left ventricle. To this end, attempts are under way
to reprogram, in an efficient manner, endogenous or
exogenous cellsto a LV identity. To better understand the
formation of the LV in vivo, mouse hearts from several
embryonic developmental time-points were micro-
dissected into distinct anatomical regions and analysed
by mRNA-sequencing. In combination with spatial
transcriptomic analysis of embryonic mouse hearts, we
have identified candidate genes and signalling pathways
which are specifically up- or down- regulated in the LV
myocardium during heart development. Some of these
identified candidate genes, which represent an array of
biological functions, have been modulated to optimise
in vitro differentiation of hESC into a homogenous LV
cardiomyocyte fate.

Funding Source: Work supported by British Heart
Foundation (FS/12/37/29516) and the Francis Crick
Institute which receives core funding from Cancer
Research UK (FC0O01157), UK Medical Research Council
(FCOOM57), and the Wellcome Trust (FCOO01157).
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TET1 DEFICIENCY IMPAIRS THE
DIFFERENTIATION OF HUMAN EMBRYONIC
STEM CELLS TO NEUROECTODERM
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NY, U.S.

Jiali Pu - State University of New York at Buffalo, NY,
uU.s.

Baorong Zhang - Zhejiang University, Hangzhou, China

Tet family of 5-methylcytosine (5mC) dioxygenases
play critical roles in development by modifying DNA
methylation. While the expression of Tetl is the highest
in human embryonic stem cells (hESCs), its function in
hESCs is unclear. Using CRISPR, we mutated both alleles
of Tet1 gene in H9 hESCs by introducing stop codons in
its catalytic domain. H9 cells with mutated Tet1 exhibited
normal morphology, expressed pluripotency markers
and were able to differentiate to cells of all three germ
layers in serum-containing medium, even though the
level of hydroxymethylcytosine (5hmC) decreased to
20% of that in parental H9 cells. Neural differentiation
induced by double SMAD inhibitors was not significantly
affected by loss of Tet1 activity. However, in morphogen-
free condition, Tetl deficiency significantly reduced the
generation of SOXI+PAX6+Nestin+ neuroectoderm
cells from 70% in parent H9 cells to 20% in the mutant
H9 cells. This was accompanied by a 20 fold reduction
in the expression level of PAX6 and a significant
decrease in the amount of 5hmC on PAX6 promoter.
Our results suggest that loss of tetl catalytic function
impairs the intrinsic ability of hESCs to differentiate to
neuroectoderm, possibly by decreasing the expression
of PAX®6, a key transcription factor in the development
of human neuroectoderm.

Funding Source: Supported by NIH grant NS102148,
Department of Veterans Affairs award BX002452,
NYSTEM Contracts C029556 and C30290GG,
International Cooperation and Exchange Program

of National Nature Science Foundation of China
(81520108010).
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DIFFERENTIATION OF HUMAN iPSC LINES
CARRYING BRCA MUTATIONS INTO BREAST
EPITHELIAL LINEAGES

Jacob J. Goodwin - CS/IRO-Manufacturing;, Monash
University-ARMI, Melbourne, Victoria, Australia

Bianca Capaldo - Walter and Eliza Hall Institute of
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Bei Wang - CSIRO-Manufacturing; Monash University-
ARMI, Melbourne, Victoria, Australia
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Breast cancer is one of the most common cancers
affecting women, with an expected lifetime risk of
12%. While breast cancer is predominantly caused
by sporadic mutations, up to 10% of all cases can
be attributed to mutations in the BRCA gene family.
Carriers of BRCA mutations have an expected lifetime
risk of 45% (BRCA2) to 65% (BCRAT) of developing
breast cancer. The only currently available prophylactic
therapies are drugs that are not suitable for all women,
or complete mastectomy. The aim of this project is
to develop a differentiation protocol to drive cells to
mammary epithelial cell types from induced pluripotent
stem cell (iPSC) lines derived from women with a BRCA
mutation. These cells can then be used to screen for
novel therapeutics to prevent malignant transformation
of breast epithelial cells carrying BRCA family mutations.
iPSC lines were generated from tissue samples donated
by women undergoing either prophylactic mastectomy
or breast reduction surgery and who were either BRCA
1 or 2 carriers or controls. All cell lines generated were
characterised for pluripotency markers, karyotypic
normality and ability to form teratomas. The iPSC
lines are differentiated using a substrate/media driven
approach to drive cells into a putative mammary
epithelial fate. Differentiated cells have been generated
that express the breast luminal progenitor cell markers
EpCAM, CD49f, cytokeratin 8/18 and are negative for
the basal cell marker cytokeratin 14 and pluripotency
markers OCT4 and PCDHI1. These cells also exhibit
luminal morphology in colony formation assays, and
further functional characterisation is underway. We have
shown that this protocol gives rise to putative mammary
epithelial cells of human origin. We anticipate using
these cells to search for novel compounds to prevent
malignant transformation of breast epithelial cells
carrying BRCA family mutations as well as providing a
tool to assess the mechanisms leading to transformation.

W-3031

DEVELOPING A VISUAL MODEL AND
GENOMIC MAP FOR CARDIOMYOCYTE
DIFFERENTIATION

Ruwanthi Gunawardane - Allen Institute for Cell
Science, Seattle, WA, U.S.

The Allen Institute for Cell Science is creating a dynamic
visual model of cell organization from pluripotency
to differentiation using pluripotent iPSCs and
cardiomyocytes derived from them. Using the WTC
hiPSC line and CRISPR/Cas9, we have fluorescently
tagged -25 target genes representing key cellular
organelles including some cardiac-specific genes.
Here we present our optimized cardiac differentiation
methods and discuss metrics for determining the
efficiency and quality of the resulting cardiomyocyte
populations, including myofibril contraction, cardiac
protein expression, and transcriptome profiling. We will
also present the gene editing strategy used to generate
the cardiac-specific gene-tagged hiPSC lines. We have
initiated 3D live cell imaging of the major organelles,
including the sarcomeres (ssTNNil, ACTN2, Titin), in
cardiomyocytes derived from these structure-tagged
hiPSC lines. While our current focus is on imaging
cardiomyocytes on days 12-26 post differentiation,
we are developing methods to enable high resolution
3D live imaging of the differentiation process starting
from pluripotent hiPSCs through mesoderm induction
to cardiomyocytes; the goal is to better understand
the changes in organization and dynamics of the
major cellular structures during this differentiation.
In parallel to live imaging, we have initiated single cell
transcriptomics analysis of cardiomyocytes to explore
the heterogeneity within and across cell populations
derived from various differentiation conditions and time
points. We will present our initial scRNAseq analysis
indicating the presence of various sub-populations
of cardiomyocytes. We will expand this analysis with
additional time points to identify the key molecules and
pathways that drive state/cell type decisions during
the differentiation process using live imaging and FISH.
Using this dual approach of single cell genomics and live
cell imaging, we plan to build integrated and predictive
models of stem cell states ranging from pluripotency to
differentiation.

W-3033

GENERATION OF EN1 POSITIVE
RHOMBOMERE 1 SPECIFIC RADIAL GLIAL
CELLS FROM HUMAN PLURIPOTENT STEM
CELLS

Wonjun Hong - Korea University, Seoul, Korea
Wonijin Yun - Korea university, Seoul, Korea
In-Yong Kim - Korea University, seoul, Korea
Seungkwon You - Korea University, Seoul, Korea

Ilthasbeenhypothesized that engrafting oligodendrocyte
progenitor cells (OPCs) contributing to myelinating
oligodendrocyte could recover the demyelinating
diseases such as multiple sclerosis; however, conventional
strategies to generate oligodendrocytes have been
mainly focused on direct differentiation into forebrain
and spinal cord specific oligodendrocytes. With
advantages of recently established culture system, we
generated long-term expandable rhrombomere 1 specific
En-1 positive Radial glial cells. Radial glial cells exhibited
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a rosette like structure and expressed FABP7 (also
known as BLBP), Sox9 as well as Sox1, Sox2, and Nestin.
Furthermore, the radial glial cells can be propagated as
a highly homogenous population with no evidence of
chromosomal instability. Notably, during spontaneous
differentiation, the radial glial cells mostly differentiate
into GABAergic neurons whereas astrocytes and
oligodendrocytes differentiation was only observed by
sphere formation. Importantly, differentiated neurons,
astrocytes, and oligodendrocytes co-expressed En-1
following GABA, GFAP, and MBP, respectively. In
conclusion, we identified that En-1 positive radial glial
cells can differentiate into neurons, astrocytes, and
oligodendrocytes, while retaining En-1 expression,
allowing to find the route or mechanism of nervous
system development in human hindbrain.

Funding Source: This work was supported by National
Research Foundation of Korea funded by the Korea
Ministry of Science, ICT & Future Planning (MSIP) NRF-
2015M3A9B4071074 and School of Life Sciences and
Biotechnology for BK21 PLUS, Korea University.

W-3035

STK40 FUNCTIONS AS A NOVEL REGULATOR
OF SKELETAL MUSCLE DIFFERENTIATION
AND MESODERM DIFFERENTIATION

Jing Hu - Shanghai Jiao Tong University, Shanghai,
China

Ke He - Shanghai Jiao Tong University, Shanghai, China
Ying Jin - Shanghai Jiao Tong University, Shanghai,
China

Skeletal muscle differentiation and mesoderm
differentiation are precisely coordinated process and
the molecular mechanism regulating the process
remains incompletely understood. Here, we report the
identification of serine/threonine kinase 40 (Stk40)
as a novel positive regulator of skeletal myoblast
differentiation in culture and fetal skeletal muscle
formation in vivo. We show that the expression
level of Stk40O increases during skeletal muscle
differentiation. Down-regulation and overexpression of
Stk40 significantly decreases and increases myogenic
differentiation of C2Cl12 myoblasts, respectively. In
vivo, the number of myofibers and expression levels of
myogenic markers are reduced in the fetal muscle of
Stk40 knockout mice, indicating impaired fetal skeletal
muscle formation. Mechanistically, Stk40 controls
the protein level of histone deacetylase 5 (HDACS5) to
maintain transcriptional activities of myocyte enhancer
factor 2 (MEF2), a family of transcriptional factor
important for skeletal myogenesis. Together, our study
reveals that Stk40 is required for fetal skeletal muscle
development and provides molecular insights into the
control of the HDAC5-MEF2 axis in skeletal myogenesis.
Besides, deletion of Stk40 enhances of the migration
and proliferation of mesoderm cells, represses the
mesoderm related markers and the Brachyury-GFP
cells. This indicates that Stk40 is also required for the
mesoderm differentiation.

80  PRNIGIRGRY (T E N SRR

PLURIPOTENT STEM CELL: DISEASE
MODELING

W-3037

DISEASE MODELING USING INDUCED
PLURIPOTENT STEM CELLS OF PATIENTS
WITH SYSTEMIC SCLEROSIS

Ji Hyeon Ju - Rheumatology/Seoul St.Mary’s Hospital,
College of Medicine, The Catholic University of Korea,
Seoul, Korea

Yena Kim - The Catholic University of Korea, Seoul,
Korea

Systemic sclerosis (SSc) is a very rare and intractable
autoimmune disease. SSc patients suffer from
progressive skin thickening and fatal systemic
complications. However, SSc population is too small
to study pathophysiology or develop medicine for
cure. Shortage of patient number and patients-derived
biomaterials prevents scientists from investigating
SSc delicately. One of strategy for overcoming these
limitations, induced pluripotent stem cells (iPSCs)
emerges as a promising alternative. Patient-derived
iPSC is spotlighted for their potential to recapitulate
disease phenotypes in a dish. Here, we generated iPSC
lines from 6 SSc patients and 3 healthy controls (HC).
Keratinocytes and fibroblasts are main cell component
of epidermis and dermis, respectively. SSc-iPSCs were
differentiated into skin component cells including SSc-
iPSC-derived keratinocytes (SiK) and fibroblasts (SiF).
SiK and SiF proliferated more actively than HC. Three
dimensional co-culture of SiK and SiF formed SSc-
iPSC skin organoid. Skin layers of SSc skin organoid
were much thicker than HC. The expression level of
extracellular matrix-collagen and alpha smooth actins
was more increased in SSc than HC. NOD/SCID mice
which engrafted with skin organoid mimics thickened
skin phenotype of SSc patients. In this study, we
revealed that SiK, SiF, and SSc skin organoid revealed
scleroderma-like disease phenotype in a dish and
xenograft model. SSc-iPSC-derived fibroblast was used
in a high-throughput platform to novel drug screening.
More than 800 FDA approved drugs were tested for
their competence against fibrotic proliferation. At initial
screening, 48 drugs showed effective suppression of SiF
proliferation. Revalidation test with ELISA revealed 13
drug were really efficient for reduce proliferation of SiF
and synthesis of ECM protein. Interestingly, raloxifene
which is a well-known anti-osteoporotic drug showed a
potent anti-fibrotic effect. Raloxifene is very safe drug
and here was first known to inhibit fibrosis of SSc. In
conclusion, iPSC-based SSc platform was useful for
disease modeling, drug screening platform, and drug
repositioning.
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MODELING ALZHEIMER’S DISEASE
PATHOPHYSIOLOGY USING ISOGENIC HUMAN
APOE IPSC-DERIVED NEURAL CELLS

Lamiaa Bahnassawy - Neuroscience Discovery - Core
Technologies, AbbVie Deutschland GmbH & Co. KG,
Ludwigshafen, Germany

Peter Reinhardt - AbbVie Deutschland GmbH & Co.KG,
Ludwigshafen, Germany

Jurgen Korffmann - AbbVie Deutschland GmbH &
Co.KG, Ludwigshafen, Germany

Claudia Kiefer - AbbVie Deutschland GmbH & Co.KG,
Ludwigshafen, Germany

Miroslav Cik - AbbVie Deutschland GmbH & Co.KG,
Ludwigshafen, Germany

Eric Mohler - Abbvie Inc., Chicago, IL, U.S.

Janina Ried - AbbVie Deutschland GmbH & Co.KG,
Ludwigshafen, Germany

Viktor Lakics - AbbVie Deutschland GmbH & Co.KG,
Ludwigshafen, Germany

Margot Bakker - AbbVie Deutschland GmbH & Co.KG,
Ludwigshafen, Germany

The apolipoprotein €4 allele (apoE4) is a well-
established genetic risk factor for late onset Alzheimer’s
disease (AD), while the apoE2 allele provides protection
against AD development. However, the exact molecular
mechanism by which apoE plays its role in AD
pathogenesis remains largely unknown. Aiming to
investigate the role of apoE in AD, isogenic lines for
its different isoforms were generated from four human
induced pluripotent stem cell (iPSC) donors within the
framework of the IMI2 project ADAPTED. The lines from
the first donor were used to derive cortical progenitor
cells that can be differentiated into cortical neurons and
astrocytes. After characterization of these cells, they
were further utilized to study phenotypic differences
induced by the various apoE isoforms. It had been
previously reported that human apoE might play a role
in the inflammatory response of cells. Since inflammation
and neurodegeneration are closely linked, we aimed at
analyzingtherole ofapoE inmodulating theinflammatory
response of isogenic astrocytes. Indeed, stimulating
these astrocytes with a cytokine cocktail triggered a
differential inflammatory response depending on the
apoE genotype. ApoE4 carrying astrocytes displayed
stronger  pro-inflammatory responses compared
to apoE3 cells indicating a potential role for neuro-
inflammmation in AD. In this study the analysis of these
differences was extended to additional apoE genotypes,
like apoE2/2 and apoE3/4. ApoE has also been reported
to influence the complexity of neuronal networks
denoted by the neuron’s ability to grow and extend
neurites. However, this has not been tested in human-
derived cells. Therefore, we investigated the impact of
the various apoE isoforms on the differentiation and
maturation of cortical neurons under basal conditions
and in the presence of various stressors. Since apoE4 is

a significant factor in the development of late onset AD,
we believe that our mechanistic studies help understand
its role in the disease course, and ultimately bring us
closer to developing impactful treatments.

Funding Source: This study was sponsored by AbbVie,
Inc. All authors are currently employed by AbbVie
and may own AbbVie stock; This project received
funding from the Innovative Medicines Initiative 2 Joint
Undertaking under grant agreement No 115975.
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INDUCED PLURIPOTENT STEM CELLS FROM
AZOOSPERMIA PATIENT

Wei-Fang Chang - /nstitute of Biotechnology, National
Taiwan University, Taipei, Taiwan

Tzu-Ying Lin - Institute of Biotechnology, Taipei, Taiwan
Yuh-Ming Hwu - Mackay Memorial Hospital, Taipei,
Taiwan

Chung-Hao Lu - Department of Obstetrics and
Gynecology, Taipei, Taiwan

Jie Xu - Center for Advanced Models for Translational
Sciences and Therapeutics, Ann Arbor, Ml, U.S.

Li-Ying Sung - National Taiwan University, Taipei, Taiwan

Non-obstructive azoospermia (NOA) is the most severe
form of male infertility, which is defined as zerosperm
count in the ejaculates due to failure of spermatogenesis.
Induced pluripotent stem cells (iPSCs) are patient-
specific and have been reported to be capable to
differentiate into a wide spectrum of cell types including
gamete cells. Here we worked to generate iPSCs from
NOA patients as these cells may serve as translational
tools to investigate the impaired spermatogenesis
process in these patients. Peripheral blood mononuclear
cells (PBMC) were harvested from two patients with
azoospermia (AZ) in the IVF clinic at Mackay Memorial
Hospital (Taipei, Taiwan). This work was approved by
Institutional Review Boards (IRB) at Mackay Memorial
Hospital. PBMCs were infected by Sendai virus carries
reprogramming factors (OCT4,SOX2,KLF4,andhc-Myc).
After 14-18 days of reprogramming, the colonies formed
and were subcloned to several lines. These iPSCs from
AZ patients (AZIPSCs) showed typical characteristics
of pluripotency, such as alkaline phosphatase activity,
expression of TRA-1-60 and SSEA4. Embryoid body
(EB) assay showed that these AZIPSCs are capable of
differentiating into all three germ layers in vitro. The
present work reports successful derivation of patient-
specific iPSCs from NOA patients. Further genetic
screening and germ cell differentiation will reveal the
undefined factors for human spermatogenesis. Our
results may provide new resources for treating infertility
patients and regenerative medicine.

Funding Source: Research supported by Ministry of
Science and Technology, Taiwan, ROC, Grant Number
MOST 104-2313-B-002-035-MY3 to LYS, MOST
106-2314-B-195-006-MY 3 to CHL and MOST 106-2811-B-
002-080 to WFC and MOST 106-2314-B-195-006-MY3.
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DETAILED CHARACTERISATION OF IPSC
LINES AND iPSC DERIVED MOTOR NEURONS
HARBOURING A 1.35 MB COMPLEX INSERTION

Anthony N. Cutrupi - University of Sydney, Sydney,
New South Wales, Australia

Gonzalo Perez-Siles - ANZAC Reserach Institute,
Sydney, New South Wales, Australia

Megan Brewer - ANZAC Reserach Institute, Sydney,
New South Wales, Australia

Renata de Moraes Maciel - University of Miami, Miller
School of Medicine, Miami, FL, U.S.

Garth Nicholoson - University of Sydney, Sydney, New
South Wales, Australia

Mario Saporta - University of Miami, Miller School of
Medicine, Miami, FL, U.S.

Marina Kennerson - ANZAC Research Institute, Sydney,
New South Wales, Australia

Family-54 is a large Australian family with an autosomal
dominant form of distal hereditary motor neuropathy
(DHMNT1: OMIM %182960) - a group of length-dependent
neurodegenerative disorders affecting the lower motor
neurons leading to chronic disability. We recently
reported a novel 1.35 Mb complex insertion within the
DHMNT1 locus on chromosome 7934-936 after having
excluded all coding mutations in the linkage region. We
hypothesise the DHMNTinsertionis likely to cause disease
by dysregulating the expression of one or more nearby
genes. Studying gene dysregulation in peripheral nerve
disease is challenging as the relevant tissues (spinal cord
and peripheral nerve) are not easily accessible from living
patients. Therefore, alternative strategies are needed
to elucidate the disease mechanisms and pathways
involved in peripheral nerve degeneration. To address
this problem, we have outsourced reprogramming of
fibroblasts from patients harbouring the DHMN1complex
insertion into induced pluripotent stem cell (iPSC) lines
(Cellular Dynamics International). The DHMN1 iPSC
lines were shown to maintain the rearrangement post-
reprogramming and pluripotency was confirmed using a
combination of immunofluourescence, Western blot and
gRT-PCR analyses. DHMNT1iPSC lines were differentiated
into motor neurons (iPSCDHMNT). Motor neuron identity
was confirmed by staining with NF68, TUJ1 as well as
pan-neuronal markers ISLET1 and HB9. Using the
iPSCDHMN1 model, we will perform RNA-seqg and gPCR
validation experiments to compare differential gene
expression between patients and controls to identify
disease-relevant gene dysregulation in neural tissue. This
model will shed light on the pathogenic mechanisms
underlying the DHMNTI insertion and provide useful
insights of pathways leading to peripheral nerve
degeneration which is essential for the development of
treatment therapies.

Funding Source: Pamela Jeanne Elizabeth Churm
Postgraduate Research Scholarship (Sydney Medical
School Foundation, University of Sydney).
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DEVELOPMENT OF A NOVEL HUMANIZED
MOUSE MODEL OF NEUROINFLAMMATION

Hayk Davtyan - /nstitute for Memory Impairments &
Neurological Disorders, University of California Irvine,
Irvine, CA, U.S.

Morgan Coburn - University of California Irvine, Irvine,
CA, US.

Jonathan Hasselmann - University of California Irvine,
Irvine, CA, U.S.

Christina Tu - University of California Irvine, Irvine, CA,
U.S.

Amanda McQuade - University of California Irvine,
Irvine, CA, U.S.

Jean Paul Chadarevian - University of California Irvine,
Irvine, CA, U.S.

Mathew Blurton-Jones - University of California Irvine,
Irvine, CA, U.S.

Microglia play a critical role in the development
and progression of many brain disorders including
Alzheimer’s disease (AD) and the majority of AD risk
genes are highly expressed by microglia. Recently,
we developed a fully-defined protocol to efficiently
generate human microglia from induced pluripotent
stem cells (iPSCs) to study these AD risk genes. Our
two-step approach involves the differentiation of iPSCs
in to CD43+ primitive hematopoietic progenitors (HPCs)
and then exposure of these HPCs to growth factors
and cytokines implicated in the differentiation and
maturation of microglia within the brain. Although iPSC-
microglia represent a useful approach to study human
microglia in vitro, it is important to also be able to study
the interactions between microglia, neuropathology,
and other brain cells in vivo. Here we describe the
development of a novel chimeric mouse model of
neuroinflammation in which robust engraftment of
human microglia can be achieved by transplanting
iPSC-derived HPCs into the brains of P1 MITRG mice. An
important component of this model is the expression of
humanized CSF1 which we find is necessary for human
microglial survival. Newborn MIRTG pups received
intraventricular and cortical injections of human
CD43+ HPCs generated from green fluorescent protein
(GFP)-expressing iPSCs and brains were collected two
months later. Immunoflourescent and confocal analysis
demonstrated robust engraftment of GFP expressing
donor-derived cells throughout injected mice brain.
Furthermore, human HPCs differentiated in vivo into
the three yolk-sac derived CNS myeloid lineages:
microglia, perivascular macrophages, and meningeal
macrophages as confirmed by specific markers and
morphological features. GFP expressing human cells
were then sorted by flow cytometry and mRNA isolated
for RNA-sequencing analysis to determine whether the
transcriptome of in vivo matured iPS-microglia is similar
to that of human brain-derived microglia. In ongoing
studies we will now utilize this model to examine the
effect of peripheral LPS stimulation on human microglia
in vivo.
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Funding Source: NIH grants: AG048099, AG056303,
AGO055524, AGO16573 and CIRM RT3-07893.
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MODELLING OBESITY WITH HUMAN STEM
CELL-DERIVED POMC HYPOTHALAMIC
NEURONS

Mary Heather Celine Florido - Cardiovascular Institute,
Beth Israel Deaconess Medical Center, Boston, MA, U.S.
Takafumi Toyohara - Beth Israel Deaconess Medical
Center, Boston, MA, U.S.

Florian Merkle - University of Cambridge, Cambridge,
UK.

Chad Cowan - Beth Israel Deaconess Medical Center,
Boston, MA, U.S.

Obesity is now a global epidemic after exponentially
increasing over the past few decades in the United
States. The onset and progression of obesity is heavily
influenced by several brain circuits, one of which is
the hypothalamic-pituitary axis. The hypothalamus
regulates metabolism and energy expenditure, and
harbors two types of neurons identified to play a crucial
role in controlling appetite. These are the anorexigenic
Proopiomelanocortin (POMC) neurons, and the
orexigenic Agouti-related protein (AgRP)/neuropeptide
Y (NPY) neurons. The activity of these hypothalamic
cells regulates appetite suppression and stimulation
respectively. Activation of POMC neurons suppresses
appetite, leading to reduced food intake and decreased
levels of obesity. For this reason, murine POMC knockout
models display severe obesity. To date it has been
intractable to study human hypothalamic neurons, but
human induced pluripotent stem cells (iPSCs) provide a
tool to study this tissue. Here we report a human in vitro
model of POMC neurons by efficient, pure and scalable
differentiation. Using CRISPR/Cas9 genome editing
we have generated a POMC-GFP reporter cell line,
allowing us to FACS-purify POMC-positive neurons and
maintain them in culture for downstream assays. Our
50-day differentiation protocol produces mature POMC
hypothalamic neurons, which upon further purification
can be nearly homogenous for POMC expression. Our
studies include leptin- and insulin-response assays, as
well as neurophysiological characterization of these
cells. Leveraging genome editing we have created leptin
receptor knockout POMC neurons, and will use single-
cell RNA-Seq to assay their response to insulin and
leptin. This will be the first time human-specific data
is generated on POMC neuron response to leptin and
insulin. This discovery effort will investigate the insulin
and leptin pathways in hypothalamic neurons, shedding
light on possible mechanisms of obesity. We believe
our model presents an ideal opportunity for dissecting
regulatory pathways involved in feeding mechanisms,
allowing us to understand the molecular basis of appetite
regulation in humans. The model we have created here
can be an avenue for the discovery of novel therapeutic
targets to treat and cure obesity.

W-3051

A PATIENT IPSC DERIVED KIDNEY ORGANOID
DISEASE MODEL OF NPHP FUNCTIONALLY
VALIDATES A CILIARY PHENOTYPE.

Thomas A. Forbes - Kidney Development, Disease and
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Sara Howden - Murdoch Children’s Research Institute,
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Sean Wilson - Murdoch Children’s Research Institute,
Parkville, Victoria, Australia

Gladys Ho - The Children’s Hospital at Westmead,
Sydney, New South Wales, Australia

Katherine Holman - The Children’s Hospital at
Westmead, Sydney, New South Wales, Australia

Bruce Bennetts - The Children’s Hospital at Westmead,
Sydney, New South Wales, Australia

Joanna Crawford - /Institute for Molecular Bioscience, St
Lucia, Queensland, Australia

Peter Trnka - Lady Cilento Children’s Hospital, Brisbane,
New South Wales, Australia

Alicia Oshlack - Murdoch Children’s Research Institute,
Parkville, Victoria, Australia

Chirag Patel - Royal Brisbane and Women’s Hospital,
Brisbane, Queensland, Australia

Andrew Mallett - Royal Brisbane and Women'’s Hospital,
Brisbane, Queensland, Australia

Cas Simons - Murdoch Children’s Research Institute,
Parkville, Victoria, Australia

Melissa Little - Murdoch Children’s Research Institute,
Parkville, Victoria, Australia

Up to 50% of patients with genetic renal disease
remain undiagnosed following genomic sequencing.
Novel genomic variants of unknown significance (VUS)
require validation by functional genomic platforms,
which have previously included animal models and
human, non-renal, two-dimensional, cellular models.
Kidney organoids derived from patient induced
pluripotent stem cells (IPSC) represent a previously
unreported, complex multicellular, three-dimensional,
patient derived tissue for renal disease modelling. By
examining kidney organoids derived from a patient with
a previously validated genotype, this ‘proof of concept’
study demonstrates the ability of kidney organoids to
express a ciliopathic disease phenotype. An eleven-year-
old girl with nephronophthisis and retinitis pigmentosa
was diagnosed with compound heterozygous
mutations in IFT140 by trio whole exome sequencing.
Simultaneous reprogramming and CRISPR/Cas9 gene-
editing of patient fibroblasts yielded uncorrected
patient and isogenic, gene-corrected IPSC. Both IPSC
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lines were simultaneously differentiated to kidney
organoids. Tubules in patient organoids demonstrated
shortened, club shaped primary cilia whilst tubules
in gene corrected organoids rescued this phenotype.
Differential expression analysis of epithelial cell fractions
isolated by magnetic cell sorting from patient and gene-
corrected organoids demonstrated downregulation of
genes involved in apicobasal polarity, cell-cell junction
and dynein motor assembly pathways. In Matrigel cyst
culture, patient epithelial cells were less able to form
polarised spheroids than gene-corrected controls. This
study, presented from bedside to bench, validates the
combined use of patient IPSC-derived kidney organoids
and gene correction technologies as a novel, faithful
and patient-specific approach for the validation of novel
genomic VUS as well as for the further study of inherited
renal disease within regenerated, human, in vitro tissue.

Funding Source: National Health and Medical Research
Council of Australia KHA Royal Brisbane and Women'’s
Hospital Foundation RCH Foundation MCRI (supported
by the Victorian Government’s Operational Infrastructure
Support Program).
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USING A CRISPR-CAS9 GENETICALLY
MODIFIED ABCA7 KNOCKOUT HUMAN IPSC
LINE TO MODEL LATE ONSET ALZHEIMER’S
DISEASE

Salena Gallardo - Ce/lular and Molecular Medicine,
UCSD-Sanford Consortium for Regenerative Medicine,
Vista, CA, U.S.

Larry Goldstein - University of California San Diego, La
Jolla, CA, U.S.

Bridget Kohlnhofer - University of California San Diego,
La Jolla, CA, U.S.

Alzheimer’s disease (AD) affects more than 44 million
people and is the 7th leading cause of death worldwide.
Late onset Alzheimer’s disease (LOAD), which affects
95% of AD patients, is understudied in comparison to
early onset AD. This is largely due to the fact that in
addition to genetics, environment and aging play a role
in LOAD making it difficult to study. Present technology
has allowed for the conduction of large genome wide
association studies (GWAS) to identify late-onset
Alzheimer’s disease risk variants over ethnically diverse
populations. One specific gene identified, ATP binding
cassette transporter subfamily A member 7 (ABCA7), is
expressed in neurons and in neuronal support cells, which
are often overlooked in neurodegenerative diseases.
This study aims to unravel the cellular processes that
may be altered in variant ABCA7 cell types and how they
play a contributing role in LOAD. Most of the ABCA7
LOAD risk variants identified result in loss of function,
which is why we used CRISPR/CAS9 technology to
generate an ABCA7 knockout human iPSC line, as a
means to further model and investigate LOAD. Single
stranded guide RNAs were selected to target exon
4 of the ABCA7 gene. The targeting oligomers were
then annealed and inserted into a pSpCas9 plasmid,
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with a GFP reporter. The plasmid was nucleofected into
cells and transfected. GFP+ cells were FACS sorted.
Individual cells were plated at a single cell density to
allow for the creation of isogenic colonies. The colonies
were picked and placed in a 96 well plate. Cell lines were
expanded, DNA was isolated, PCR amplified, and sent
for sequencing. Sequence analysis identified multiple
cell lines that appeared to have a genome edit that
would cause an early stop codon. Currently, we have
18 clones with edits in ABCA7 that we are interested in
and we are validating the lines to confirm the genotype.
Future studies will differentiate the generated ABCA7
knockout iPSC line into neuronal cell types, which will
allow for the investigation of the effect ABCA7 LOAD
risk variants have on astrocytes, microglia, and neurons.
This study aims to illustrate a model system that can be
used to validate a multitude of other LOAD risk variants.
Due to the impending number of AD reported cases and
deaths worldwide, it is of urgency to take advantage of
a human model system to advance our knowledge of
LOAD.

Funding Source: California Institute for Regenerative
Medicine (CIRM).

W-3055

A HUMAN IPSC-BASED VASCULAR MODEL
TO STUDY THE HDAC9 GENETIC VARIANT
ASSOCIATED WITH LARGE-VESSEL STROKE

Alessandra Granata - Clinical Neurosciences, University
of Cambridge, Cambridge, U.K.

Matthew Traylor - University of Cambridge, Cambridge,
UK.

Hugh Markus - University of Cambridge, Cambridge,
UK.

A common variant in the Histone Deacetylase 9
(HDAC9) gene has been identified in GWAS studies
as the strongest genetic risk for large-vessel stroke to
date and further associated with promoting carotid
atherosclerosis. The mechanism linking HDAC9 variant
with increase risk of stroke is still unknown due to
the lack of suitable models. Since HADC9 levels were
found up-regulated in carotid plaques, we suggest
that the HADC9 stroke-associated variant may affect
gene expression and this may promote vessel damage,
which contributes to the pathophysiology of ischaemic
stroke. To test this hypothesis, we have developed a
vascular model using human induced pluripotent stem
cells (iPSC), by differentiating iPSC carrying the HDAC9
risk variant into vascular smooth muscle cells (SMC)
of neural crest origin, which mimic the blood vessel
of the brain, using a well-defined protocol. Increased
expression of HDAC9 was observed in the iPSC line with
the HDAC9 stroke-associated variant compared to the
WT iPSC used as control. Vascular SMC, differentiated
from the stroke risk iPSC line, also expressed high levels
of HDACO9. Moreover, proliferative and apoptotic studies
showed that these SMC have lower proliferative rate
and increased apoptosis levels compared to WT iPSC-
derived SMC. Finally, the use of sodium valproate, which
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is known to inhibit HDAC activity, was able to reduce
the cell death rate of SMC harbouring the HDAC9 risk
variant. Our iPSC-based vascular model has showed
that the stroke-associated variant in HDACO is likely to
cause the up-regulation of HDAC9 gene expression, and
this in turn could affect the proliferative activity and
apoptotic rate of SMC. This indicates that our human
iPSC-derived SMC model offers a powerful tool to
study how HADCO9 stroke-associated variant affects the
vascular SMC phenotype, with the aim to identify new
pathways/targets for therapeutic development and test
existing compounds as well as newly developed drugs
in a human system.

Funding Source: British Heart Foundation (BHF); Stroke
Association; Rosetrees Trust.

W-3057

A SCALED FRAMEWORK FOR CRISPR EDITING
OF HUMAN PLURIPOTENT STEM CELLS TO
STUDY PSYCHIATRIC DISEASE

Dane Z. Hazelbaker - Broad Institute, Cambridge, MA,
US.

Scaling of CRISPR-Cas9 technology in human
pluripotent stem cells (hPSCs) represents an important
step for modeling complex disease and developing drug
screens in human cells. However, variables impacting
scaling efficiency of gene editing in hPSCs remain poorly
understood. Here, we report a standardized CRISPR-
Cas9 approach, with robust benchmarking at each step,
to successfully target and genotype a set of psychiatric
disease-implicated genes in hPSCs and provide a
resource of edited hPSC lines for six of these genes.
We found that transcriptional state and nucleosome
positioning around targeted loci was not correlated
with editing efficiency. However, editing frequencies
varied between different hPSC lines and correlated with
genomic stability, underscoring the need for careful cell
line selection and unbiased assessments of genomic
integrity. Together, our step-by-step quantification and
in-depth analysis provides an experimental roadmap
for scaling CRISPR editing in hPSCs to study psychiatric
disease, with broader applicability for other polygenic
diseases.

Funding Source: Stanley Center for Psychiatric Research.
W-3059

INVESTIGATING MECHANISMS UNDERLYING
ENDOTHELIAL CELL (VASCULAR CELLS)
DYSFUNCTIONS THAT COULD LEAD TO
STROKE-LIKE EPISODES IN MELAS

Beatrice Ho - Agency for Science Technology and
Research, Singapore, Singapore

Nicole Pek - Agency for Science Technology and
Research, Singapore, Singapore

Mitochondrial encephalomyopathy, lactic acidosis,
and stroke-like episodes (MELAS) syndrome is a
mitochondrial disorder that is characterised by a
myriad of multi-organ symptoms such as seizures,
headaches, lactic academia, dementia, aphasia,
diabetes myopathy and muscle weakness. One of the
causal genetic mutations of MELAS is the m.3243A>G
mutation in the MT-TL1 gene encoding the mitochondrial
tRNA(Leu(UUR)) leading to stifled mitochondrial
protein synthesis, ultimately resulting in impaired
mitochondria energy metabolism. Early clinical data has
already reported that MELAS individuals have altered
cerebral vasculature with clinical studies demonstrating
the presence of cerebral infarcts and even stroke-like
lesions, which are similar to ischemic stroke. However,
the underlying metabolic dysfunctions caused by
mitochondrial defects resulted in the observed vascular
pathologies remains unclear. Using iPSCs derived from
a MELAS patient, we generated CD31+ endothelial
cells (ECs) and SMA+ SMMHC+ smooth muscle cells
(SMCs) to model the vascular pathologies in MELAS
syndrome and to investigate the underlying vascular
perturbations that led to disrupted blood reperfusion
and angiopathy in these patients. Herein, we present
novel data illustrating that MELAS ECs exhibited altered
EC functionalities and displayed altered inflammatory
response in the presence of inflammatory stimuli, LDL
metabolism and LDL-dependent inflammation. MELAS
neuroectoderm-SMCs failed to differentiate in vitro and
MELAS SMCs also displayed molecular perturbations.
Collectively, our data suggests that the underlying
mitochondrial disorder in MELAS patients is associated
with clear dysfunctions in vascular cell types that could
potentially address the pathogenesis of stroke-like
episodes in these patients.

W-3061

ATOH1 AND RFX TRANSCRIPTION FACTORS
FACILITATES THE DIFFERENTIATION AND
CHARACTERIZATION OF INNER EAR HAIR
CELL-LIKE CELLS FROM PATIENT-SPECIFIC
INDUCED PLURIPOTENT STEM CELLS

Yi-Chao Hsu - /nstitute of Biomedical Sciences, Mackay
Medical College, New Taipei City, Taiwan

Degeneration or loss of inner ear hair cells (HCs) is
irreversible and results in sensorineural hearing loss
(SHL). Human induced pluripotent stem cells (hiPSCs)
have been employed in disease modelling and cell
therapy. Most studies on the differentiation of HC-like
cells from pluripotent stem cells have used chicken
utricle stromal cells which may cause problems for
subsequent examination of the induced HC-like cells.
Herein, we propose a transcription factor (TF)-driven
approach using regulatory factor of x-box (RFX) and
ATOH1 TF genes to differentiate HC-like cells from
hiPSCs. Our results suggested that ATOH1/RFX1/RFX3
could significantly increase the differentiation capacity
of iIPSCs into mCherryMYO7A(+) cells, upregulate
the MmRNA expression levels of HC marker genes

%w w85



POSTER ABSTRACTS

(MYO7A, and ESPN) and promote the differentiated
HCs with more mature stereociliary bundles on the cell
surface than ATOH1 alone on Day 42. For modelling of
molecular and stereociliary structural changes involved
in HC dysfunction of SHL, we further used ATOH1/
RFX1/RFX3 to differentiate HC-like cells from the
iPSCs of patients with myoclonus epilepsy associated
with ragged-red fibres (MERRF) syndrome, which
is caused by mitochondrial DNA A8344G mutation
and characterised by myoclonus epilepsy, ataxia, and
SHL. Compared with isogenic iPSCs, MERRF-iPSCs
possessed about 42-44% mtDNA A8344G mutation
and exhibited significantly elevated reactive oxygen
species (ROS) production, CAT gene expression, and
differentiated morphology. Furthermore, MERRF-iPSCs-
differentiated HC-like cells (MERRF-HC-like cells) also
exhibited significantly elevated ROS levels and MnSOD
and CAT gene expression. MERRF-HC-like cells that had
more single cilia with a shorter length could be observed
only by using the non-TF method, but those with fewer
stereociliary bundle-like protrusions than isogenic iPSCs-
differentiated-HC-like cells could be further observed
using ATOH1/RFX1/RFX3 TFs. In conclusion, our ATOH1/
RFX1/RFX3 TF-driven approach to the differentiation of
HC-like cells from iPSCs is efficient and promising for
disease modelling of SHL and can be employed in future
therapeutic strategies against SHL.

Funding Source: Ministry of Science and Technology,
Taiwan.

W-3063

MODELING OF CARDIAC FIBROSIS FOR
DRUG SCREENING USING SIMULATED
EXTRACELLULAR MATRIX IN HUMAN
INDUCED PLURIPOTENT STEM CELLS
DERIVED CARDIAC CONSTRUCT

Hiroko Iseoka - Osaka University, Suita, Japan
Shigeru Miyagawa - Osaka University, Suita, Japan
Akima Harada - Osaka University, Suita, Japan
Tsuyoshi Ishikawa - Osaka University, Suita, Japan
Atsuhiro Saito - Osaka University, Suita, Japan
Yoshiki Sawa - Osaka University, Suita, Japan

Cardiac fibrosis is one of major etiologies in heart
failure and development in new medications targeted
to the cardiac fibrosis is crucial for the treatment of
heart failure. However assay system for discovery in
new medications targeted fibrosis mainly depend on
conventional assay system using heart failure animal
model in which some drawbacks such as high cost and
prevention of cruelty to the animal exist and new in vitro
assay system using human cells should be developed for
effective drug screening. We hypothesize cardiac tissue
using human induced pluripotent stem cell derived
cardiomyotes (hiPSCs-CMs) may provide the useful tools
for in vitro drug screening targeted to cardiac fibrosis.
Cardiomyogenic differentiation was induced in hiPSCs
to produce cardiac tissue like structure (CTS) including
iPSC-CMs and fibroblasts. After stimulation to CTS by
pro-fibrotic protein such as TGF-B, gene expression of
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Extracellular matrix (ECM; Collagen type |, Collagen type
lll, Fibronectin), proteases (MMP-2, MMP-13), and pro-
fibrotic cytokine (CTGF; connective tissue growth factor)
was significantly increased as assessed by quantitative
PCR. In addition, treatment of TGF-B decrease the
cardiac contractile/relaxation velocity (without vs with
TGF-B; 27.436.1 vs. 20.934.3, 8.433.0 vs. 3.931.5um/sec,
respectively; P <0.05) and contractile/relaxation force
(2.430.6 vs. 1.530.4, 1.430.5 vs. 0.630.3um, respectively;
P <0.05), as assessed by image-based motion analysis.
Furthermore, we analyzed whether CTS could response
to anti-fibrotic factor, HGF. As a result, treatment
of HGF decreased the gene expression of ECM and
increased the contractile/relaxation property. Finally, we
generated the different ratio (50, 60, 70 and 80%) of
cardiomycoytes in CTS to compare sensitivity to pro-
fibrotic stimulation. As a result, the increase of the gene
expression of fibrotic marker was more abundant in CTS
containing 50 to 70% cardiomyocytes. We concluded
that CTS generated by iPSC-CM and fibroblast response
to both pro- and anti- fibrotic stimulation and have a
possibility to propose simulated cardiac ECM in vitro,
suggesting that this system may provide the useful tool
for anti-fibrotic drug screening.

W-3065

IMPAIRED OSTEOGENESIS OF COSTELLO
SYNDROME IPSCS-DERIVED MESENCHYMAL
STEM CELLS

Choi JongBin - KA/ST, Daejeon, Korea

Lee Joonsun - KAIST, Daejoen, Korea

Kang Minyong - KAIST, Daejeon, Korea

Lee Beom Hee - Asan Medlical center, Seoul, Korea
Yoo Han Wook - Asan Medical center, Seoul, Korea
Han Yong Mahn - KAIST, Daejeon, Korea

Costello syndrome (CS) is caused by HRAS mutations
in RAS/MAPK signaling pathway. Approximately
90% of CS patients have bone abnormalities such as
craniofacial malformation, kyphoscoliosis, osteoporosis,
and short stature. However, molecular mechanisms
about how HRAS mutation accounts for aberrant bone
development are poorly understood. iPSCs derived
from fibroblasts of a CS patient (CS-iPSCs) normally
differentiated into mesenchymal stem cells (MSCs) that
expressed MSC-positive markers such as CD73+, CD90+,
and CD105+. Intriguingly, CS-MSCs exhibited decreased
alkaline phosphatase (ALP) activity and mineralization
during osteogenic differentiation. Hyperactive HRAS
was observed in CS-MSCs and CS-osteoblasts, and
resulted in elevated p-ERK activity. Treatment with a
farnesyl transferase inhibitor led to increments of ALP
activity and mineralization in CS-osteoblasts. The results
demonstrate that hyperactive HRAS cause impaired
osteogenesis in CS-MSCs.
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REPROGRAMMING

W-3067

RAPID CHANGES IN THE EPIGENETIC
LANDSCAPE FACILITATED BY MEF2C
UNDERLIE CARDIAC REPROGRAMMING

Casey Gifford A. - Gladstone Institute of Cardiovascular
Disease, J. David Gladstone Institutes, San Francisco,
CA, US.

Nicole Stone - Gladstone Institutes, San Francisco, CA,
U.S.

Reuben Thomas - Gladstone Institutes, San Francisco,
CA, US.

Karishma Pratt - G/ladstone Institutes, San Francisco,
CA, US.

Kaitlen Samse-Knapp - Gladstone Institutes, San
Francisco, CA, U.S.

Tamer Mohamed - Gladstone Institutes, San Francisco,
CA, US.

Ethan Radzinsky - Gladstone Institutes, San Francisco,
CA, US.

Amelia Schricker - Gladstone Institutes, San Francisco,
CA, US.

Pengzhi Yu - Gladstone Institutes, San Francisco, CA,
U.S.

Kathryn Ivey - Gladstone Institutes, San Francisco, CA,
US.

Katherine Pollard - Gladstone Institutes, San Francisco,
CA, US.

Deepak Srivastava - Gladstone Institutes, San Francisco,
CA, US.

Direct lineage conversion, whereby a somatic cell
assumes a new identity, can be driven by ectopic
expression of transcription factors and occurs through
largely unknown underlying mechanisms. To understand
the explicit transcriptional dynamics associated with
direct cardiac reprogramming from a fibroblast to a
cardiomyocyte driven by Gata4, Mef2c and Tbx5 (GMT),
we evaluated RNA expression dynamics using single-
cell RNA sequencing (scRNA-seq). Evaluation of the
entire population on a single cell level indicated that a
reprogramming trajectory was acquired within 48 hours
of GMT introduction and that inhibition of TGF and
WNT signaling limits acquisition of an alternative cell
fate characterized by an immune cell type signature.
Examination of chromatin accessibility at similar time
points revealed widespread changes in the epigenetic
landscape that correlated with the expression dynamics
at early time points. In accordance with our scRNA-seq
data, the presence of TGF and WNT inhibitors during
reprogramming was associated with a reduction in
chromatinaccessibility at regulatory elements associated
with the immune system, providing evidence that
epigenetic remodeling facilitates repression of pathways
that can lead to the improper acquisition of alternative
cell fates in our system. A random-forest classifier built
on the observed gene expression dynamics predicted
Mef2c and Tbx5 were robust drivers of this cell fate
conversion process. DNA binding profiles generated

by ChlIP-sequencing within 48 hours revealed isolated
Mef2c binding sites were associated with regions with
increased chromatin accessibility while changes in
chromatin at Gata4 and Tbx5 bound sites required
binding of at least one additional reprogramming
factor. Interestingly, unlike during embryonic cardiac
development, GMT was infrequently bound together,
confirming the predictions of the classifier that suggests
Mef2c works independently early during reprogramming,
while Tbx5 is associated with the Smad2 repressor Tgifl.
Collectively, these results reveal novel mechanisms by
which transcription factor function can be exploited to
induce new cellular identities for therapeutic purposes.

W-3069

INTEGRATIVE MOLECULAR ANALYSES
REVEAL DISTINCT REPROGRAMMING
TRAJECTORIES INTO STATES OF NAIVE AND
PRIMED HUMAN INDUCED PLURIPOTENCY?

Xiaodong Liu - Monash Biomedlicine Discovery
Institute, Department of Anatomy and Developmental
Biology and Australian Regenerative Medicine Institute,
Monash University, Melbourne, Victoria, Australia
Fernando J. Rossello - Monash Biomedicine Discovery
Institute; Department of Anatomy and Developmental
Biology, Australian Regenerative Medicine Institute,
Monash University, Clayton, VIC, Australia

Joseph Chen - Monash Biomedicine Discovery Institute;
Department of Anatomy and Developmental Biology;
Australian Regenerative Medicine Institute, Monash
University, Clayton, VIC, Australia

Jacob M. Paynter - Monash Biomedlicine Discovery
Institute; Department of Anatomy and Developmental
Biology, Australian Regenerative Medicine Institute,
Monash University, Clayton, VIC, Australia

Vincent Tano - Monash Biomedicine Discovery Institute;
Department of Anatomy and Developmental Biology;
Australian Regenerative Medicine Institute, Monash
University, Clayton, VIC, Australia

Sam Buckberry - ARC Center of Excellence in Plant
Energy Biology, The University of Western Australia;
The Harry Perkins Institute of Medlical Research, Perth,
Western Australia, Australia

Jahnvi Pflueger - ARC Center of Excellence in Plant
Energy Biology, The University of Western Australia;
The Harry Perkins Institute of Medical Research, Perth,
Western Australia, Australia

Anja S. Knaupp - Monash Biomedicine Discovery
Institute; Department of Anatomy and Developmental
Biology; Australian Regenerative Medicine Institute,
Monash University, Clayton, VIC, Australia

Jaber Firas - Monash Biomediicine Discovery Institute;
Department of Anatomy and Developmental Biology;
Australian Regenerative Medicine Institute, Monash
University, Clayton, VIC, Australia

Hun S. Chy - Australian Regenerative Medicine Institute,
Monash University; Manufacturing, CSIRO, Clayton, VIC,
Australia

Carmel M. O’Brien - Australian Regenerative Medicine
Institute, Monash University, Clayton, VIC, Australia;
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Manufacturing, CSIRO, Clayton, VIC, Australia

Haroon Naeem - Monash Biomedicine Discovery
Institute; Monash Bioinformatics Platform, Monash
University, Clayton, VIC, Australia

David R. Powell - Monash Biomedicine Discovery
Institute; Monash Bioinformatics Platform, Monash
University, Clayton, VIC, Australia

Andrew L. Laslett - Australian Regenerative Medicine
Institute, Monash University, Clayton, VIC, Australia;
Manufacturing, CSIRO, Clayton, VIC, Australia
Christian M. Nefzger - Monash Biomedicine Discovery
Institute; Department of Anatomy and Developmental
Biology, Australian Regenerative Medicine Institute,
Monash University, Clayton, VIC, Australia

Ryan Lister - ARC Center of Excellence in Plant Energy
Biology, The University of Western Australia; The Harry
Perkins Institute of Medical Research, Perth, Western
Australia, Australia

Jose M. Polo - Monash Biomedicine Discovery Institute;
Department of Anatomy and Developmental Biology;
Australian Regenerative Medicine Institute, Monash
University,Clayton, VIC, Australia

In 2006 Shinya Yamanaka demonstrated that mature
somatic cells can be reverted back to a pluripotent state
by the forced expression of four transcription factors;
Oct-4, Sox2, KIf4 and c-Myc (OSKM). These so called
induced pluripotent stem cells (iPSCs), like embryonic
stem cells (ESCs), can give rise to any cell types of the
body, however, they are free of the ethical constraints
surrounding the generation of ESCs. Furthermore,
iPSCs carry the promise of personalized regenerative
medicine and hold tremendous potential for applications
such as cell replacements therapeutics, disease
modelling and in vitro drug screening. In order for this
reprogramming technology to fulfil this potentials, the
basic mechanisms of nuclear reprogramming needs
to be fully understood to further improve the related
technologies. Here we investigate the molecular events
underlying the reprogramming of human fibroblasts into
naive and primed pluripotent states. We show that the
human reprogramming pathways (a 4-week process)
can be broken up into a discreet series of cellular
transitions. Furthermore, we observe distinct molecular
trajectories of direct reprogramming into naive and
primed pluripotent states and further characterisation
of intermediate population revealed specific molecular
signatures associated with the respective pluripotent
states. Altogether, our study unveils the molecular
roadmaps for direct reprogramming into naive and
primed pluripotent states and provides crucial insights
for future studies aimed at optimising implementations
of iPSC technology and in turn accelerate its therapeutic
translation.
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W-3071

A HIGH-EFFICIENT REPROGRAMMING
METHOD OF HUMAN SOMATIC CELLS BY
SENDAI VIRUSES

Chiaki Akifuji - C/RA, Kyoto, Japan
Yushen Cheng - CiRA, Kyoto, Japan
Miyuki Ono - CiRA, Kyoto, Japan

Chiho Sakurai - CIRA, Kyoto, Japan
Yuka Kawahara - CiRA, Kyoto, Japan
Mio lwasaki - CIRA, Kyoto, Japan
Masato Nakagawa - CiRA, Kyoto, Japan

Somatic cells can be reprogrammed to induced
pluripotent stem cells (iPSCs) by introduction of 4 factor
genes, OCT3/4, SOX2, KLF4 and c-MYC. Although
several reprogramming methods have been reported
using retrovirus, lentivirus, and episomal vectors, the
efficiency of reprogramming in human cells is quite
low. It is already known that various types of cells exist
during reprogramming stage, but this cell heterogeneity
is a serious obstacle for the understanding of cellular
reprogramming mechanism. In this research, we tried
to increase the reprogramming efficiency using Sendai
virus with different combination of three mediums
(DMEM with 10% FBS, StemFit AKO3N and StemFit
AKO3N without basic fibroblast growth factor (bFGF)).
To check the reprogramming efficiency, the ratio of
TRA-1-60, human pluripotent cell marker, was tracked at
day 7, 11, and 16 after introduction of Sendai viruses and
the number of iPSC-like colonies was counted at day 16.
Finally, we found an optimal reprogramming method
of human dermal fibroblast cells by introduction of 4
factors with AKO3N-bFGF, and changed medium to
AKO3N at day 7. Previous reprogramming method using
episomal vectors needs at least 20 days to appear iPSC-
like colonies, but our novel method needs 4 to 7 days
to get iPSC-like colonies. We confirmed the expression
of Nanog, early marker for reprogramming, at day4.
Moreover, percentages of TRA-1-60 expressing cells
were increased up to 40% and 90% at day 7 and 11,
respectively. In view of the results, we could develop the
novel and highly efficient method for reprogramming
using the combination of Sendai viruses and StemFit
AKO3N, and hypothesize that bFGF accelerates the
induction of iPS-like colony formation.

W-3073

FUNCTIONAL ROLES OF SIRTUINS AND THEIR
DOWNSTREAM TARGETS ON METABOLIC
REPROGRAMMING DURING HUMAN INDUCED
PLURIPOTENCY

Young Cha - MclLean Hospital/Harvard Medical School,
Belmont, MA, U.S.

Kwang-Soo Kim - McLean Hospital/Harvard Medical
School, Belmont, MA, U.S.
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Metabolic reprogramming (known as “Warburg effect”)
from OXPHOS toward glycolysis is a hallmark of cancer
cells as well as pluripotent stem cells. We recently found
that SIRT1 upregulation and SIRT2 downregulation is a
molecular signature of human pluripotent stem cells. In
addition, we showed that the miR-200c¢c-SIRT2 axis play
an important role for metabolic switch fromm OXPHOS to
glycolysis by controlling the acetylation levels of many
glycolytic enzymes. To further understand molecular
mechanisms underlying metabolic reprogramming,
we investigated specific roles that are coordinated by
SIRT1 and other sirtuins and their potential downstream
targets and pathways. In addition, we explored how
various microRNAs can regulate sirtuins, leading to
metabolic reprogramming and control pluripotent stem
cell fate and function. We will discuss our novel findings
regarding the potential functional roles of sirtuins and
microRNAs as regulators of metabolic reprogramming
during human induced pluripotency and pluripotent
stem cell function.

W-3075

GSK3B-INDEPENDENT WNT ACTIVATION
IMPELS TO RAPID AND EFFICIENT
GENERATION OF INDUCED PLURIPOTENT
STEM CELLS

Sunwha Cho - KRIBB, Daejeon, Korea
Jeongmin Ha - KRIBB, Daejeon, Korea
Janghwan Kim - KRIBB, Daejeon, Korea

The Wnt signaling pathway is well known for
maintaining self-renewal of pluripotent stem cells
(PSCs) and usually activated by inhibitors of Gsk3p to
enhance reprogramming in both mouse and human.
However, considering Gsk3p is also involved in various
signaling such as Insulin, Receptor Tyrosine Kinases, and
Hedgehog signaling, Gsk3p inhibition for Wnt activation
may cause unexpected or complicated phenomena. To
understand the precise mechanistic basis, we focused
on the modulation of Wnt signaling using different Wnt
activatingsmallmoleculestoseparate Wntactivationfrom
Gsk3B inhibition. Here, we showed that the S compound
(SC), a Gsk3B-independent Wnt activator through
disturbing the interaction between 3-Catenin and Axin,
a component of Wnt destruction complex, significantly
enhances the kinetics of reprogramming which resulted
in rapid formation of intact iPSC colonies around day
six which is two times faster than control. We found
SC stabilized B-Catenin and up-regulated pluripotency
gene expression promptly. Interestingly, there were no
granular intermediate cells during reprogramming. We
found that this rapid process resulted from active Gsk3f3
which decomposes Snail then promotes MET process.
Of note, CHIR99021, a Wnt agonist which inhibits Gsk3[3
did not recapitulate this acceleration of SC treatment.
Global gene expression analysis revealed that SC also
activated Mapk/Erk signaling which is necessary for
efficient iPSCs reprogramming through control of
mitochondrial fission. These results indicate that SC-
mediated Gsk3B independent Wnt activation as well

as induction of MET and Erk signaling synergistically
improve iPSC reprogramming. We finally confirmed that
the SC promoted the reprogramming in human. We also
guestioned SC-effect on self-renewal of PSCs. However,
SC could not replace Gsk3p inhibitor, CHIR99021. Based
on our results, we concluded that Wnt activation without
Gsk3B inhibition guides to a more faster route to reach
the pluripotent state during reprogramming as well as
Whnt activation with Gsk3p inhibition is mainly beneficial
to support self-renewal of PSCs.

Funding Source: This research was supported by grants
from the National Research Foundation of Korea funded
by the Ministry of Science and ICT (2015M3A9C7030128,
2016K1A3ATAG1I006001).
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GENERATION OF INDUCED PLURIPOTENT
STEM CELLS FROM INSULIN RESISTANT
PATIENTS

Ahmed Elsayed - Qatar Biomedical Research Institute,
Hamad Bin Khalifa University, Doha, Qatar

Manjula Nandakumar - HBKU, Doha, Qatar

Bushra Memon - HBKU University, Doha, Qatar
Yasmin Abu-Aqgel - HBKU University, Doha, Qatar
Mohamed Bashir - Hamad Medlical Corporation, Doha,
Qatar

Shahrad Taheri - WCMC-Qatar, Doha, Qatar

Essam Abdelalim - HBKU University, Doha, Qatar

Insulin resistance (IR) is an accelerating factor for the
greatest health challenge facing the world today, Type
2 diabetes (T2D). Psoriasis, is an immune-mediated,
long-term inflammatory skin disorder characterized
by its strong genetic predisposition. The patients with
psoriasis for more than two years are found to be more
susceptible to developing IR and diabetes. However
no studies reported the relationship between IR, T2D,
and epidermal dysfunction using induced pluripotent
stem cells (iPSCs). Our aim in this study was to
generate patient-specific hiPSCs from the peripheral
blood mononuclear cells (PBMCs) of IR Qatari patients
(associated with psoriasis or T2D) and from healthy
individuals to differentiate them into insulin target cells.
PBMCs were reprogrammed through forced expression
of the pluripotency factors; OCT4, SOX2, C-MYC,
and KLF4 using non-integrating Sendai viral vectors.
About 20 days following transduction, the healthy
undifferentiated colonies of defined border and high
nuclear to cytoplasmic ratio were manually picked up
for expansion and maintenance. The newly generated
hiPSC colonies were extensively examined for the
pluripotency characteristics using several techniques
including RT-PCR, immunostaining, western blotting,
alkaline phosphatase assay, embryoid body (EB)
formation, karyotyping, and hPSC Score-Card (TagMan)
assay. The human embryonic stem cell (H1-hESC) line
was used as a positive control. All hiPSC lines showed
typical hESC morphology, normal karyotype and stained
positive for alkaline phosphatase activity. The hiPSC
clones highly expressed the pluripotency markers, such
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as OCT4, SOX2, NANOG, KLF4, C-MYC, SSEA4, TRA-60,
TRA-81, REX-1, DPPA4, and TERT at mRNA and protein
levels. Our generated colonies are able to differentiate
spontaneously and directly into endodermal (SOX17+/
FOXA2+), mesodermal (BRACHYURY+) and ectodermal
(NESTIN+) lineages. This multi-lineage differentiation
potential was validated by the hPSC Score-Card assay
in vitro. We will differentiate these fully reprogrammed
hiPSCs into insulin target cells to identify signaling
pathways involved in the development of inherited form
of IR and to understand the genetic link between IR,
T2D, and psoriasis.

W-3079

OCT4 ENHANCES THE NEUROGENIC
POTENTIAL OF HUMAN DENTAL PULP STEM
CELLS

Maria R. Gancheva - Adelaide Medical School, Stroke
Research Programme, The University of Adelaide,
Redwood Park, South Australia, Australia

Karlea Kremer - The University of Adelaide, Adelaide,
South Australia, Australia

Paul Thomas - The University of Adelaide, Adelaide,
South Australia, Australia

Stan Gronthos - The University of Adelaide, Adelaide,
South Australia, Australia

Simon Koblar - The University of Adelaide, Adelaide,
South Australia, Australia

Human dental pulp stem cells (DPSC) harvested from
the pulp tissue of adult human teeth are multipotent
stem cells that possess neurogenic potential. They
exert positive effects in the injured or diseased brain
via @ number of molecular and cellular mechanisms,
and are potential candidates for cell-based therapies
for treatment of neurological diseases. In the adult
brain there are neurogenic niches in which reside
neural stem cells (NSC). These NSC have a role in
repairing the brain, making them ideal for brain repair,
however they are present in limited numbers. Recently,
cellular reprogramming has been used to convert more
accessible cell types (e.g. fibroblasts) to NSC. Studies
have demonstrated the successful reprogramming
of cells to NSC and neuronal cells using pluripotency-
associated (OCT4, SOX2) and neuronal (BRN2,
ASCL1, MYTIL) transcription factors. DPSC may be
a suitable cell type from which to obtain NSC. DPSC
have been differentiated into neurons and have been
reprogrammed to pluripotent cells. Overexpression of
OCT4 in DPSC has been shown to enhance proliferation,
pluripotency and multilineage differentiation, though
neural differentiation has not been assessed. OCT4 has
also been used to reprogram fibroblasts and blood cells
to NSC. The role of OCT4 may be to induce plasticity
and revert cells to an earlier stage in their development.
The aim of this study is to investigate the ability to
reprogram DPSC into NSC using OCT4, and to examine
the neurogenic potential of these modified DPSC in
vitro and in vivo. Human DPSC transduced with OCT4
via lentivirus were cultured in NSC conditions before
being transferred to neuronal maturation conditions.

90 PRNIORGR N GAR,

They were analysed for gene and protein expression
of neural stem and progenitor cell markers, the ability
to self-renew, and differentiate into neurons, astrocytes
and oligodendrocytes. Cells displaying a neuronal
morphology underwent electrophysiological analysis
to examine functionality. In vivo analysis was carried
out to examine their ability to survive, integrate and
differentiate in an avian developmental model. We
hypothesise that DPSC overexpressing OCT4 will
display enhanced neurogenic properties in vitro and in
vivo. Human DPSC may provide an alternative source of
NSC suitable for cell-based therapies for the treatment
of neurological diseases.

W-3081

NONVIRAL DIRECT REPROGRAMMING TO
DOPAMINERGIC NEURONS: A BIOMATERIALS-
BASED THERAPY FOR PARKINSON’S DISEASE

Christopher L. Grigsby - Medical Biochemistry and
Biophysics, Karolinska Institutet, Stockholm, Sweden
Pia Rivetti - Karolinska Institutet, Stockholm, Sweden
Ernest Arenas - Karolinska Institutet, Stockholm,
Sweden

Molly Stevens - Karolinska Institutet, Stockholm,
Sweden

Patients with Parkinson’s disease may see temporary
improvements with pharmacologic intervention or
deep brain electrical stimulation, but these clinical
benefits inevitably decline with the progressive loss of
dopaminergic activity. Transdifferentiation of resident
glia to dopaminergic neurons would be an attractive
therapeutic alternative to the transplantation of induced
or differentiated cells. The feasibility of converting
astrocytes to neurons in situ has been reported in vitro
and in vivo using lentiviral delivery of transcription
factor genes. Now, we have developed a virus-free,
nanoparticle-based reprogramming protocol that
eliminates the risk of deleterious genetic integration
inherent with viral methods. We delivered cocktails of
transcription factor and microRNA constructs packaged
in polymer nanoparticles derived from the synthetic
bioreducible poly(amidoamine) p(CBA-ABOL).
Programmed degradation of the polymer backbone
releases the payload efficiently, while diminishing toxicity
of the carrier so as to enable repeated application
without compounding cytotoxicity. Using a serial dosing
strategy, we could efficiently convert human astrocytes
to Tujl+/TH+ cells. Conversion efficiencies were
assayed using high content imaging and automated
analysis, which also allowed us to quantify neuronal
morphometrics including as neurite number, length,
and branching. These nonvirally-induced dopaminergic
neurons (NiDAs) were further validated for expression
of MAP2, DAT, synaptophysin, and synapsin |, as well as
electrophysiological function. Our virus-free approach
produces NiDAs from human astrocytes with favorable
efficiency and quality, thus lowering the barrier to the
safe and effective translation of direct reprogramming
to dopaminergic neurons.
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Funding Source: Whitaker International Fellows and
Scholars Program, Karolinska Institutet Foundation for
Geriatric Diseases, Neurofdrbundet.

W-3083

YAP PROMOTES PLURIPOTENCY INDUCTION
VIA A CELL NON-AUTONOMOUS MECHANISM

Amaleah Hartman - Cell Biology Department, Yale
Stem Cell Center, Yale University, New Haven, CT, U.S.
Xiao Hu - Yale Universtiy, New Haven, CT, U.S.

Xinyue Chen - Yale University, New Haven, CT, U.S.
Anna Baccei - Yale University, New Haven, CT, U.S.
Shangqin Guo - Yale University, New Haven, CT, U.S.

Cell fate decisions in vivo are known to be instructed
by microenvironmental or niche factors. Whether these
factors similarly impact in vitro pluripotency induction
is normally disregarded. Here we report a unique niche-
like function, driven by the transcriptional coactivator
YAP, on the reprogramming of somatic cells to induced
pluripotency. YAP can influence cell fate by relaying
extracellularchemicaland mechanical cuestothenucleus.
While a large body of work establishes YAP as a stem
cell factor, promoting dedifferentiation or pluripotency,
our work reveals that YAP exclusively accomplishes this
function in a cell non-autonomous manner. Specifically,
while  YAP-overexpression in cells undergoing
reprogramming is inhibitory to their entrance to
pluripotency; YAP-overexpression in somatic cells of the
same culture promotes nearby pluripotency induction.
Therefore, YAP exhibits dual functionality on somatic
cell reprogramming - cell autonomous inhibition and cell
non-autonomous promotion. Using a co-culture system
in which cells are kept physically separate, we validated
that cell-cell contact is not necessary for YAP’s cell non-
autonomous activity. Additionally, medium conditioned
by YAP-overexpressing feeder cells possesses similar
reprogramming-enhancing function, further supporting
that the YAP-mediated cell non-autonomous promotion
of reprogramming is facilitated by soluble factors.
Ultimately, we present a novel cell non-autonomous
process for the enhancement of pluripotency induction.
As we demonstrate, the neighboring cells that elude
reprogramming are not merely passive bystanders, but
rather create a functional microenvironment akin to the
in vivo stem cell niche to influence cell fate decisions.
Further understanding of the cell non-autonomous
influences on cell fate conversion by microenvironmental
factors can be employed for the improved derivation
and manipulation of desired cell fate transitions that are
otherwise difficult or invasive to achieve.

W-3085

ROLE OF TRANSGENE EXPRESSION IN MOUSE
INDUCED HEPATOCYTES FOR MAINTENANCE
OF HEPATIC IDENTITY

Seon In Hwang - Department of Stem Cell Biology,
School of Medicine, Konkuk University, Seoul, Korea
Jonghun Kim - Konkuk University, Seoul, Korea
HeeWook Kim - Konkuk University, Seoul, Korea
Tae Hwan Kwak - Konkuk University, Seoul, Korea
Hoon Taek Lee - Konkuk University, Seoul, Korea
Dong Wook Han - Konkuk University, Seoul, Korea

Recent studies have demonstrated the direct conversion
of fibroblasts into induced hepatocyte-like cells
(iHeps) which share key hepatic features with in vivo
hepatocytes. Previously, we described the generation
of iHeps using single hepatic transcription factor, Hnfla
together with small molecules which represent the more
mature hepatic state compared with iHeps generated
with multiple hepatic factors. However, the underlying
mechanism of hepatic conversion such as transgene
dependency of established iHeps is largely unknown.
Here we describe the generation of Hnfla-derived iHeps
(e-iHeps) using episomal vector with small molecules.
In contrast to Hnfla-derived r-iHeps (using retrovirus),
e-iHeps lost their typical morphology with rapid down
regulation of hepatic markers upon withdrawal of
small molecules. However, hepatic identity of e-iHeps
could stably be maintained by ectopic expression of
Hnfla even in the absence of small molecules. Taken
together, our data indicate that single factor-derived
iHeps is metastable and its hepatic identity could only
be maintained by continuous assistance of either small
molecules or master hepatic factor, Hnfla.

W-3087

MOUSE COLONIC SECRETORY CELLS DE-
DIFFERENTIATE INTO INTESTINAL STEM
CELLS AND PROMOTE MUCOSAL REPAIR
THROUGH ACTIVATION OF NF-KB SIGNALING

Fumiaki Ishibashi - Gastroentelogy and Hepatology,
Tokyo Medical and Dental University, Tokyo, Japan
Hiromichi Shimizu - Tokyo Medical and Dental
University, Tokyo, Japan

Ami Kawamoto - Tokyo Medical and Dental Univesity,
Tokyo, Japan

Kohei Suzuki - Tokyo Medical and Dental University,
Tokyo, Japan

Sho Anzai - Tokyo Medical and Dental University, Tokyo,
Japan

Konomi Kuwabara - Tokyo Medical and Dental
University, Tokyo, Japan

Junichi Takahashi - Tokyo Medical and Dental University,
Tokyo, Japan

Sayaka Nagata - Tokyo Medical and Dental University,
Tokyo, Japan

Shigeru Oshima - Tokyo Medical and Dental University,
Tokyo, Japan

Kiichiro Tsuchiya - Tokyo Medical and Dental University,
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Tetsuya Nakamura - Tokyo Medlical and Dental
University, Tokyo, Japan

Mamoru Watanabe - Tokyo Medical and Dental
University, Tokyo, Japan

Ryuichi Okamoto - Tokyo Medical and Dental University,
Tokyo, Japan

Intestinal epithelial cells (IECs) consist of intestinal stem
cells (ISCs), progenitor cells and differentiated secretory
or absorptive cells. Studies have revealed the plasticity
of secretory-committed IECs, showing that these IECs
can revert back to ISCs under massive loss of the ISC
pool. However, it remains mostly uncertain how these
cells functionally exhibit their de-differentiation ability,
possibly due to the difficulty in precisely identifying
those events in vivo. Therefore, in this study, we aimed
to visualize the de-differentiation events of secretory-
committed IECs, and reveal the regulatory mechanism
of this process. Accordingly, we established a mouse
model which allowed us to perform lineage tracing of
Atohl+ cells (Atohl-crePGR; ROSA26-LSL-tdTomato;
AtohltdTomato). In Atohltdtomato mice, we found that a
rare population of Atoh1+ IECs could re-construct crypt-
villus units under a completely homeostatic condition.
Also in the organoid culture system, we confirmed that
a rare population of Atohl+ organoid cells convert to
ISCs under a standard culture condition. However, when
we traced the fate of Atohl+ IECs in DSS-induced colitis
mice, we found that the frequency of Atohl+ IEC de-
differentiation significantly increases in the inflamed
colon. Microarray analysis of Atohl+ [|EC-derived
colonocytes showed that those IECs in the DSS-induced
colitis mice acquire enhanced expression of NF-kB
related genes, and also acquire ISC-like gene expression
profile. Consistently, Atohl+ IEC-derived colonocytes
of DSS-induced colitis mice showed enhanced ability
to reconstruct organoids from single isolated IECs. In
addition, we added pro-inflammatory cytokines and
bacterial components to colonic organoids derived
from the AtohltdTomato mice and found that de-
differentiation of Atohl+ IECs can be promoted in vitro
by the induction of NF-kB signaling. Specific blockade
of the NF-kB pathway clearly canceled the promotion
of Atohl+ I|EC de-differentiation. Consequently, we
found that a sub-population of Atohl+ IECs could de-
differentiate into ISCs under a homeostatic condition,
and could also contribute to mucosal repair in colitis
through activation of intrinsic NF-kB signaling. These
results provide new insights into the mechanism of
intestinal homeostasis maintenance.
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W-4001

GENETIC MANIPULATION OF CAVEOLAE
MEDIATED (B-CATENIN SIGNALING REGULATES
ADIPOGENIC DIFFERENTIATION OF HUMAN
ADIPOSE DERIVED MESENCHYMAL STEM
CELLS

Nadeeka Bandara - O’Brien Institute Department, St.
Vincent’s Institute of Medical Research, Melbourne,
Victoria, Australia

Xiao Lian - St. Vincent’s Institute of Medical Research,
Melbourne, Australia

Geraldine Mitchell - St. Vincent’s Institute of Medical
Research, Melbourne, Victoria, Australia

Tara Karnezis - St. Vincent’s Institute of Medical
Research, Melbourne, Victoria, Australia

Wayne Morrison - St. Vincent'’s Institute of Medical
Research, Melbourne, Victoria, Australia

Caveolae are cholesterol rich lipid rafts which are small
invaginations of the cell membrane formed by major
scaffolding protein caveolin-1 (CAV-1). CAV-1 has been
shown to bind with a variety of client signaling proteins
to regulate signal transduction pathways. Little is known
about its role in mesenchymal stem cells. In this study, we
investigated the role of CAV-1on adipogenesis in human
adipose derived mesenchymal stem cells (hASCs).
We show that lentiviral over expression of full length
human CAV-1 cDNA in hASCs significantly decreased
adipogenic differentiation as evident by adipocyte
specific PPARy and EBPa gene expression and Oil Red
O staining compared to controls. Conversely, shRNA
mediated inhibition of endogenous CAV-1 significantly
enhanced PPARy and EBPa gene expression confirming
the inhibitory role of CAV-1 on hASCs adipogenesis.
Mechanistically, western analysis demonstrated, over
expression or knockdown of CAV-1 using lentiviral
vectors significantly increased or decreased B-catenin
expression respectively suggesting that CAV-1 can
modulate hASCs adipogenesis through direct regulation
of B-catenin signaling. In summary, this study identifies
CAV-1 as a potent cellular target which can be used to
manipulate B-catenin signaling dependent adipogenesis
in human stem cells and would be a novel platform for
soft tissue reconstruction therapies.

Funding Source: This work was supported by Stafford
Fox Medical Research Foundation. N.B is supported by
Mackenzie Hummingbird Post-Doctoral Fellowship.

W-4005

CANCER-ASSOCIATED STROMAL FACTORS
- NOVEL TARGETS FOR THE TREATMENT OF
COLORECTAL CANCER?

Krystyna A. Gieniec - Faculty of Health and Medlical
Sciences, University of Adelaide/SAHMRI, Adelaide,
South Australia, Australia

Tongtong Wang - The University of Adelaide; SAHMRI,



POSTER ABSTRACTS

Adelaide, Australia

Tamsin Lannagan - The University of Adelaide; SAHMR,
Adelaide, Australia

Josephine Wright - The University of Adelaide; SAHMRI,
Adelaide, Australia

Laura Vrbanac - The University of Adelaide,SAHMRI,
Adelaide, Australia

Jia Ng - The University of Adelaide; SAHMRI, Adelaide,
Australia

Nobumi Suzuki - SAHMRI, Adelaide, Australia

Mari Ichinose - SAHMRI, Adelaide, Australia

Hiroki Kobayashi - The University of Adelaide; SAHMRI,
Adelaide, Australia

Lisa Butler - The University of Adelaide; SAHMR,
Adelaide, Australia

Susan Woods - The University of Adelaide; SAHMRI,
Adelaide, Australia

Daniel Worthley - The University of Adelaide; SAHMRI,
Adelaide, Australia

Despite colorectal cancer (CRC) remaining a prominent
cause of cancer death worldwide, there is little known
about how the surrounding connective tissue “stroma”
encourages poorer prognosis. While many studies
have attempted to interrogate the molecular cross-talk
between the tumour and its stroma, the most important
tumour-promoting interactions remain ill-defined. We
are yet to adequately exploit these pathways for the
preventionandtreatment of cancer. Tumourdevelopment
is often likened to the “organ that never develops”,
as common developmental programs appear to be
shared with tumourigenesis. We therefore postulated
that by interrogating all the differentially expressed
genes in the stroma during colonic development and
tumourigenesis, compared to the normal homeostatic
colon, we might identify the common, and thus the
most biologically relevant, factors associated with CRC
progression - the ‘Activated Stromal Signature’ of CRC.
This list was obtained via RNA sequencing (RNAseq),
of which the preliminary findings will be presented.
We will also explore how the top prognostic stromal
hits will be investigated, predominantly via organoid
culture and orthotopic murine CRC models. We expect
to not only identify a network of factors involved in
CRC progression, but to suggest novel targets for the
prevention and treatment of CRC.

Funding Source: This work was supported by Cure
Cancer Australia/Cancer Australia (APP1102534),
the Cancer Council SA Beat Cancer Project, and the
Australian National Health and Medical Research Council
(NHMRC) through (APP1081852, APP1140236).

W-4007

IDENTIFICATION OF A NOVEL PEPTIDE AND
TARGET FOR THE TREATMENT OF CARDIAC
ISCHEMIA

Meredith A. Redd - /nstitute for Molecular Bioscience,
University of Queensland, Milton, Queensland, Australia
Mubarak Alzubaidi - University of Queensland,
Brisbane, Queensland, Australia

Jason Peart - Griffith University, Gold Coast,
Queensland, Australia

Melissa Reichelt - University of Queensland, Brisbane,
Queensland, Australia

Walter Thomas - University of Queensland, Brisbane,
Queensland, Australia

John Fraser - University of Queensland, Brisbane,
Queensland, Australia

Glenn King - University of Queensland, Brisbane,
Queensland, Australia

Nathan Palpant - University of Queensland, Brisbane,
Queensland, Australia

During cardiac ischemia, the accumulation of
acidic metabolic byproducts results in extracellular
acidification reaching levels as low as pH 6.5. This severe
acidosis significantly impacts cardiac function and is a
leading cause of heart tissue damage during ischemia.
From a clinical perspective, cardiac ischemia-acidosis
is a serious problem during acute myocardial infarction
and donor organ preservation for heart transplantation.
A better understanding of the mechanisms that govern
responses to ischemia and the development of new
cardioprotective therapeutics would have profound
benefits to cardiovascular medicine and patient
prognosis. With this knowledge, we identified and
investigated the role of a putative therapeutic target
expressed in cardiomyocytes. We also characterized the
cardioprotective effects of a potent and specific peptide
inhibitor of the target which was previously identified by
our team. Cardiomyocytes that were derived from human
induced pluripotent stem cells (hiPSC-CMs) and then
cultured under combined acidic and hypoxic conditions
(0.5% O2 with pH 6.0 or 5.0) underwent significant cell
death. Treatment with the peptide inhibitor (10-100 nM)
led to complete rescue of cell viability at pH 6.0 and
nearly complete rescue at pH 5.0. Live calcium imaging
of hiPSC-CMs revealed a pH-induced spike in intracellular
calcium that was markedly reduced by treatment with
the peptide, suggesting an effect on calcium transients.
To assess the efficacy of the peptide on a whole organ
level, we used a Langendorff-based ischemia reperfusion
mouse model. Hearts treated with the peptide showed
improved function after injury including increased left
ventricular developed pressure and decreased end
diastolic pressure compared to control hearts. Treated
hearts also exhibited increased coronary flow during
the first five minutes of reperfusion. Collectively, these
data facilitate a better understanding of cell death in
response to ischemia/acidosis and suggest a novel
therapeutic approach for cardioprotection following
cardiac ischemia.

W-4009

NON-REDUNDANT AND CELL-TYPE SPECIFIC
FUNCTIONS OF YAP AND TAZ

Jing Qu - State Key Laboratory of Stem Cell and
Reproductive Biology, Institute of Zoology, Chinese
Academy of Sciences, Bejjing, China

Lina Fu - National Laboratory of Biomacromolecules,
CAS Center for Excellence in Biomacromolecules,
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Institute of Biophysics, Chinese Academy of Sciences,
Beijing, China

Guang-Hui Liu - National Laboratory of
Biomacromolecules, CAS Center for Excellence in
Biomacromolecules, Institute of Biophysics, Chinese
Academy of Sciences, Beijing, China

Jing Qu - State Key Laboratory of Stem Cell and
Reproductive Biology, Institute of Zoology, Chinese
Academy of Sciences, Beijing, China

It is generally accepted that YAP and TAZ, two major
effectorsoftheHippo signaling pathway, play overlapping
roles in the regulation of mammalian tissue homeostasis.
To date, however, it remains unclear whether YAP and
TAZ may play non-redundant roles in specific cellular
contexts in humans. Here, we generated isogenic YAP
knockout and TAZ knockout human embryonic stem
cells (hESCs), mesenchymal stem cells (hMSCs), and
endothelial cells (hECs) by CRISPR/Cas9-mediated
gene editing. While dispensable for hESC pluripotency,
TAZ and YAP played essential roles in maintaining the
activity of hECs and hMSCs, respectively. TAZ was
required for hEC proliferation and angiogenesis, but YAP
was geroprotective for hMSCs through transcriptional
upregulation. Overexpression of YAP suppressed hMSC
senescence, as well as restored bone density and
attenuated the development of osteoarthritis in mouse
models. Our study not only demonstrated the functional
non-redundancy and cell-type specificity between
YAP and TAZ, but also identified YAP pathway as a
novel aging regulatory axis, which could potentially be
targeted to alleviate age-related disorders.

W-4011

SINGLE CELL RNASEQ ANALYSIS OF MURINE
SALIVARY GLAND DEVELOPMENT

Belinda Hauser - NIDCR/NIH, Bethesda, MD, U.S.
Matthew Hoffman - NIDCR/NIH, Bethesda, MD, U.S.
Michael Kelly - NCI/NIH, Bethesda, MD, U.S.

Daniel Martin - NIDCR/NIH, Bethesda, MD, U.S.
Mathew Kelley - NIDCD/NIH, Bethesda, MD, U.S.

Regenerative approaches to repair exocrine glandular
tissues, requires that we understand progenitor cell
interactions during development and how homeostasis
is maintained in adult glands. Therefore, understanding
the interactions between stem and progenitor cells
will provide targets to repair or regenerate damaged
tissues. For example, salivary glands are damaged
after irradiation resulting in loss of secretory function.
We propose to characterize different cell populations
in the developing and adult murine salivary glands; to
identify markers that could be used to isolate specific
cell populations; and to investigate their function
during regeneration. Here we characterized cell types in
developing murine submandibular glands by single cell
RNA-seq using the 10xGenomics platform to investigate
lineagerelationship between cell developing populations.
We isolated salivary glands from developing embryos at
E12, E14, E16, postnatal P1, and adult (P30). The tissues
were dissociated into single cells and analyzed by single
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cell RNAseq. In total, ~5000 cells were sequenced with
an average read depth of over 1 million reads and ~2000
genes/cell. Unsupervised clustering with 10xGenomics
Loupe browser identified multiple mesenchymal
and epithelial populations. To further characterize
these clusters, we searched for the expression of
genes involved in acinar and intercalated duct cell
differentiation and proliferation. We initially focused
on identifying and characterizing subpopulations of
proacinar, acinar and proliferating acinar cells that
express genes such as Mistl, Ccndl, Aqp5, and Proll. We
also identified subpopulations of intercalated duct cells
that express Krt5, Krt14, Ccnd1l and SMGc. We found that
subpopulations within these clusters express genes that
have been shown to be involved in regulating progenitor
cell function such as Kit, Sox10, Lpo, and Itga6. Our goal
is to further characterize these subpopulations using
surface markers that could be used to FACs isolate
them to investigate their function during regeneration.
Identifying markers involved in progenitor cell lineage
and expansion will useful to study progenitor cell function
and may inform strategies to regenerate salivary glands
after either irradiation damage or for bioengineering of
salivary tissue

W-4013

TO TWEET OR NOT TO TWEET: ETHICAL
CONSIDERATIONS IN ASKING PARTICIPANTS
TO NOT TWEET THEIR STEM CELL CLINICAL
TRIAL EXPERIENCES DURING THE RESEARCH
PERIOD

Kayo Takashima - Department of Public Policy, The
Institute of Medical Science, The University of Tokyo,
Minato-ku, Japan

Kaori Muto - The Institute of Medical Science, The
University of Tokyo, Tokyo, Japan

Social media is gaining attention as a globally important
information resource, and discussions about stem cell
research in particular can create stem cell hype and
optimistic mass media reports. There are concerns in the
field about information leaks from research participants.
For example, participants may give interviews to mass
media without asking researchers or post about their
experiences on their social network system (SNS) even
during the clinical research period. When participants
give consent, they are asked to follow instructions,
for example the research schedule, diet, and medicine
restrictions. Confidentiality during the research period
is seldom mentioned because several international
ethical guidelines do not include the responsibilities
of participants regarding confidentiality. Thus, we will
presenttheethicaljustificationsofrequesting participants
to refrain from posting during the research period to
maintain trial confidentiality. The most important point
is that a participant’s SNS post regarding clinical trial
participation during the research period may damage
the social value of the research. If the research aims to
benefit the public, it should be acceptable to request
that the participant protect and respect the social value
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of the research. Even if the participants’ publication of
their experiences/information is only temporary and
contain only part of the research results, the information
may affect future participants and distort the research
results. We will discuss the type of information or data
that we need to ask participants not to post. Additionally,
participants should be informed that their actions may
undo the benefits of their participation in the research.
In conclusion, to protect the social value of the stem cell
research and the patients’ participation efforts, we need
to at least kindly request that participants be careful
not to post about their trial experiences on their SNS.
In this presentation, we will present drafted notices to
participants regarding the risks of SNS posting.

Funding Source: This research was supported by AMED
under Grant Number JP17bm0504010.

W-4015

THE TETRASPANIN CD9 AS A MARKER FOR
MURINE AND HUMAN HEMATOPOIETIC STEM
AND PROGENITOR CELLS

Fatemeh Safi - Division of Molecular Hematology, Lund
University, Lund, Sweden

Sarah Warsi - LundUuniversity, Lund, Sweden

Parashar Dhapola - Lund University, Lund, Sweden

Ram Krishna Thakur - Lund University, Lund, Sweden
Charlotta Boiers - Lund University, Lund, Sweden
Goran Karlsson - Lund University, Lund, Sweden

Hematopoietic Stem Cells (HSCs) that give rise to all
lineages of blood are defined as a lineage-negative
(Lin-), c-Kit+, Sca-1+ (LSK) population in the mouse.
The expression of FIt3 on LSK cells is accompanied by
loss of self-renewal capacity and transition to lymphoid-
primed multipotent progenitors (LMPPs). LMPPs are a
heterogeneous population of cells and while these mainly
give rise to common lymphoid progenitors (CLPs) and
common myeloid progenitors (GMPs), a small fraction
also have the potential to generate progenitors within
the megakaryocyte-erythrocyte (MK/E) lineage. Here
we have investigated the heterogeneity of the FIt3+
population by a combination of single-cell methods and
show that the tetraspanin CD9 could be a promising
marker to discriminate the MK-generating subset from
those with exclusive lymphoid- and myeloid-producing
capacity. Moreover, there are species-specific differences
in expression of CD9 in hematopoietic lineages such that
while CD9 is abundantly expressed within murine HSCs,
it is expressed at a low level within human cord blood
HSCs. However, CD9 is highly upregulated in aged bone
marrow as well as in myeloid leukemia.

W-4017

CPNE7 INDUCES DIFFERENTIATION
OF MESENCHYMAL STEM CELLS INTO
ODONTOBLASTS

Joo Cheol Park - School of Dentistry; HysensBio., Co,
Ltd, Seoul National University, Seoul, Korea

You-Mi Seo - HysensBio., Co, Ltd, Seoul, Korea
JeeHee Kim - HysensBio., Co, Ltd, Seoul, Korea
KeumHee Choi - HysensBio., Co, Ltd, Seoul, Korea
Ji-Hyun Lee - HysensBio., Co, Ltd, Seoul, Korea

Our previous study demonstrated that Cpne7, identified
in  preameloblast-conditioned  medium, induces
odontoblast differentiation and mineralization in vitro,
and promoted tertiary dentin formation in beagle
dog IPC (indirect pulp capping) model. The aim of
this study is to investigate the effects of CPNE7 in
odontoblast differentiation and dentin formation in vitro
and in vivo. We also investigated biological function
and mechanisms of Cpne7 in regulation of dental
and non-dental mesenchymal cell differentiation into
odontoblasts via epithelial-mesenchymal interaction.
We observed tertiary dentin formation in both the
hypersensitivity and DPC model. The regenerated
dentin showed the characteristics of physiologic dentin.
In hypersensitivity model, dentinal tubule structure
was clearly observed beneath the remaining dentin.
In DPC model, tubular dentin structure was observed
instead of bone-like osteodentin commonly formed
in MTA capping. Cpne7 also induced odontoblast
differentiation and promoted formation of dentin/
pulp-like tissue with formation of tubular dentin in
vivo in dental or non-dental mesenchymal cells. These
results suggest Cpne7 is a diffusible signaling molecule
that is secreted by preameloblasts and regulates the
differentiation of mesenchymal cells into odontoblasts.
Our findings suggest the novel concept that Cpne?, a
dental epithelium-derived protein, plays an essential
role in commitment of odontoblasts, odontoblast
differentiation, and dentin formation. Therefore, Cpne7
could be used as a novel therapeutic approach for the
treatment of diseased dentin-pulp complex.

Funding Source: This work was supported by
the Technology Innovation Program (10078369,
“Development of original technology for the treatment
of tooth hypersensitivity...”) funded By the Ministry of
Trade, Industry & Energy(MOTIE, Korea).”

W-4019

BRAIN PERICYTES FOLLOWING CEREBRAL
INFARCTION HAVE MORE NEURONAL
DIFFERENTIATION POTENTIAL THAN BONE
MARROW-DERIVED MESENCHYMAL STEM
CELLS

Rika Sakuma - /nstitute for Advanced Medical Sciences,
Hyogo College of Medlicine, Nishinomiya, Japan
Ai Takahashi - Hyogo College of Medlicine, Nishinomiya,

Japan
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Mesenchymal stem cells (MSCs) are multipotent stem
cells that reside in perivascular regions of various
organs, including bone marrow (BM). Although
increasing evidence shows that MSCs are likely identical
to pericytes (PCs), we have recently demonstrated
that brain PCs following ischemia acquired the traits
as multipotent stem cells that differentiate into
various cells, including neural and vascular lineage
cells. However, similarities and differences between
ischemia-induced multipotent stem cells (iSCs) and
BM-derived MSCs (BM-MSCs) remain unclear. In the
present study, we compared the features of iSCs with
BM-MSCs. Permanent focal cerebral ischemia was
produced by occluding the middle cerebral artery of CB-
17 adult mice (6-week-old, male). iSCs were extracted
from post-stroke areas. BM-MSCs were isolated from
BM of CB-17 adult mice. Then, we examined whether
iSCs and BM-MSCs have neural and/or mesenchymal
stem cells markers and differentiate into neural and/
or mesoderm lineages, respectively. Furthermore, to
investigate whether iSCs originate from circulating BM-
MSCs, GFP+ BM-MSCs were intravenously injected one
hour after ischemia and investigated their localization
in CNS. Immunohistochemistry showed that iSCs and
MSCs had several pericyte markers, including PDGFR},
NG2 and aSMA, and both of them had MSC markers,
such as CD29, CDh44, CD73, CD105 and CD106. Not
only iSCs but also MSCs differentiated into mesoderm
lineage, including osteopontin+ osteoblasts, FABP4+
and Oil red+ adipocytes, and collagenll+ chondrocytes.
However, neural stem cell marker nestin was highly
expressed in iSCs than MSCs. In addition, not MSC- but
iSC-derived spheres differentiated into Tujl+ functional
neurons. Furthermore, although a few GFP+ MSCs were
present within and around post-stroke area, we did
not evidence that GFP+ MSCs transdifferentiated into
iSCs. These results show that iSCs and BM-MSCs have
several common markers and differentiate into multiple
cells of mesenchymal lineages. However, differentiation
activities to functional neurons were observed only from
iSCs, suggesting that locally-induced multipotent stem
cells, which likely originate from brain PCs following
ischemia, have potential to repair neuronal loss after
ischemic stroke.
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W-4021

CLINICOPATHOLOGICAL CORRELATION
(CPC) SINGLE-CELL ASSAYS, IMMUNE
SIGNATURES PANELS, AND TECHNOLOGIES
FOR MONITORING IMMUNE SYSTEM -
PARKINSON'’S DISEASE

Shaghayegh Harbi - VasculoTox, Inc., New York, NY, U.S.
Rong Wang - MSKCC; SKI Neurosurgery, New York, NY,
UsS.

Hannah Lui Park - UC/, School of Mediicine, Irvine, CA,
U.S.

John Gonzales - UCSF, Proctor Foundation for
Research in Ophthalmology, San Francisco, CA, U.S.

“The gold standard for diagnosis of Parkinson’s disease
has been the presence of SNpc [substantia nigra pars
compacta] degeneration and Lewy pathology at post-
mortem pathological examination.” (Kalia 2015) We
hypothesize the neurovascular compartment plays a
critical role in neurodegeneration. Parkinson’s disease
(PD) is diagnosed using clinical features (Frasier 2014)
and there is no test for definitive diagnosis of PD at
early stages of the disease (Kalia 2015). Biomarkers are
critically needed for diagnosing patients with PD, as well
as the subclinical PD cohort in whom early interventions
could be made, preserving neurologic function.
Our research objectives include the development
of assays for diagnostics applications - including
both sophisticated high-throughput applications
(comprehensive panel of markers) and point-of-care
(POC) diagnostic assay development. To identify a
connection between putative biomarkers and clinical
manifestations (such as degeneration, inflammation,
structural alterations), we propose single-cell and
cytometry assay development (Genomic and Proteomic
Single-Cell Arrays) to potentially reveal a connection
to clinical manifestation of disease phenotype. Impact.
We performed comprehensive bioinformatics analysis
and identified novel single-cell subsets (immune single-
cell signature)/panel of potential diagnostic markers
(genomic signatures) - present at early stages of the
disease. The results of the project can provide insight on
the potential critical role of neurovascular dysfunction
(as evidenced by the analysis of novel biomarkers and
the manifestation of ocular symptoms); and provide new
perspectives on the cellular and molecular mechanisms
underlying PD (early stages [preclinical and prodromal]
and disease progression). This knowledge will afford
the development of diagnostic assays and inform on
potential therapeutic targets.
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W-4023

GENERATION OF PSC-DERIVED NEURAL
ORGANOIDS USING AN ALGINATE-BASED
SCAFFOLD.

David Piper - Cell Biology, Thermo Fisher Scientific,
Carlsbad, CA, U.S.

Mark Kennedy - Thermo Fisher Scientific, Frederick,
MD, U.S.

Michael Connolly - Thermo Fisher Scientific, Frederick,
MD, U.S.

Rafal Witek - Thermo Fisher Scientific, Frederick, MD,
U.s.

Robert Horton - Thermo Fisher Scientific, Columbus,
OH, U.S.

Mark Powers - Thermo Fisher Scientific, Frederick, MD,
U.s.

Organoids are stem cell-derived microtissues composed
of multiple cell types that are typically arranged with in
vivo-like patterning and recapitulate organ function,
in vitro. As such, these complex models are quickly
becoming a favored system to study embryonic
development and disease. However, producing
sufficient quantities of these organoids remains a
significant hurdle. Here we demonstrate the utility of an
animal origin-free, chemically-defined, alginate-based
3D scaffold to generate increased numbers of neural
organoids. For this approach we used pluripotent stem
cells to form embryoid bodies seeded directly into
a preformed alginate 3D scaffold followed by neural
induction. Neurospheres subsequently isolated from this
scaffold continued to grow and undergo self-directed
neural differentiation. These neural organoids formed
multiple rosette-like structures that express progenitor
markers such as SOX1, SOX2 and FOXGI, whereas the
surrounding cells expressed the cortical markers SATB2
and CTIP2 as well as other neuronal markers such as
MAP2 and NeuN. Additional gene expression analyses
also indicated these organoids expressed many
neuronal and cell type-specific markers suggesting
these organoids are composed of multiple neural cell
types. In all, our data suggest that the application of 3D
alginate scaffolds are an effective means to generate
neural organoids and may help overcome the issue of
scale.

W-4025

CLINICAL APPICABLE HUMAN ES CELL-
DERIVED HEPATOCYTES, WHICH ENHANCED
HEPATIC METABOLIZING ACTIVITY USING
REPEATED EXPOSURE TO XENOBIOTICS

Miae Won - Department of Chemistry; Supramolecular
Nanoorganic Material Laboratory, Korea University,
Seongbuk-Gu, Korea

Kyoung Sunwoo - Korea University, Seoul, Korea
Seyoung Koo - Korea University, Seoul, Korea

Won Young Kim - Korea University, Seoul, Korea
Hyeong Seok Kim - Korea University, Seoul, Korea
Jinwoo Shin - Korea University, Seoul, Korea

Inseob Shim - Korea University, Seoul, Korea
Geun Young Park - Korea University, Seoul, Korea
Subin Son - Korea University, Seoul, Korea

Taeho Jeong - Korea University, Seoul, Korea
Soobin Kim - Korea University, Seoul, Korea

Jong Seung Kim - Korea University, Seoul, Korea

As a promising cell source for clinical application and
in vitro drug screening, hepatic functions of human
stem cell-derived hepatocyte-like cells (HLCs) should be
increased comparable to human primary hepatocytes.
However, the expression and activity of hepatic
metabolizing enzymes of final HLCs are usually much
lower than primary human hepatocytes. Here, we showed
significantly increased hepatic metabolizing enzymes
(Phase |, Il and nuclear receptor) using an optimized
hepatic differentiation protocol; three-dimensional (3D)
spheroidal culture and repeated exposure to xenobiotics.
Prior to generate highly functional HLCs, >90% albumin-
positive HLCs were produced by using our hepatic
differentiating protocol without purification. Then we
generated 3D spheroidal aggregates of hepatoblast,
which have high viability and proliferation ability.
Our data showed that the 3D hepatoblast-spheroids
expressed significantly increased activity of hepatic
enzymes, compared to 2D-cultured HLCs. Furthermore,
when the 3D hepatoblast-spheroids were repeatedly
exposed to xenobiotic (acetaminophen, rifampicin, and
phenobarbital), the expression of hepatic enzymes were
much more increased, compared to non-exposed group.
In conclusion, our repeated exposure to xenobiotics for
maturing hepatic functions of HLCs would be a new
method to produce highly functional HLCs for clinical
and in vitro drug screening.

Funding Source: This research was supported by
Basic Science Research Program through the National
Research Foundation of Korea(NRF) funded by the
Ministry of Education (No.2017R1IDTAIB0O3030062).

W-4027

THE FUNCTIONAL ROLE OF CIRCRNAS IN
NAIVE TO PRIMED PLURIPOTENCY STATE
TRANSITION

Chun ying Yu - /COB, Academia Sinica, Taipei, Taiwan
Stone Lee - Academia Sinica, Taipei, Taiwan
Hung Chih Kuo - Academia Sinica, Taipei, Taiwan

Abstract: Preimplantation epiblast derived embryonic
stem cells (ESCs) and postimplantation epiblast derived
epiblast stem cells (EpiSCs) represent the naive and
primed states of pluripotency, respectively. The function
of transcriptional factors, such as Otx2, is addressed in
naive to primed pluripotency states (N-to-P) transition.
However, the role of RNA molecules involved in N-to-P
transition is less clear. Here we showed that the ectopic
expression of circular RNAs (circRNAs) circF, circS, and
circT promote the N-to-P transition. On the other hand,
disruption of circF, circS, and circT hampered N-to-P
transition in vitro and postimplantation epiblasts in vivo.
Together, we showed that circRNAs were involved in the

pluripotency states transition.
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Funding Source: MOST-106-2321-B-001-049-MY 3.
W-4029

THE LYSINE SPECIFIC DEMETHYLASE LSD1/
KDM1A PRIMES ENDODERMAL COMMITMENT
OF HUMAN EMBRYONIC STEM CELLS

Veronica Astro - BESE Division, KAUST University,
Thuwal, Saudi Arabia

Elisabetta Fiacco - KAUST University, Thuwal, Saudi
Arabia

Yara Fadaili - KAUST University, Thuwal, Saudi Arabia
Maryam Alowaysi - KAUST University, Thuwal, Saudi
Arabia

Antonio Adamo - KAUST University, Thuwal, Saudi
Arabia

The incidence of glucose metabolism disorders, such
as type 2 diabetes (T2D) and insulinresistance (IR), is
rising worldwide fueled by the increased prevalence of
obesity and unhealthy lifestyles. Recent observations
point to aberrant epigenetic marks deposition as a key
mechanism responsible for defective pancreatic B-cell
maturation during organogenesis that could lead to
higher T2D and IR susceptibility risks later in life. The
aim of our study is to elucidate the epigenetic role of the
lysine specific demethylase LSD1 during specification of
human embryonic stem cells (hESCs) into endodermal
lineages including glucose sensitive cells such as
pancreatic B-cells and hepatocytes. LSD1 is a histone
3 demethylase whose function is finely tuned during
human development. LSD1 is progressively induced
during differentiation of hESCs into pancreatic B-cells
and hepatocytes. Our studies on CRISPR-derived LSD1-
depleted WAO1 (H1) hESCs (LSD1-/-) have shown an
induced expression of the specific endodermal markers
FOXAZ2, SOX17 and HNF4, albeit the stemness properties
of LSD1-/-hESCs are maintained. These data suggest
that the absence of LSD1 primes the endodermal
commitment of hESCs, by unlocking the transcription of
poised master regulators of endoderm differentiation.
Consistently, our preliminary results indicate that, already
at the pluripotent stage, LSD1 occupies the promoter of
key transcription factors driving the differentiation into
glucose sensitive cells. Altogether our findings suggest
a critical role for LSD1 in tuning the differentiation of
hESC into glucose sensitive endodermal lineages.

W-4031

MSX2 INITIATES AND ACCELERATES
MESENCHYMAL STEM CELL SPECIFICATION
OF HPSCS BY REGULATING TWIST1 AND
PRAME

Jiaxi Zhou - Chinese Academy of Medical Sciences &
Peking Union Medlical College, Tian Jin, China

Leisheng Zhang - Chinese Academy of Medlical
Sciences & Peking Union Medlical College, Tian Jin,
China

Hongtao Wang - Chinese Academy of Medlical Sciences
& Peking Union Medlical College, Tian Jin, China
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Cuicui Liu - Chinese Academy of Medlical Sciences &
Peking Union Medical College, Tian Jin, China

Qingqging Wu - Chinese Academy of Medical Sciences &
Peking Union Medical College, Tian Jin, China

Pei Su - Chinese Academy of Medical Sciences & Peking
Union Medlical College, Tian Jin, China

Dan Wu - Chinese Academy of Medical Sciences &
Peking Union Medical College, Tian Jin, China

Jiaojiao Guo - Central South University, Chang Sha,
China

Wen Zhou - Central South University, Chang Sha, China
Yuanfu Xu - Chinese Academy of Medical Sciences &
Peking Union Medlical College, Tian Jin, China

Lihong Shi - Chinese Academy of Medical Sciences &
Peking Union Medical College, Tian Jin, China

The gap in knowledge of the molecular mechanisms
underlying directed differentiation of hPSCs into the
mesenchymal cell lineages hinders the application of
hPSCs for cell-based therapy. In this study, we identified
a critical role of muscle segment homeobox 2 (MSX2)
in initiating and accelerating the molecular program
that leads to mesenchymal stem/stromal cell (MSC)
differentiation from hPSCs. Genetic deletion of MSX2
impairs hPSC differentiation into MSCs, while ectopic
expression of MSX2 enhances and accelerates MSC
differentiation of hPSCs. When aided with a cocktail of
soluble molecules, MSX2 ectopic expression induces
hPSCs to form nearly homogenous and fully functional
MSCs within a week. Mechanistically, MSX2 induces
hPSCs to form neural crest cells, an intermediate cell
stage preceding MSCs, and further differentiation by
regulating TWIST1 and PRAME. Our findings provide
novel mechanistic insights into lineage specification of
hPSCs to MSCs and effective strategies for applications
of stem cells for regenerative medicine.

Funding Source: This work was supported by Fun:
2015CB964902, 2016YFA0102300, 2017YFA0103100
and 2017YFA0103102, 2016-12M-1-018, 2016-12M-3-
002, 81530008, 31671541, 31500949, 16JCZDJC33100,
3332015128, 2014-0710-1004, 2016-0710-09.
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ADDICTION ASSOCIATED N40D MU-OPIOID
RECEPTOR VARIANT DIFFERENTIALLY
REGULATES SYNAPTIC TRANSMISSION IN
HUMAN NEURONS

Apoorva Halikere - Neuroscience, Rutgers University,
East Brunswick, NJ, U.S.

Dina Popova - Rutgers University, New Brunswick, NJ,
U.Ss.

Aula Hamod - Rutgers University, New Brunswick, NJ,
U.S.

Mavis Swerdel - Rutgers University, New Brunswick, NJ,
U.S.

Jennifer Moore - Rutgers University, New Brunswick,
NJ, U.S.

Jay Tischfield - Rutgers University, New Brunswick, NJ,
USs.
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Ronald Hart - Rutgers University, New Brunswick, NJ,
uU.s.

Zhiping Pang - Rutgers University, New Brunswick, NJ,
U.s.

The mu opioid receptor (MOR) mediates the most
powerful addictive properties of opiate alkaloids.
Because of its critical role in mediating reward and
positive reinforcement, MOR is also an indirect target
of alcohol, nicotine, and other drugs of abuse. MOR
mediated synaptic alterations in reward-associated brain
regions may represent a key underlying mechanism of
the reinforcing aspects of drug abuse. Furthermore,
human genetic studies suggest that functional genetic
variation at the MOR are thought to impact individual
responses to opioid drugs. In fact, the most common
SNP in the MOR (OPRM1 AT1I8G, rs1799971) replaces
an asparagine with an aspartate at position 40 (MOR
N40D) of MOR, and has been associated with opioid
and alcohol addiction, but its mechanism has remained
unclear. The limited understanding of the cellular and
synaptic function of the MOR in human neurons has
hindered the development of effective opioids that
minimize addictive tendencies.To provide new cellular
and molecular insight into functional consequences
of OPRM1 A118G, we generated homozygous N40D
induced inhibitory neuronal cells (iNs) from human
subject derived induced pluripotent stem cells (iPSCs).
We found that D40 expressing iN cells consistently
exhibit a stronger suppression of inhibitory synaptic
release by a MOR-specific agonist, DAMGO, compared to
N40 iN cells in multiple human subject derived cell lines.
We then used CRISPR/Cas9 gene editing to generate
two sets of isogenic human stem cell lines carrying
homozygous N40O or D40 alleles, which recapitulate
the synaptic phenotype of the subject derived iN cells,
demonstrating the observed MOR-mediated effect
is due to the N4OD variant as opposed to secondary
background genetic variation in the human subjects. The
observed functional differences are mediated by a more
robust decrease in neuronal excitability compounded
by decreased synaptic release in D40 MOR versus N40
MOR carrier iN cells mediated by MOR signaling. We
provide direct evidence that common MOR genetic
variation encodes functional variability at the level of
synaptic transmission. The use of patient-derived stem
cells to unravel the impact of OPRM1 gene variants and
may ultimately provide the necessary insight to develop
patient-specific, precision medical interventions for
drug and alcohol dependence.

Funding Source: Supported by: NIH-NIAAA NRSA
F31AA024033 (AH) and TROT1AA023797 (ZP).
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CHARACTERIZATION OF TRANSGENIC
PORCINE EMBRYONIC STEM CELL LINES FOR
IN VITRO BRAIN TUMOR MODEL

Seon-Ung Hwang - College of Veterinary Medicine,
Chungbuk National University, Cheongju, Korea

Mirae Kim - Chungbuk National University, Cheongju,
Korea

Kiyoung Eun - Chungbuk National University, Cheongju,
Korea

Gabsang Lee - Johns Hopkins University School of
Medicine, Baltimore, MD, U.S.

Sang-Hwan Hyun - Chungbuk National University,
Cheongju, Korea

Pigs are brain tumor models more suitable than mice.
The pig’s brain is larger than the mouse and more similar
to humans because it has an anatomical structure. In
this study, we are using CreERT2 (a Cre recombinase
fused to the mutated ligand-binding domain of the
human estrogen receptor) induction system to establish
the in vitro brain tumor model. First, we made a vector
structure. This is a 2A peptide-dependent polysistronic
expression construct carrying the DsRed, SV40LT and
HrasV12 genes after CreERT2-related recombination.
Whether the introduction of the transgenes are
confirmed by PCR and a fluorescence activated cell
sorter. Second, the somatic cell nuclear transfer (SCNT)
was performed using the brain tumor model transgenic
(TG) cell line and then the whole seeding was performed
using SCNT TG blastocysts. As a result, two TG porcine
embryonic stem (pES) cell lines were established. TG
PES cell lines are showed primed and bFGF dependent
characteristics. These characteristics are consistent with
other previously reported pES cell lines. We confirmed
the insertion of a brain tumor-inducing gene through
genomic DNA PCR. Immunohistochemical staining
results showed that both cell lines expressed Oct4,
pluripotent marker. Alkaline phosphatase (AP) staining
results showed that AP positive and embryoid formation
(EB) were also confirmed by immunohistochemical
staining. In conclusion, we established embryonic
stem cells in an in vitro brain tumor model through
SCNT. Further studies are needed to confirm the in
vivo teratoma formation using immunodeficiency
(SCID:Severe Combined ImmunoDeficient syndrom)
mouses.

Funding Source: This work was supported by a grant
from the “National Research Foundation of Korea
Grant funded by the Korean Government (NRF-
2016R1ID1ATIB03933191, NRF-2017R1A2B4002546)”,
Republic of Korea.
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DECIPHERING THE ROLE OF

NOTCH SIGNALING IN Y TO PDA
TRANSDIFFERENTIATION IN VIVO IN
C.ELEGANS

Laura Vibert - Department of Biology and Stem Cell
Department IGBMC, Strasbourg, France

Thomas Daniele - The Research Institute of Molecular
Pathology (IMP), Vienna, Austria

Nadine Fischer - IGBMC CNRS UMR7104, INSERM
U964, UdS, Strasbourg, France

Sophie Jarriault - /IGBMC CNRS UMR7104, INSERM
U964, UdS, Strasbourg, France

Cell differentiation is a key process in the development
of multicellular organisms. In the last ten years, efforts
towards understanding how a cell acquires and maintains
a stable differentiated identity led to the demonstration
that differentiated cells could dedifferentiate both in vivo
as a natural process and in vitro by forcing the expression
of pluripotency transcription factors. This process
in vitro is only fully effective in a restricted number
of cell types, i.e is cell context-dependent. We use an
exceptional in vivo event of cell identity change during
C. elegans development to understand what makes
a cell prone to change its identity. This process where
a rectal cell (called Y) becomes a motoneuron (called
PDA) is called transdifferentiation and can be analysed
at the single cell level. The Y -to-PDA transdifferentiation
is a step-wise process which englobes 1) erasure of Y
rectal identity followed by 2) aquisition of a specific
neuronal identity. The dramatic changes observed in
markers expression suggest that this transdifferentiation
process is driven by activation of key regulators which
would allow the rapid switch from a cell state to another.
Importantly, Y is competent for transdifferentiation,
but its neighbouring rectal cells are not. From all rectal
cells, only the Y cell expresses the lin-12/Notch receptor.
Furthermore, this expression appears to be dynamic
and restricted to the embryonic stage. Importantly, we
found that a pulse of the LIN-12/Notch receptor activity
is sufficient to convert another cell, into a competent
Y cell that transdifferentiates into an additional PDA-
like neuron. The major aim of the project is to identify
the target genes that Notch uniquely activates in the
Y cell and which may be involved in setting up the
competence to reprogram. This work will also lead to
investigate the gene regulatory network that allows a
cell to transdifferentiate - but not its neighbours. We will
report our latest progress at meeting.

Funding Source: ErC PlastiCell.
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THE ROLE OF ADULT HIPPOCAMPAL
NEUROGENESIS IN LEARNING AND MEMORY
OUTCOMES AFTER REPETITIVE MILD
TRAUMATIC BRAIN INJURY IN MICE

Kisha Greer - Translational Biology, Medicine, and
Health, Virginia Tech, Blacksburg, VA, U.S.
Michelle Theus - Virginia Tech, Blacksburg, VA, U.S.

Mild Traumatic brain injury (mTBI) results in a broad
spectrum of disabilities where the underlying etiology
and long-term neuropathological ramifications are not
well understood. Military personnel and athletics often
accrue multiple TBIs which increase their chances of
developing severe cognitive dysfunction and chronic
neurodegenerative disorders. This dysfunction is
amplified when stem cell-driven neurogenesis is impaired
after TBI. During adult hippocampal neurogenesis, Type
| and Type Il neural stem/progenitor cells (NSPCs)
differentiate into Type Il neuroblasts and migrate radially
from the subgranular zone into the granular cell layers
before they differentiate into newborn neurons. To date,
few studies have investigated the role of endogenous
adult neurogenesis in the dentate gyrus (DG) of the
hippocampus in cognitive decline after repeated mTBI.
Using an established murine model of repeated mTBI,
we found significant learning and memory deficits
one month post-injury via Barnes Maze analysis. To
determine whether these behavioral changes are the
result of impaired neurogenesis, we performed cell fate
analysis using BrdU labeling. While our findings show
a decrease in BrdU-positive cells a month after injury,
more of these cells were co-labeled with differentiated
markers (NeuN/Prox1/DCX) in the DG after repeated
MTBI when compared to sham, indicative of increased
differentiation. Interestingly, we find increased numbers
of neuroblasts and mature Proxl1-positive neurons in the
hilus. These findings suggest aberrant neurogenesis
may be contributing to the learning and memory
deficits after rmTBI. To test this, future neural stem cell
ablation studies will be conducted to determine whether
misguidance during neurogenesis, in part, mediates
mMTBI-induced cognitive dysfunction.

Funding Source: NIH ROI1

NS096281.
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W-4041

INVESTIGATION OF THE OPTIMAL HYPOXIA
OPERATING CONDITIONS FOR MAMMALIAN
CELL CULTURE

Yu Mi Kim - MEDIPOST Co., Ltd, Seoul, Korea
Hong Bae Jeon - MEDIPOST. Co., Ltd, Seoul, Korea
Soon-Jae Kwon - MEDIPOST. Co., Ltd, Seoul, Korea

The effect of hypoxia condition in mammalian cell culture
has been reported for decades and has been adapted for
developing and manufacturing stem cell drug products.
Hypoxia condition can be induced with several methods.
Especially, hypoxic CO2 incubators are widely used for
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academic research and general cultivation purposes for
small-scale production. However, in actual use of the
equipment, the opening time of the incubator causes
the hypoxia condition inside the equipment to break
down, and the repetition of this would negatively affect
the cell proliferation and characteristics. Therefore, we
tried to find more optimal hypoxia operating conditions
by measuring how the hypoxia condition changes
according to the opening time of the incubator door.
Basically, to measure the oxygen concentration, the
incubator itself, the oxygen concentration sensor in the
air inside the incubator, and the amount of dissolved
oxygen in the medium were measured and compared. In
addition, the difference in the oxygen concentration in
the culture medium was compared between the static
culture and the method of accelerating the easy gas
equilibrium by stirring in medium. This provides clues
as to what oxygen concentration the cultured cells are
exposed to during the actual culturing process and how
to proceed to expose them to a more optimal oxygen
concentration. Since there are many institutions and
companies that are still using traditional incubators, we
hope that it will help to get better results by providing a
more optimized environment to the cells.

W-4043

DEVELOPMENT OF AN AUTOMATED
PLATFORM FOR PREDICTING THE
TERATOGENIC POTENTIAL OF DRUGS USING
HUMAN INDUCED PLURIPOTENT STEM CELLS

Cecile Terrenoire - New York Stem Cell Foundation,
New York, NY, U.S.

Barry McCarthy - New York Stem Cell Foundation,
NewYork, U.S.

TC Ramaraj - New York Stem Cell Foundation, New
York, U.S.

Kennedy Agwamba - New York Stem Cell Foundation,
New York, U.S.

Daniel Paull - New York Stem Cell Foundation, New
York, U.S.

Lauren Vensand - New York Stem Cell Foundation, New
York, U.S.

Bruce Sun - New York Stem Cell Foundation, New York,
US.

Vignesh Nadar - New York Stem Cell Foundation, New
York, U.S.

Reid Otto - New York Stem Cell Foundation, New York,
U.S.

Jordan Goldberg - New York Stem Cell Foundation,
New York, U.S.

Manuela Jaklin - Roche Innovation Center Basel, Basel,
Switzerland

Nicole Schaefer - Roche Innovation Center Basel, Basel,
Switzerland

Stefan Kustermann - Roche Innovation Center Basel,
Basel, Switzerland

Scott Noggle - New York Stem Cell Foundation, New
York, U.S.

Claudia McGinnis - Roche Innovation Center Basel,
Basel, Switzerland

The mouse embryonic stem cell test (mEST) is an in
vitro assay widely used by the pharmaceutical industry
to predict the teratogenic potential of new compounds.
It combines a cytotoxicity study with a differentiation
test to assess teratogenic potential using a statistical
prediction model. Prediction inaccuracy is a major
weakness of this assay, however, because it uses results
obtained from a murine model to infer the teratogenic
potential of compounds in humans. In addition, the
MEST has important limitations such as labor-intensive
cell differentiation methods and the nature of the
differentiation test (which relies on a manual count of
beating cardiac tissue). To address these issues, we
have developed an automated embryonic stem cell test
using human induced pluripotent stem (hiPS) cells and
the NYSCF Global Stem Cell ArrayTM. This automated
platform is being developed to facilitate rapid and
efficient screening of a panel of compounds on human
iPS cells and evaluate their teratogenic potential based
on novel cytotoxicity and differentiation studies. Upon
validation, this will provide a novel preclinical model of
toxicity that will permit high throughput, automated
assays to assess for potential teratogenicity in human
rather than murine cells.

Funding Source: Funding provided by NYSCF (501c3)
and F. Hoffmann-La-Roche Ltd.
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A 3D BIOPRINTING SYSTEM FOR
ENGINEERING CELL-EMBEDDED HYDROGELS
BY DIGITAL LIGHT PROCESSING

Jimmy Jiun-Ming Su - National Yang-Ming University,

Taipei, Taiwan

Shyh-Yuan Lee - National Yang-Ming University, Taipei,
Taiwan

Yuan-Ming Lin - National Yang-Ming University, Taipei,
Taiwan

Bioprinting has been applied to produce 3D cellular
constructs for tissue engineering. Microextrusion printing
is the most common used method, however, printing low
viscosity bioink is a challenge for this method. Herein, we
developed a new 3D printing system to fabricate cell-
laden hydrogels viaa DLP-based projector. The bioprinter
is assembled from low-cost equipment including stepper
motor, screw, LED-based DLP projector, open source
computer hardware and software. The system can use
low viscosity and photo-polymerized bioink to fabricate
3D tissue mimics in a layer-by-layer manner. In this study,
we used gelatin methylacrylate (GelMA) as bioink for
stem cell encapsulation. In order to reinforce the printed
construct, surface modified hydroxyapatite has been
added in the bioink. We demonstrated the silanization
of hydroxyapatite can improve the crosslinking strength
between the interface of hydroxyapatite and GelMA.
The results showed that the incorporation of silanized
hydroxyapatite into the bioink had an enhancing effect
on the mechanical properties of printed hydrogel.
In addition, the hydrogel had low cytotoxicity and
promoted the cell differentiation of embedded human
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bone marrow stem cells (hBMSCs) and retinal pigment
epithelium (RPE) cells. Moreover, this bioprinting
system has ability to generate microchannels inside the
engineered tissues to facilitate diffusion of nutrients.
We believe this 3D bioprinting system has the potential
to fabricate various tissues for clinical applications and
regenerative medicine in the future.

Funding Source: This work was supported by the grant
from Ministry of Science and Technology, Taiwan (MOST
106-2314-B-010-031).
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KDM1A ENHANCED THE OSTEO/
DENTINOGENESISOF THE STEM CELLS FROM
APICAL PAPILLA VIA BINDING WITH PLOD2

Ying Zheng - Department of Endodontics, School of
Stomatology, Beijing, China

Lijun Wang - School of stomatology, Beijing, China
Zhipeng Fan - School of Stomatology, Beijing, China

Dental tissue-derived mesenchymal stem cells (MSCs)-
mediated pulp-dentin regeneration is considered a
potentialapproachfortheregenerationofdamagedteeth.
Enhancing MSC-mediated pulp-dentin regeneration is
based on an understanding of the molecular mechanisms
underlying directed cell differentiation process. Histone
demethylation enzyme, lysine demethylase 1A (KDM1A)
can regulate the differentiation of some MSCs, but its role
in dental tissue-derived MSCs is unclear. We obtained
SCAPs from immature teeth. Alkaline phosphatase
(ALP) activity assay, Alizarin red staining, quantitative
calcium analysis, osteogenesis-related genes expression,
and in vivo transplantation experiment were used
to explore the osteo/dentinogenic differentiation.
Co-immunoprecipitation (Co-IP) assay was used to
investigate the binding protein. Knock-down of KDM1A
reduced ALP activity and mineralization,promoted
the expressions of osteo/dentinogenic differentiation
markers DSPP, DMP1, BSP and key transcript factors,
RUNX2, OSX,DLX2 in SCAPs, and also enhanced the
osteo/dentinogenesis in vivo. In addition, KDMIA
could associate with PLOD2 to form protein complex.
And knock-down of PLOD2 inhibited ALP activity
and mineralization, and promoted the expressions of
DSPP, DMP1, BSP, RUNX2, OSX and DLX2 in SCAPs.
KDMIA might have different role in different stage of
osteo/dentinogenic differentiation process by binding
partner with PLOD2, and final resulted in the inhibited
function for the osteo/dentinogenesis in SCAPs.
Our studies provided a further understanding of the
regulatory mechanisms of dynamic osteo/dentinogenic
differentiation process in dental tissue MSCs.
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W-4049

RECOVERY OF PARALYZED LIMB MOTOR
FUNCTION IN CANINE WITH COMPLETE
SPINAL CORD INJURY FOLLOWING
IMPLANTATION OF MSC-DERIVED NEURONAL
NETWORK SCAFFOLD

Yuan-shan Zeng - Department of Histology and
Embryology, Sun Yat-Sen University, Guangzhou, China
Guo-hui Guo-hui Wu - Sun Yat-sen University,
Guangzhou, China

Xiang Zeng - Sun Yat-sen University, Guangzhou, China

Our previous study showed that bone marrow
mesenchymal stem cell (MSC)-derived neuronal
network scaffold, constructed by tissue engineering
approach, survived in the injury/graft site of spinal cord,
integrated into the host neural circuits and served as
“neuronal relay” to improve the limb motor function in
a complete spinal cord injury (SCI) rat model. Whether
such strategy could be capable of repairing large spinal
cord tissue loss and of restoring motor function of large
animal still need to be explored. In the current work we
adopted the established tissue engineering method
to construct canine MSC-derived neuronal network
scaffold and evaluated its therapeutic efficacy in treating
adult beagle dog with completely transected spinal cord
injury. The results showed that after co-culturing with
neurotropin-3 (NT-3) overexpressing Schwann cells in a
three dimensional gelatin sponge scaffold for 14 days,
TrkC (the receptor for NT-3) overexpressing canine
MSCs differentiated into neuron-like cells, some of which
were endowed with the capability of generating action
potentials and connected each other through synaptic
structure with trans-synaptic electrical activities. The
complete SClbeagle dogs received the transplantation of
the MSC-derived neuronal network scaffold manifested
a gradual regaining of paralyzed limb motor function,
along with improved eletricophysiological presentation,
when compared with those only received the
transplantation of gelatin sponge scaffold. MRI and DTI
imaging suggested that dogs received transplantation
of MSC-derived neuronal network scaffold had more
robust nerve tract regeneration in the injury/graft
site of spinal cord. Histological analysis showed that
a portion of MSC-derived neuron-like cells survived in
the injury/graft site up to 6.5 months and integrated
with BDA labeled corticospinal tract nerve fibers and
5-HT positive descending nerve fibers by synapse-like
structures as detected by immunoelectron microscopy.
C-fos expression was observed in donor cells locating
in the injury/graft site following electrical stimulations
on the somatomotor cortex. Taken together, the results
suggest the transplanted MSC-derived neuronal network
scaffold may function as “neuronal relay” to restore
paralyzed limb motor function in canine with complete
SCI.

Funding Source: 1. National Natural Science Foundation
of China (No.: 81330028) 2. National Key R&D Program
of China (No.: 2017YFA0104701).
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W-4051

SERUM DEPRIVATION ACCELERATES
UMBILICAL CORD-DERIVED MESENCHYMAL
STEM CELLS DIFFERENTIATION TOWARDS
ADIPOCYTES AND OSTEOBLASTS

Yuyus Kusnadi, Stem Cell and Cancer Institute, Jakarta,
Indonesia

Felicia Bianca Tjahjadi - Stem Cell and Cancer Institute,
PT. Kalbe Farma, Tbk., Jakarta, Indonesia

Dilafitria Fauza, - Stem Cell and Cancer Institute, PT.
Kalbe Farma, Tbk., Jakarta, Indonesia

Windy Lois - Stem Cell and Cancer Institute, PT. Kalbe
Farma, Tbk, Jakarta, Indonesia

Yuyus Kusnadi, - Stem Cell and Cancer Institute, PT.
Kalbe Farma, Tbk., Jakarta, Indonesia

Christine Lagonda - Stem Cell and Cancer Institute
Kalbe Farma Tbk, Jakarta, Indonesia

Serum is an essential substance in cell culture media
in which commonly produced from animals. It is
known that serum contains nutrition and cytokines
for cell growth, as well as adhesive molecules to assist
cells attachment. Furthermore, serum also provides
less stress environment for the cells and could act as
protease inhibitor to protect their protein stability. Fetal
bovine serum (FBS) has been widely used in cell culture
due to its beneficial effects and ideal for the growth
of various cell types. In this study, we found that FBS
deprivation in UC-MSCs culture media was able to
accelerate cell differentiation towards adipocytes and
osteoblasts when induced by differentiation medium
compared to cells cultured in media containing serum.
MSCs were isolated from umbilical cord and cultured
in Minimum Essential Medium (MEM) containing 10%
Fetal Bovine Serum and 1% Antibiotic-Antimycotic
up to 6th passage. The cells were cultured for 9 days
in two conditions: serum-free medium (starved) and
serum-contained medium (non-starved) and then
further checked their MSC specific surface markers
(CD 105, CD 73, CD 90) and ability to differentiate into
adipocytes and osteoblasts. Differentiation of the cells
was observed in two time points, 7th and 14th days for
adipocytes and three time points, 7th, 14th, and 21st
days for osteoblasts. The differentiated cells were then
continued for histological staining and quantification
assay. The immunophenotype data showed that in
three different batches there was an unstable result of
surface markers of UC-MSC. Batch 1: CD 90 91.48%, CD
105 97.05%, CD 73 99.09%, Batch 2: CD 90 89.87%, CD
105 67.25%, CD 73 83.56%, and batch 3: CD 90 94.65%,
CD 105 87.75%, CD 73 92.76%. The < 95% value of MSC
surface markers could possibly be related to reduced
stemness of the MSC. Starved UC-MSCs while induced
by differentiation medium were differentiated into
adipocytes on the 7th day, a week earlier than non-
starved UC-MSC which is on the 14th day. A similar result
in osteoblasts differentiation given by starved UC-MSC
which differentiated in 14th days while it took 21 days
for non-starved MSC. It could imply that the fate of

MSC in serum-deprived condition is not only apoptosis
but also promoting differentiation towards adipocytes
and osteoblasts when the microenvironments of
differentiation are available in situ.
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W-1002

SCALABLE BIOREACTOR PLATFORMS
FOR PRODUCTION OF HUMAN AMNIOTIC
EPITHELIAL CELLS-DERIVED EXOSOMES

Gina D. Kusuma - Monash University, Clayton, Victoria,
Australia

Dandan Zhu - Monash University, Clayton, Victoria,
Australia

Jean Tan - Monash University, Clayton, Victoria,
Australia

Mirja Krause - Monash University, Clayton, Victoria,
Australia

Rebecca Lim - Monash University, Clayton, Victoria,
Australia

The human placenta harbor a variety of stem cells
populations. Human amnion epithelial cells (hAECs),
isolated from amniotic membrane, are currently being
used in pre-clinical studies and clinical trials with
reports that hAECs possess multipotent differentiation,
immunosuppresive, anti-inflammatory, and anti-
fibrotic activities. Their therapeutic benefits are largely
attributed to their secretome, and like most stem cells,
hAECs secrete large number of extracellular vesicles,
particularly exosomes that carry bioactive cargo. To use
amniotic exosomes as cell-free therapy, development of
scalable platform for exosomes production is of critical
importance. We evaluated two clinically-compatible
bioreactor platforms for hAECs culture and the
subsequent secretome yield and quality were compared
to traditional 2D culture. hAECs were cultured under
defined serum-free conditions in conventional 2D culture
system, biaxial agitation bioreactor, and fixed bed
bioreactor. Cell viability, pH, glucose and lactic acid levels
were monitored daily. Conditioned media were sampled
daily and potency assessed for immunomodulatory
and pro-angiogenic activity, as has been shown in
hAECs. However, only hAEC-conditioned medium
from biaxial agitation bioreactor showed comparable
immunomodulatory properties on T cell proliferation,
HUVEC angiogenesis, and macrophage phagocytosis
as expected from 2D culture. Amniotic exosomes were
isolated by serial ultracentrifugation; particles size
distribution was measured by NTA. Protein yield and
particle numbers were significantly higher in amniotic
exosomes cultured in both bioreactors compared to 2D
culture. The microenvironment in bioreactor systems
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altered amniotic exosomes biogenesis. The biaxial
agitation bioreactor produces higher mass transfer due
to its unique mixing pattern and also demonstrates
better cell viability for cell suspension systems, therefore
represents a robust and effective method for cGMP
production of amniotic exosomes.

W-1004

MESENCHYMAL STEM CELLS FROM HUMAN
DECIDUA BASALIS AS A DOUBLE-EDGED
SWORD IN MODULATING THE FUNCTIONS OF
HUMAN NATURAL KILLER CELLS

Mohamed Abumaree - King Saud bin Abdulaziz
University for Health Sciences, Riyadh, Saudi Arabia
Najla Alshehri - King Abdullah International Medical
Research Center, Riyadh, Saudi Arabia

Abdulaziz Almutairi - King Abdullah International
Medical Research Center, Riyadh, Saudi Arabia

Mesenchymal stem cells from the decidua basalis of
human placentae (DBMSCs) express a compheresnive
range of molecules with a modulatory functions on
their targets. These properties make DBMSCs useful for
cellular therapy. Here, we studied DBMSC interaction
with natural killer (NK) cells, and the effects of this
interactions on NK cells and DBMSCs. DBMSCs were
cultured with IL-2 activated and resting unactivated
NK cells isolated from healthy human peripheral blood.
NK cell proliferation and cytolytic activities were then
studied using functional assays. NK cell expression of
receptors mediating their cytolytic activity against
DBMSCs, and the mechanism underlying this effect
on DBMSCs, were also studied. DBMSCs inhibited IL-
2-induced proliferation of resting unactivated NK cells
while increased the proliferation of activated NK cells.
Moreover, DBMSCs were lysed by high number of IL-
2-activated NK cells while they resisted lysis by low
numbers of NK cells but their proliferation reduced. NK
cell cytolytic activity against DBMSCs was mediated by
a number of activating NK cell receptors. In addition,
NK cell preconditioning by low number of DBMSCs did
not inhibit their lysis of cancer cells but their ability to
lyse cancer cells was inhibited after preconditioning
them by high number of DBMSCs, and this was also
associated with a reduction in cancer cell proliferation.
DBMSCs also increased NK expression of molecules
with anticancer activities. We conclude that DBMSCs
have a dual functions on NK cells that could enhance NK
cell anticancer therapeutic potential.

Funding Source: King Abdullah International Medical
Research Center.
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W-1006

IN VIVO IDENTIFICATION OF A NOVEL
PROGENITOR IN THE MESENCHYMAL CORE
OF HUMAN PLACENTAL VILLI USING A 16
COLOUR FLOW CYTOMETRY PANEL

Anna Boss - Obstetrics and Gynecology, University of
Auckland, Auckland, New Zealand

Anna Brooks - University of Auckland, Auckland, New
Zealand

Larry Chamley - University of Auckland, Auckland, New
Zealand

Joanna James - University of Auckland, Auckland, New
Zealand

During embryogenesis, the placenta initially develops
at a faster rate than the embryo, giving rise to the first
fetal blood vessels at around 15 days post conception,
when the embryo still exists in the three germ layers.
The formation of these placental blood vessels is key for
the placenta to exchange nutrients between the mother
and baby, but our understanding of their origins is very
poor. It is thought that mesenchymal progenitors within
the core of placental villi differentiate to give rise to the
vascular celllineagesinthe placenta. The core of placental
villi is also thought to be a site of haematopoiesis, but
the origins of blood cells in the early placenta prior
to the establishment of the fetal circulation is unclear.
Progenitors involved in these processes have not been
characterised in vivo despite the important implications
these cells may have for pregnancy success. Therefore,
we aimed to identify novel cell populations from freshly
digested placental villi using a 16 colour flow cytometry
panel incorporating mesenchymal and haematopoietic
stem cell markers. To do this, human first trimester (7-
12 weeks) and term (37-40 weeks) placental villi (n=6)
were digested with DNase, Collagenase and Dispase,
first briefly to denude and discard their outer trophoblast
layer, then to completely dissociate the villus core. Live
(DAPI negative) cells obtained from villus core digests
were simultaneously analysed for the expression of
CD34, CD31, CD144, Podo, CD105, CD90, CD73, HLA-
DR, CD45, VEGFR2, CD36, CD117, CD146, CD271 and
CD133 using a BD FACSAria Il. From the heterogeneous
mix of core cells we identified a novel population that
simultaneously expressed endothelial progenitor,
haematopoietic and mesenchymal cell markers (CD31,
CD34, CD144, CD45, CD73) in both first trimester and
term tissue. This combination of markers suggests at
the molecular level that this is a progenitor population
that may have the capacity to differentiate to both
endothelial and hematopoietic cell lineages. Future
work to localise, isolate and differentiate this population
will aid our understanding of how the very first human
blood vessels develop, and the role that this cell may
play in normal and abnormal pregnancy.

Funding Source: The University of Auckland Health
Research Council (HRC) of New Zealand.
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W-1008

EXOSOMES EXTRACTED FROM HUMAN
UMBILICAL CORD MESENCHYMAL STEM
CELLS ATTENUATED THE CARTILAGE
DESTRUCTION IN THE OSTEOARTHRITIS
RABBIT MODEL

Yu-Hsun Chang - Pediatrics, Buddhist Tzu Chi General
Hospital, Hualien, Taiwan

Kun-Chi Wu - Buddhist Tzu Chi General Hospital,
Hualien, Taiwan

Dah-Ching Ding - Buddhist Tzu Chi General Hospital,
Hualien, Taiwan

Osteoarthritis (OA) is a chronic degenerative joint
disorder which is characterized by articular cartilage
destruction and osteophyte formation. The major goal
of this project is to developed OA rabbit model for
investigating the therapeutic potential of the exosomes
extracted from human umbilical cord mesenchymal
stem cells (HUCMSCs). Totally 8 New Zealand White
(NZW) rabbits (14 months old) were used for this
study. After general anesthesia, the anterior cruciate
ligament transection procedure was done for both
knees of each rabbit, one was control, the other was
for exosome treatment. Exosomes was purified from
the 1 X 107 HUCMSCs’ conditioned media. Eight weeks
later, all rabbits were divided into two groups, four
rabbits in each one: one dose group and two doses
with an one-month interval group. All the rabbits were
euthanized 12 weeks after exosome therapy. The joint
surfaces were grossly examined. Histological evaluation
was done. Grossly, the joints showed surface erosion
both in control and exosome therapy groups. Under
microscopic exam, almost all cartilage was destructed in
control joints. However, the safranin O staining showed
preservation of cartilage in exosome therapy groups. In
conclusion, HUCMSCs exosome therapy could attenuate
the cartilage destruction in osteoarthritis. Our study
provided evidence for future clinical trials.

W-1010

AUGMENTATION OF ANTI-TUMOR ACTIVITIES
BY CBLB KNOCKOUT IN HUMAN CD34+ CORD
BLOOD-DERIVED NATURAL KILLER CELLS
FOR CANCER IMMUNOTHERAPY

James Edinger - Celuarity, Inc., Warren, NJ, U.S.
James Li - Celularity, Inc., Warren, NJ, U.S.
Chuan Wang - Celularity, Inc., Warren, NJ, U.S.
Mini Bharathan - Celularity, Inc., Warren, NJ, U.S.
Xuan Guo - Celularity, Inc., Warren, NJ, U.S.
Hemlata Rana - celularity, Inc., Warren, NJ, U.S.
Andrea DiFiglia - Clularity, Inc., Warren, NJ, U.S.
Robert Hariri - Clularity, Inc., Warren, NJ, U.S.

CBLB is a E3 ubiquitin ligase that maintains a balance
of immunity and tolerance of immune cells. It negatively
regulates various signal transduction pathways for T-cell
receptor, B-cellreceptorand high affinity immunoglobulin
epsilon receptor. In mouse models, CBLB deficiency led

to increased T cell and NK cell cytolytic activities and
Th1 cytokine secretion. CBLB deficient T cells were
resistant to TGFB mediated inhibition. Tumor metastasis
was inhibited in CBLB knockout mouse and this
inhibitory effect was regulated via NK cells specifically.
Celularity has established a cultivation process to
generate human placental intermediate NK (PiNK) cells
from umbilical cord blood CD34+ cells with substantial
cytolytic activity for cancer immunotherapy. We set
out to investigate the role of CBLB in regulating anti-
tumor activities of PiNK cells. Using CRISPR technology,
over 90% of the wildtype CBLB alleles were modified
in PINK cells and the predominant modification was a
single base-pair insertion that causes a frameshift in
CBLB protein. When compared with unmodified cells,
CBLB knockout PiINK (PiINK-CBLB KO) cells exhibited
a similar phenotype and a higher cytotoxicity against
a range of solid and liquid tumor cell lines as well as
primary tumor cells. PINK-CBLB KO cells also secreted
more Thl type cytokines in comparison to unmodified
cells. In contrast to T cells lacking CBLB, PiINK-CBLB
KO cells were still sensitive to TGFB mediated inhibition.
These data suggest that CBLB negatively regulates NK
cell effector functions. In addition, PINK-CBLB KO cells
showed in vivo proliferation revealed by CFSE labeling
and maturation evident by increased expression of
CD16, KIR and NKG2A over a period of 3 weeks post
infusion in NSG mice with Busulfan preconditioning
and IL-15 supplementation. Moreover, PiINK-CBLB KO
cells showed significantly greater anti-tumor activity in
a disseminated HL60-luc mouse model compared to
unmodified cells. Taken together, PINK-CBLB KO cells
exhibited higher in vitro and in vivo effector function
and proliferative capacity compared to non-modified
cells. These data suggest that targeting CBLB may
offer therapeutic advantages via enhancing anti-tumor
activities of NK cells.

ADIPOSE AND CONNECTIVE TISSUE

W-1012

JSJ37 IS A CELL-SURFACE MARKER FOR
MURINE OLFACTORY MESENCHYMAL
STROMAL CELLS

Matthew Barker - Griffith Institute for Drug Discovery,
Griffith University, Nathan, Queensland, Australia
Mariyam Murtaza - Griffith University, Nathan,
Queensland, Australia

Johana Tello-Velasquez - Griffith University, Nathan,
Queensland, Australia

Matthew Barton - Griffith University, Southport,
Queensland, Australia

Jenny Ekberg - Griffith University, Southport,
Queensland, Australia

James St. John - Griffith University, Southport,
Queensland, Australia
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The cells of the olfactory mucosa are being widely
investigated for their potential regenerative properties,
especially for the treatment of spinal cord injury.
However, the olfactory mucosa consists of a number
of cell-types including olfactory ensheathing cells and
mesenchymal stromal cells (MSCs). Characterising the
specific regenerative properties of these cells has been
hindered by an inability to generate pure cultures of
the respective cell types. Research into the therapeutic
properties of olfactory mucosal cells would be greatly
enhanced by the identification of cell-surface marker
proteins that could be used to specifically label these
cell-types for both characterisation and purification
purposes. Clinically, improvements in the purification
process also ensure greater quality control over cells
used to treat patients with spinal cord injuries. We have
identified JSJ37 as a novel cell-surface marker protein
for olfactory MSCs. JSJ37 is expressed robustly from
embryonic day 12.5 through postnatal development
making it an ideal cell-surface marker for specific
immunolabelling of MSCs. JSJ37 is a reliable and
unambiguous marker of olfactory MSCs in vivo and
in vitro. In conjunction with S100-DsRed transgenic
reporter mice, this further facilitates the investigation
of MSC-OEC interactions in situ. Additionally, the
identification of JS37 as a MSC cell-surface marker in
vitro potentially enables the specific immunological
selection of MSCs during olfactory biopsy purification.

W-1014

DIABETIC MICROENVIRONMENT
AMELIORATES HUMAN ADIPOSE TISSUE-
DERIVED STEM CELLS REGENERATIVE
CAPACITY

Nehal I. Ghoneim - Center of Excellence For Stem Cells
and Regenerative Medicine, Zewail City of Science and
Technology, Giza, Egypt

Sara Ahmed - Zewail City of Science and Technology,
Giza, Egypt

Hoda Elkhenany - Zewail City of Science and
Technology, Giza, Egypt

Toka Ahmed - Zewail City of Science and Technology,
Giza, Egypt

Ashrakat Ahmed - Zewail City of Science and
Technology, Giza, Egypt

Nagwa El-Badri - Zewail City of Science and
Technology, Giza, Egypt

Human adipose tissue-derived stem cells (ADSCs) are
mesenchymal stromal cells (MSCs) that are isolated
from adipose tissue. They have a strong proliferative
capacity and multiple differentiation potential. ADSCs
present no safety issues with respect to the genetic
and epigenetic instability of the amplified cells, immune
response, and tumorigenicity. Compared with MSCs
from other sources, ADSCs are easily accessible and
have higher proliferative capacity, making the adipose
tissue a good source of autologous stem cells. Recent
preclinical studies have shown beneficial effects of
ADSC administration for treating diabetes in animal
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models. However, there is an impairment of resident and
transplanted ADSC function under diabetic conditions.
We hypothesize that diabetic microenvironment
ameliorates the regenerative potential of ADSCs. To test
this hypothesis, we cultured ADSCs in culture media
supplemented with serum from either type 2 diabetic
patients (with Glycated hemoglobin or HbAlc > 6.5%)
or normal individuals as control (with HbAlc < 6.5%).
We then examined changes in basic characteristics and
regenerative potential of ADSCs cultured in diabetic or
normal serum. Our results showed that ADSCs cultured
in diabetic serum were highly proliferative (p < 0.05)
compared to cells cultured in normal serum (p < 0.05).
ADSCs cultured in diabetic serum also showed higher
vasculogenesis capacity but reduced osteogenic and
adipogenic differentiation capacity than those cultured
in normal serum. Diabetic serum enhanced the migration
of ADSCs in comparison to control (p < 0.05) in wound
scratch assay. However, the pattern of expression of
MSC specific surface markers such as CD90O, CD105
and CD45 showed no significant differences between
ADSCs cultured in either diabetic and normal serum
(p > 0.05). In conclusion, these data indicate that
diabetes alters ADSC intrinsic properties and impairs
their function, and perhaps the efficacy of transplanted
cells using autologous ADSC transplantation. Further
investigations are ongoing to determine the effect of
the diabetic microenvironment of the efficacy of the
transplanted cells in ameliorating diabetes.

Funding Source: This work is supported by a grant
(ID 5300) funded by the Science and Technology
Development Fund (STDF), Egypt.

W-1016

ADIPOSE DERIVED MESENCHYMAL STEM
CELLS HAVE ANTI-FIBROTIC EFFECTS IN
LUNG FIBROBLASTS FROM IDIOPATHIC
PULMONARY FIBROSIS PATIENTS

Aiko Hiyama - Department of Immunology, Nara
Medical University, Kashihara, Japan

Noriko Ouji-Sageshima - Nara Medical University,
Kashihara, Japan

Masahiro Kitabatake - Nara Medical University,
Kashihara, Japan

Makiko Kumamoto - Nara Medical University, Kashihara,
Japan

Motoaki Yasukawa - Nara Medical University, Kashihara,
Japan

Takeshi Kawaguchi - Nara Medical University, Kashihara,
Japan

Noriyoshi Sawabata - Nara Medlical University,
Kashihara, Japan

Shigeki Taniguchi - Nara Medical University, Kashihara,
Japan

Toshihiro Ito - Nara Medical University, Kashihara, Japan

Idiopathic pulmonary fibrosis (IPF) is a progressive,
lethal, and chronic respiratory disease. Though 5-year
survival rate is 20-30%, we still do not have any effective
therapy. So, it is required to establish a novel therapy
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for IPF. Recent studies have assessed the ability of
adipose derived mesenchymal stem cells (ASCs),
which are expected to have anti-inflammatory and anti-
fibrotic effects by secreting cytokines, chemokines,
and exosomes. Here, we examined the effect of ASCs
by utilizing lung fibroblasts from IPF patients. First,
primary fibroblasts were obtained by culturing surgical
specimens from both non-fibrotic and fibrotic lesions
of IPF patients. We next investigated the expression of
fibrosis-related genes, such as ACTA2 (a-smooth muscle
actin) and Collagen-l, in the lung fibroblasts from IPF
patients co-cultured with or without ASCs. We found that
co-culture of ASCs and lung fibroblasts from IPF patients
significantly down-regulated the expression of ACTA2
and Collagen-| in the lung fibroblasts compared to the
ones without co-culture. Moreover, microarray analysis
revealed that mRNA expression of Protein Tyrosine
Phosphatase Receptor Type R (PTPRR) was significantly
increased in the lung fibroblasts co-cultured with ASCs
compared to the ones without co-culture. It is known
that PTPRR induces dephosphorylation of ERK1/2, which
plays an important role in complex cellular programs like
cell proliferation and differentiation through mitogen-
activated protein kinase (MAPK) signaling pathway.
In addition, western blot analysis revealed that the
phosphorylation of ERK1/2 was significantly inhibited in
the lung fibroblasts co-cultured with ASCs. These results
suggest that ASCs induce PTPRR in the lung fibroblasts,
which inhibits the phosphorylation of ERK1/2 and down-
regulates the expression of fibrosis related genes such as
ACTA2 and collagen-I. These findings ultimately indicate
the clinical applicability of ASCs for IPF therapy. We are
now investigating the role of PTPRR for anti-fibrotic
response in detail.

Funding Source: This work was supported in part by a
grant from Rohto Pharmaceutical.

W-1018

ADIPOSE-DERIVED MESENCHYMAL STEM
CELL ATTENUATES PULMONARY FIBROSIS
IN BOTH BLEOMYCIN-INDUCED AND
HUMANIZED MICE MODEL

Toshihiro Ito - Department of Immunology, Nara
Medical University, Kashihara, Japan

Masahiro Kitabatake - Nara Medical University,
Kashihara, Japan

Makiko Kumamoto - Nara Medical University, Kashihara,
Japan

Aiko Hiyama - Nara Medical University, Kashihara, Japan
Natsuko Imakita - Nara Medical University, Kashihara,

Japan
Motoaki Yasukawa - Nara Medlical University, Kashihara,
Japan
Takeshi Kawaguchi - Nara Medical University, Kashihara,
Japan

Noriyoshi Sawabata - Nara Medical University,
Kashihara, Japan

Shigeki Taniguchi - Nara Medical University, Kashihara,
Japan

Noriko Ouji-Sageshima - Nara Medical University,
Kashihara, Japan

Idiopathic pulmonary fibrosis (IPF), the most common
lung fibrosis, is a chronic and progressive lung interstitial
disease accompanied by the pathological findings of
fibrosis with a median survival of 3 years. Despite the
accumulated knowledge of IPF through basic and clinical
research, an effective medical therapy for IPF remains
to be established. Thus, it is necessary to perform
further research which provides new insights and
perspectives on IPF treatment. Recently, it is reported
that one of the new therapeutic candidates for IPF is
adipose-derived mesenchymal stem cell (ADSC) which
has several advantages such as easy accessibility and
minimal morbidity compared to bone marrow-derived
mesenchymal stem cell. Therefore, we investigated the
possibility of ADSC as therapeutic candidate for IPF.
We first demonstrated that ADSC transfer improved
the pathogenesis of bleomycin-induced pulmonary
fibrosis with reduced collagen deposition in histology
and hydroxyproline quantification, and collagen
markers such as gene expression of a-smooth muscle
actin (a-SMA) and collagen-l in murine model. ADSC
transfer was also investigated in humanized mice model
of lung fibrosis induced by the infusion of human IPF
lung fibroblasts, because the bleomycin installation
model does not fully recapitulate the pathogenesis of
IPF. Using this humanized mice model, we found ADSC
transfer also improved fibrotic changes in the lung.
Moreover, in our studies, ADSC produced many kinds
of effective cytokines such as hepatocyte growth factor
(HGF) against fibrosis and reduced several fibrosis-
related genes, such as a-SMA and collagen-| in human
IPF lung fibroblasts. Further analysis revealed that ADSC
prevented the activation of ERK signaling pathway
in IPF fibroblasts via upregulation of protein tyrosine
phosphatase receptor-type R (PTPRR), which negatively
regulates the ERK signaling pathway. These findings
suggest that ADSC would be a promising therapeutic
candidate for IPF.

Funding Source: This work was supported in part by a
grant from Rohto Pharmaceutical.

MUSCULOSKELETAL TISSUE

W-1020

MOLECULAR MECHANISMS REGULATING
MUSCLE STEM CELLS QUIESCENCE AND
EARLY ACTIVATION

Frederic Relaix - INSERM U955-E710 IMRB, Faculté de
médecine UPEC, Creteil, France

The microenvironment of a cell can have a major impact
on its properties. This is especially true for stem cells,
which, due to their plasticity, can radically alter their
proliferation and differentiation state in response to
changes in their niche. State of the art technigues have
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been developed to isolate and analyze stem cells from
various tissues, aiming to capture their in vivo state.
However, the majority of cell isolation protocols involve
lengthy mechanical and enzymatic dissociation steps
followed by flow cytometry, exposing cells to stress and
disrupting their physiological niche. Focusing on adult
skeletal muscle stem cells (MuSC), we have developed
a protocol that circumvents the impact of the isolation
procedures and captures the cells in their native
quiescent state. In the adult, MuSC are an indispensable
stem cell population for regenerating injured or diseased
muscle as well as maintaining tissue homeostasis. Adult
MuSCs are GO arrested, and their quiescent niche is
largely defined by a confined anatomical location, as
these cells are positioned between the membrane of
the myofiber and the overlying basement membrane.
Disturbance of the niche, which occurs during muscle
injury or experimental extraction, triggers activation of
the MuSCs. Yet, the cellular and molecular mechanisms
that maintain this quiescent state remain largely
undetermined. We have shown that current isolation
protocols of MuSC induce major transcriptional changes
accompanied by specific histone modifications,
revealing previously undetected quiescence and early
activation genes of potentially major biological interest.
| will discuss the molecular pathways that are involved in
the progressive establishment of early activation.
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THE LOSS OF EPHRINB1 BY OSTEOGENIC
PROGENITOR AFFECTS MOUSE BONE
HOMEOSTASIS RESULTING IN AN
OSTEOPOROTIC PHENOTYPE

Agnieszka Arthur - Mesenchymal Stem Cell Laboratory,
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Bone homeostasis, essential for maintaining skeletal
integrity, is a process that tightly regulates the balance
between bone formation and resorption. Bone forming
osteoblasts and bone resorbing osteoclasts, derived
from mesenchymal stem cells (MSC) and haematopoietic
stem cells (HSC), respectively, are required for bone
homeostasis. Eph receptor tyrosine kinases and their
ephrin ligands, differentially expressed by MSC, HSC and
their derivatives have been implicated in the processes
of skeletal development and bone homeostasis. The
present study investigated the importance of ephrinB1
in maintaining skeletal integrity, utilised a conditional
deletion of ephrinB1 in osteoprogenitor cells (Osx:cre-
ephrinBIfl/fl), under the control of the Osterix promoter
(Osx:cre) in a murine model of ovariectomy-induced
(OVX) osteoporosis. Micro-computed tomography and
histomorphometric analyses demonstrated a significant
deterioration in trabecular bone in OVX Osx:cre mice
when compared to sham treated Osx:cre control mice.
Importantly, Osx:cre-ephrinBifl/fl sham mice presented
similar levels of trabecular bone loss when compared to
OVX Osx:cre treated mice, which did not decline further
in Osx:cre-ephrinBifl/fl OVX females. This osteoporotic
phenotype observed in Osx:cre-ephrinBifl/fl sham mice
associated with an imbalance of bone homeostasis and
subsequent reduction in bone formation rate. This was
due to a significant reduction in osteoblast numbers and
rise in TRAP+ osteoclast number and function that was
analogous to OVX Osx:cre mice, as demonstrated with
FACS analysis, histomorphometric analysis, and serum
analysis, respectively. Subsequently, in vitro human
osteoclast differentiation assays identified EphB2 as
the highest expressing EphB receptor during osteoclast
differentiation. Furthermore, osteoclastogenic cells
cultured in the presence of ephrinBl-Fc significantly
suppressed osteoclast formation when compared to
the Human-Fc control. Collectively these observations
suggest that ephrinBl reverse signalling through
osteogenic cells and activation of EphB forward
signalling through osteoclast progenitors assists in the
regulation of bone homeostasis to maintain skeletal
integrity.

Funding Source: NHMRC project grant APP1083804,
fellowship APP1042677 and the Mary Overton

Research Fellowship, Royal Adelaide Hospital Research
Committee.
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TWIST-1 REGULATED MICRORNA-376C
IS A NOVEL PLAYER IN MESENCHYMAL
STEM CELL GROWTH AND OSTEOGENIC
DIFFERENTIATION

Esther Camp - Adelaide Medical School, Mesenchymal
Stem Cell Laboratory, University of Adelaide, Adelaide,
South Australia, Australia

Clara Pribadi - University of Adelaide, Adelaide, South
Australia, Australia

Peter Anderson - Women’s and Children’s Hospital and
South Australian Health and Medical Research Institute,
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Andrew Zannettino - University of Adelaide, Adelaide,
South Australia, Australia

Stan Gronthos - University of Adelaide, Adelaide, South
Australia, Australia

The proliferation and differentiation of mesenchymal
stem cells (MSC) is tightly regulated by multiple pathways
that lead to the activation of specific transcription
factors. Among these is the basic helix-loop-helix
(bHLH) transcription factor TWIST-1. Bone marrow
derived MSC (BMSC) and cranial cells (CBC) express
TWIST-1, an important mediator of skeletal and head
development. BMSC over-expressing TWIST-1 display
decreased capacity for osteogenic differentiation.
Twist-1 mutant heterozygote mice display abnormal
craniofacial and skeletal structures. These abnormalities
are replicated in a human childhood disorder known as
Saethre-Chotzen syndrome (SCS) which is caused by a
mutation in the TWIST-1 gene. Loss of TWIST-1 function
in CBC results in increased osteogenic differentiation
leading to premature fusion of cranial sutures and SCS.
This implicates TWIST-1 as a key regulator of BMSC and
CBC proliferation and osteogenic differentiation. An
increasing number of studies have demonstrated the
involvement of microRNAs (miRNAS) in the proliferation
and or osteogenic differentiation of MSC. No BMSC
and CBC specific miRNAs regulated by TWIST-1 have
previously been studied. We have identified miRNA-
376¢c, a novel TWIST-1 regulated miRNA, which is
expressed in BMSC and CBC. Expression of miRNA-
376¢c was down-regulated in BMSC and CBC during
osteogenic differentiation, but was increased by TWIST-1.
Furthermore, we found that loss of TWIST-1 expression
in BMSC and CBC resulted in decreased levels of miRNA-
376¢ when compared with wild type cells. Functional
in vitro studies demonstrated that over-expression of
mMiRNA- 376¢ reduced cellular proliferation, decreased
Insulin-like growth factor 1 receptor (IGF-IR) levels and
decreased the capacity for osteogenic differentiation.
This study is the first to identify a TWIST-1 regulated
mMiRNA important in BMSC and CBC osteogenic
differentiation, and will help define the processes that
mediate MSC growth and fate determination. Further
studies may lead to the development of mMIRNA
synthetic therapies for bone defects in the skeleton and
the cranium caused by TWIST-1 mutations.

Funding Source: Channel 7 Children’s
Foundation grant to E.C, P.A and S.G.
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PHENOTYPE IDENTIFICATION

AND MANIPULATION OF MOUSE
HYALINAL CHONDROCYTES DURING
DEDIFFERENTIATION

Yishan Chen - Zhejiang University, Hangzhou, China
HongWei Ouyang - Zhejiang University, Hangzhou,
China

Cell expansion is the first key step for autologous

chondrocyte implantation, often accompanied with
the chondrocyte dedifferentiation. It is also believed
that chondrocytes lose their original phenotype in
pathological environment, supposed as the cause
of fibrosis at articular surfaces. Dedifferentiated
chondrocytes exhibit a fibroblast-like phenotype and
produce the mechanically inferior extracellular matrix,
but the mechanisms behind are still unclear. This study
aims to characterize the phenotype shifting of mouse
hyalinal chondrocytes at single cell level, during the
dedifferentiation process. Using FluidigmTM C1 high-
throughput IFC, we captured single chondrocytes
and conducted single cell RNA sequencing of 634
chondrocytes in total, containing in vitro expanded
passage 0, 2,4 and 8. We demonstrated the heterogeneity
and pathological features of fibro-like chondrocytes,
and uncovered an intermediate subpopulation during
chondrocytes dedifferentiation, which was marked with
an activation state of metabolism-related genes. By a
Seahorse Extracellular Efflux Analyzer, we validated the
metabolism switch during dedifferentiation. Finally, to
find cocktails manipulating chondrocyte phenotypes,
a high-throughput screen of 293 small molecular
compounds targeting dediferentiation-related pathways,
was conducted on a Col2-pd2EGFP reporter system.
Chondrocytes phenotype could be easily manipulated
by a candidate inhibitor targeting mitochondial function.
In all, our data provides a high-resolution approach for
understanding transcriptome states of chondrocyte
dedidferetntiation and helps to build a molecular model
for cartilage regeneration studly.
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MICRORNAS GUIDE STEM CELL DRIVEN
SKELETAL MUSCLE REGENERATION

Giorgia Giacomazzi - KU Leuven, Leuven, Belgium
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Christophe Deroose - KU Leuven, Leuven, Belgium
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Said Hashemolhosseini - Friedrich-Alexander University
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U.Ss.

Maurilio Sampaolesi - KU Leuven, Leuven, Belgium

Muscular dystrophies are severe muscle diseases
characterized by degeneration of skeletal and cardiac
muscle. Regenerative strategies to tackle muscle
degenerative disorders comprise the use of induced
pluripotent stem cells (iPSCs). In this view, we have
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isolated mesodermal iPSC-derived progenitors (MiPs)
from murine and, more recently, human origin and we
have shown that MiPs are endowed with myogenic
regenerative potential, further influenced by somatic
lineages retention . Here we report that human MiPs
from fibroblasts and mesoangioblasts (MABs) can
differentially engraft and regenerate the skeletal
muscle of dystrophic mice, as MAB derived MiPs
perform significantly better in vivo. We suggest that
lineage retention programs of MiPs might be behind
the differential myogenic capacity and we argue that
such programs are driven by microRNA ( miRNASs)
. We further show that a selective miRNAs cocktail
modulation improves the instrinsic myogenic ability
of MiPs, allowing a better skeletal muscle engraftment
and regeneration in vivo . Additionally, we are exploring
a novel therapeutic approach for enhancing miRNAs-
driven muscle regeneration. In this light exosomes have
been increasingly studied and applied in regenerative
medicine fields as delivery methods for tissue
regeneration. Our preliminary results document the
use of exosomes as miRNAs delivery systems to target
muscle degenerative disorders.

CARDIAC TISSUE AND DISEASE

W-1030

INTRACELLULAR EXCITATION-CONTRACTION
COUPLING IN ALIGNED HUMAN INDUCED
PLURIPOTENT STEM CELL-DERIVED
CARDIOMYOCYTES

Kevin Beussman - Mechanical Engineering, University
of Washington, Seattle, WA, U.S.

Andrea Leonard - University of Washington, Seattle,
WA, U.S.

Ashley Emery - University of Washington, Seattle, WA,
uU.s.

Nathan Sniadecki - University of Washington, Seattle,
WA, U.S.

Recent advances in the cardiac field suggest that
human pluripotent stem cell-derived cardiomyocytes
(hPSC-CMs) may be extremely useful for drug discovery
or as a therapy for repairing diseased cardiac tissue.
However, hPSC-CMs are immature relative to their adult
counterparts. In addition to a small round morphology,
hPSC-CMs exhibit immature electrical and contractile
machinery, including inferior calcium handling and
unaligned myofibrils, and have a greater abundance of
proteins associated with immaturity such as ssTnl, N2BA,
and a-MHC. Together, these deficiencies result in poor
excitation-contraction (EC) coupling: the translation of
an electrical action potential to a contractile force. Here,
we study the effect of artificial alignment on intracellular
EC coupling in hPSC-CMs. Artificial alignment has been
shown previously to improve myofibril organization
and force production. We hypothesize that this
myofibril organization may result in improved calcium
handling by providing a more organized template for
organelles and proteins involved in calcium handling to
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mature (sarcoplasmic reticulum, ryanodine receptors,
SERCAZ2). We utilize microcontact printing to constrain
cardiomyocyte spreading onto lines of extracellular
matrix, resulting in rod-like cardiomyocytes. A modified
traction force microscopy method allows for intracellular
force quantification while simultaneously measuring
intracellular calcium dynamics by a calcium indicator
(Fluo-4). Preliminary data suggests that calcium
handling is somewhat improved when cultured on
patterned ECM surfaces yielding physiological aspect
ratios. These results are supplemented by a 2D finite
element model that accounts for myofibril organization
and calcium sensitivity, allowing us to investigate in
greater detail the effects alignment on maturation of EC
coupling.

Funding Source: Funded by the Bioengineering
Cardiovascular Training Grant (NIH 5T32EBO01650-10
and 2T32EBOO0O1650-11) and the Institute for Stem Cell
and Regenerative Medicine.
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FUNCTIONAL EVALUATION OF CRISPR/

CAS9 EDITED KCNQ1 MUTATIONS IN
CARDIOMYOCYTES DERIVED FROM IPS CELLS
OF LONG QT SYNDROME PATIENTS

Esra Cagavi - Department of Medical Biology; School
of International Medicine, Istanbul Medipol University,
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Gizem Ors - Istanbul Medipol University, Regenerative
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Istanbul, Turkey

Tugce Torun - Istanbul Medipol University, Regenerative
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Istanbul, Turkey

Yusuf Kazci - Istanbul Medipol University, Regenerative
and Restorative Medicine Research Center (REMER),
Istanbul, Turkey

Tuba Akgul Caglar - Istanbul Medipol University,
Regenerative and Restorative Medicine Research
Center (REMER), Istanbul, Turkey

Gokce Gorgulu Soztekin - /stanbul Medipol University,
Regenerative and Restorative Medicine Research
Center (REMER), Istanbul, Turkey

Zeynep Durdu - Istanbul Medipol University,
Regenerative and Restorative Medicine Research
Center, Istanbul, Turkey

Congenital Long QT Syndrome Type-1 (LQTS-
1 is a common form of cardiac arrhythmia that is
characterized by a prolongation of the QT interval on an
electrocardiogram. LQTS-1 is associated with mutations
in the KCNQ1 gene encoding a voltage-gated potassium
channel. Here, we reported to recapitulate the LQTS-1
disease phenotype in vitro by using cardiomyocytes
derived from patient-specific iPSCs, to correct KCNQI
gene mutation by CRISPR/Cas9 and to evaluate the
electrophysiological phenotype following genome



POSTER ABSTRACTS

editing. First, we have reprogrammed venous blood cells
of a LQTS-1 patient and his healthy family member to
iPSCs via Sendai virus encoding pluripotency markers.
After reprogramming, iPSC identity was confirmed
by expression of pluripotency genes by gRT-PCR,
immunocytochemical staining and teratoma assay.
To correct the heterozygous, point mutation at pore
region of KCNQ1 gene, patient-specific iPSCs were
co-electroporated with guide RNA, Cas9 enzyme and
GFP encoding plasmid together with ssDNA carrying
wild-type sequences. GFP expressing iPSCs were
single-cell sorted by FACS. From the screened 476
individual iPSC colonies, 26 colonies showed CRISPR/
Cas9 genome editing revealed by Sanger sequencing.
While 16 edited colonies were corrected by homologous
recombination to healthy allele, 10 colonies showed
various ins/dels by non-homologous end joining.
Using a similar strategy, the disease causing mutation
was generated in KCNQT gene of control iPSCs with
3% efficiency. To electrophysiologically evaluate the
cardiac phenotype, cardiomyocytes generated from the
healthy, patient-derived and gene-edited iPSCs were
analysed for Ca®* currents by Fluo-4 analysis and field
potential by the multielectrode system. While we have
observed a significant prolongation of QT interval in
cardiomyocytes derived from LQTS-1 patient compared
to healthy control, KCNQ1 gene correction shorten
the QT interval and functionally alleviated the in vitro
disease symptoms. Through gene-editing, we have also
created new mutations for in vitro LQTS-1 studies, that
caused prolongation of the QT phase. Collectively, we
have showed a direct correlation of electrophysiological
cardiac phenotype with KCNQ1 gene sequence, sheding
light on the disease mechanism and the potential
corrective use of gene-editing in therapy.

Funding Source: This study is supported by TUBITAK
under 1003 Scientific and Technological Research
Projects Funding program with Project number 2135192.
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PATIENT SPECIFIC IPSC DERIVED
CARDIOMYOCYTES AS A MODEL FOR
DOXORUBICIN INDUCED CARDIOTOXICITY
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BC, Canada
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Vancouver, BC, Canada

Glen Tibbtis - Simor Fraser University, Burnaby, BC,
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Doxorubicin is an anthracycline type of chemotherapy
drug used to treat various types of malignancies
including breast cancer, sarcoma and lymphoma, some
patients however experience doxorubicin induced
cardiotoxicity (DIC) which can cause heart failure and
death. Genome wide association studies (GWAS) have
identified genetic variation in the RARG gene that is
associated with DIC. However, whether this RARG plays
a causal role in DIC is currently unknown. The goal of
this study was to investigate the role of RARG in DIC
using patient-specific induced pluripotent stem cell
(iPSC)-derived cardiomyocytes (CMs) from patients
with DIC, as well as doxorubicin-tolerant controls. We
generated iPSCs from patients who experienced DIC
and control patients who received doxorubicin but did
not have detectable cardiac dysfunction. We performed
directed differentiation to generate CMs, as compared
the in vitro sensitivity of CMs from DIC cases and
controls to doxorubicin. We also used CRISPR to edit
the RARG gene. We assessed doxorubicin toxicity with
various cellular and electrophysiological assays. iPSC-
CMs from DIC cases and controls displayed expected
levels of expression of cardiac markers, MYH7 and
cTnT. Doxorubicin treatment caused dose-dependent
cell death in iPSC-CM. iPSC-CMs from DIC cases were
significantly more sensitive to the toxic of doxorubicin
in vitro compared to iPSC-CMs from controls (LD50:
0.7658uM and 3.689uM respectively, p<0.0001). Using
optical mapping, we found that doxorubicin caused an
increase in calcium transient which was significantly
more pronounced in iPSC-CMs from DIC cases than
controls. We used CRISPR to inactivate RARG. RARG-
Knock Out (KO) iPSC-CMs were protected from DIC,
with less doxorubicin-induced cell death, compared
to isogenic control cells with functional RARG. We
observed the same results in embryonic stem cell (ESC)-
derived CMs in which we deleted RARG. iPSC-CMs from
DIC cases are significantly more sensitive to doxorubicin
than iPSC-CMs from control patients, in vivo. Our results
showing protection from DIC in cells with inactivation of
RARG support a causal role of this gene in DIC.

W-1036

SUITABILITY OF IPSC DERIVED
CARDIOMYOCYTES TO MODEL TISSUE
SPECIFIC EFFECTS OF MOLECULAR
CHAPERONES
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General University Hospital, Prague, Czech Republic
Jitka Rybova - Research Unit For Rare Diseases,
Department of Pediatrics and Adolescence Medicine,
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General University Hospital, Prague, Czech Republic

Fabrydisease(FD)israredefect(1in40000 males) caused
by an X-linked deficiency of the lysosomal enzyme alpha-
galactosidase A (GLA, EC 3.2.1.22). The defect leads to
progressive accumulation of non-degraded substrates
of the enzyme, predominantly globotriaosylceramide
(Gb3. The disorder starts to manifest in adolescence
typically in form of angiokeratomas, however in the
third and fourth decennium of life symptoms related
to renal and heart damage appear. If untreated, the
patients classically succumb to the disease at age 40-
60, mostly due to the end stage renal disease or heart
hypertrophy. Besides supportive treatment, the therapy
of Fabry disease relies primarily on regular intravenous
administration of recombinant alpha-galactosidase A
(ERT). However, this treatment is financially demanding,
rather uncomfortable for patients and may not to be
highly effective alone in treating some affected tissues
e.g. cardiomyocytes or neural tissues, perhaps because
large enzyme molecules are not transported efficiently
to “storage” compartments. It was shown that in cases of
selected mutations with residual activity, small molecules
- chemical chaperons (CC) - can stabilize the protein
structure of the enzyme during its synthesis, improve
transport to the lysosomes and thus increase enzymatic
activity. To confirm current data from in vitro and in vivo
experiments we suggest generating iPSClines from blood
cells of patients with mutations found responsive to CC
treatment in previous experiments. These iPSC lines can
be differentiated to cellular model of functional human
cardiomyocytes and the effect of different chaperones
on Gb3 accumulation, enzyme stability (activity and
localization) and ultrastructure phenotype can be tested
in cell cultures. The iIPSC derived cardiomycocytes
produced from patient with mutation Q280K show that
the activity of the GLA in cardiomyocytes responds
well to the molecular chaperone in dossage dependent
manner. The endogenous GLA activity was increased up
to 76% of normal values. The non-mutant GLA activity
in controls was also increased by chaperones however
inhibitory effect was also apparent.

Funding Source: This work was supported by AZV
CR 15-33297A and financial support from Amicus
Therapeutics Ltd.
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REDOX LIVE: GLUTATHIONE REDOX
POTENTIAL SENSING IN CELLULAR
COMPARTMENTS

Irina Eckhardt - /nstitute of Pharmacology and
Toxicology, University Medical Center, Goettingen,
Germany

Poh Loong Soong - University Medical Center,
Goettingen, Germany

Wolfram-Hubertus Zimmermann - University Medical
Center, Goettingen, Germany

Redox signaling is a key player in cell metabolism and
homeostasis. Rapid and sensitive assays are required
to detect live redox changes within cells. To study
redox events in different compartments we utilized
the genetically encoded fluorescent redox sensors
Grx1-roGFP2 (cyto) and its mitochondrial targeted
variant, mito-Grx1-roGFP2 (mito). The sensors react
with the cellular glutathione (GSH) pool and can be
used to detect the GSH redox potential by ratiometric
fluorescence recording. We generated stable
homogenous expression of the redox sensors in HES2-
cyto and HES2-mito cell lines by TALEN mediated
integration. Recordings of redox sensor response to
treatment with the oxidant hydrogen peroxide (H202)
and the reductant Dithiothreitol (DTT) were performed
in a 96-well plate. For cyto the mean fluorescence ratio
increased to 1.28 3 0.03 fold over control when treated
with 100 pM H202 whereas treatment with 1 mM DTT
did not lead to signal decrease compared to baseline
(1.00 30.02 vs 1.02 3 0.02, n = 4). In HES2-mito, a ratio
increase of 1.40 3 0.03 fold upon maximal oxidation
and a decrease to 0.84 3 0.02 compared to control was
recorded (n = 4). The redox potential was calculated
using the Nernst equation, cytosolic EGSH was -298 3
6 mV whereas mitochondrial EGSH was -282 3 11 mV
in undifferentiated HES. Directed differentiation yielded
73% sarcomeric a-actinin positive cyto+-cardiomyocytes
(CMs). Preliminary redox recordings showed an 1.70 3
0.08 fold increase in fluorescence ratio upon stimulation
with 100 yM H202 and a 0.91 3 0.03 fold decrease with
1 mM DTT (n = 6). Similarly, differentiation of mito+
HES2 led to 87% sarcomeric a-actinin positive CMs.
Full oxidation by 100 pyM H202 led to a 1.68 3 0.10
fold increase in fluorescence ratio, maximal reduction
resulted in a 0.93 3 0.04 fold decrease (n = 6). The
observed EGSH in stem cell derived CMs was -296 3 6
mV in cytosol and -304 3 3 mV in mitochondria (n = 6).
Our data demonstrate how redox sensors can be applied
to measure redox potentials in cytosol and mitochondria
in undifferentiated HES and cardiomyocyte derivatives.
ROS-indicator HES will enable us to investigate ROS-
mediated mechanisms controlling pluripotency and
differentiation. In future experiments we plan to dissect
the role of cytosolic and mitochondrial ROS signals for
fate decisions and cardiomyocyte function.

Funding Source: |.E. is a graduate student under the
International Research Training Group 1816 funded by
the Deutsche Forschungsgemeinschaft (DFG).
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NKX2.5+ CARDIOMYOBLAST SECRETED
EXOSOMES IMPROVED METABOLIC
DYSFUNCTION OF CARDIOMYOPATHIC
MYOCYTES

Hong-Nerng Ho - Department of Obstetrics and
Gynecology, National Taiwan University, Taipei, Taiwan
Wen-Pin Chen - National Taiwan University, Taipei,
Taiwan

Exosomes secreted from cardiac precursors (CPC-
exo) were found to possess cardioprotective action in
post-injured hearts. The aim of the study was to assess
whether CPC-exo could modulate cardiometabolism
in cardiomyopathy. Using transgenic mice (2 weeks
old) carrying GFP reporter driven by Nkx2.5-enhancer,
postnatal Nkx2.5+ cardiomyoblast were enzymatically
isolated and were purified by FACS sorter. CPC-exo was
further extracted from the culture medium by ExoQuick-
TC (System Biosciences LLC, Palo Alto, CA, USA) for the
advanced study in human cardiomyocytes derived from
iPSC of left ventricle non compaction (LVNC) patients
(LVNC-hiPSC-CM). The mitochondrial function of LVNC-
hiPSC-CM was examined by seahorse. The progression
of cardiac mitochondrial dysfunction in association
with the decrease of cell shortening was detected from
day 50 through day 70 after differentiation. CPC-exo
treatment (on day 61, 64, 67) prominently improved the
basal and maximal mitochondrial respiration of LVNC-
hiPSC-CM on day 70 in parallel with the increase of cell
shortening. The exosomal miRNAs were characterized
by miRNA microarray. The validation of exosomal miRNA
expression by gPCR found the presence of the potential
miRs, including miR-30c, -92b, -98 and -let-7a, in CPC-
exo. In conclusion, the present study demonstrated the
therapeutic potential of CPC-exo in the improvement of
cardiometabolic dysfunction in LVNC.

Funding Source: Ministry of Scientific Technology in
Taiwan.
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CYTOPROTECTIVE ROLES OF A NOVEL
COMPOUND, MHY-1684, AGAINST
HYPERGLYCEMIA-INDUCED OXIDATIVE
STRESS AND MITOCHONDRIAL DYSFUNCTION
IN HUMAN CARDIAC PROGENITOR CELLS

Woong Bi Jang - Convergence Stem Cell Research
Center, Yangsan, Korea

Sang-Mo Kwon - Department of Physiology, Pusan
National University School of Medicine, Yangsan, Korea

Diabetic cardiomyopathy (DCM) is tightly linked to heart
disordersanddysfunction or death ofthe cardiomyocytes
including resident cardiac progenitor cells (CPCs) in
diabetic patients. In order to restore loss-of function
of resident or transplanted CPCs, much research has
focused on novel therapeutic strategies including the
discovery of novel function-modulating factors such as

reactive oxygen species (ROS) scavengers. Here, we
developed and defined a novel antioxidant, MHY-1684,
for enhancing the angiogenic potential of CPCs against
ROS-related DCM. Short-term treatment with MHY-1684
restored ROS-induced CPC cell death. Importantly, MHY-
1684 decreased hyperglycemia-induced mitochondrial
ROS generation and attenuated hyperglycemia-induced
mitochondrial fragmentation. We observed that the
activation process of both Drpl (phosphorylation at
site of Ser616) and Fis-1 is drastically attenuated when
exposed to high concentrations of D-glucose with MHY-
1684. Interestingly, phosphorylation of Drpl at site of
Ser637, which is an inhibitory signal for mitochondrial
fusion, is restored by MHY-1684 treatment, suggesting
that this antioxidant may affect the activation and
inhibition of mitochondrial dynamics-related signaling
and mitochondrial function in response to ROS stress.
In conclusion, our finding of the novel compound, MHY-
1684, as an ROS scavenger, might provide an effective
therapeutic strategy for CPC-based cell therapy against
diabetic cardiomyopathy.

Funding Source: This work was supported by a
grant from the National Research Foundation (NRF-
2015M3A9B4051053), Korean Health Technology R&D
Project, Ministry of Health and Welfare (HI17C1662)
funded by the Korean government.
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EXTENDED IN VITRO CULTURE IS CRUCIAL
FOR A ROBUST HYPERTROPHIC RESPONSE IN
HUMAN IPSC-DERIVED CARDIOMYOCYTES
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There is a substantial need for improved in vitro models
for studies of cardiac hypertrophy. In this study we
investigated the capacity of cardiomyocytes derived
from human induced pluripotent stem cells (hiPSCs) to
respond to hypertrophic stimuli. The cardiomyocytes
were stimulated with endothelin-1 or phenylephrine
during 24 hours. These substances are known to cause
hypertrophy in vivo. The cells were incubated with
different concentrations of the two substances at three
different time points; 25 days, 38 days, and 51 days after
onset of cardiomyocyte differentiation. We performed
transcriptional profiling of several genes important in
the hypertrophy response (i.e., NPPB, NPPA, MEF2C,
MYH7, MYH6, and ACTAT1). We also quantified secreted
BNP to investigate the correlation between mRNA and
protein expression. Furthermore, several key genes that
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are known to be upregulated in mature cardiomyocytes
were also analyzed. The results show that genes involved
in the hypertrophic response are upregulated at all time
points when stimulated with endothelin-1. The response
is dose-dependent but also dependent on the extent of
in vitro culture of the cells. The most robust upregulation
of hypertrophic genes was observed at the latest time
point (51 days). Stimulation with phenylephrine did not
show the same pronounced effects on gene expression
as stimulation with endothelin-1. There was, however,
a difference in the response at the different time
points, similar to that observed with endothelin-1. As
expected, gene expression analyses at the different time
points also showed that longer time in culture leads to
upregulation of genes involved in the maturation of the
cardiomyocytes. Taken together, these findings show
that hiPSC-derived cardiomyocytes exert a hypertrophic
response when stimulated with endothelin-1 and
phenylephrine. The results also show that extended in
vitro culture and maturation are important aspects to
take into consideration when conducting hypertrophy
experiments with hiPSC-derived cardiomyocytes. These
observations are also likely to extend beyond effects
related to cardiac hypertrophy and should be considered
when designing experiments and interpreting data from
studies using hiPSC-derived cardiomyocytes.

ENDOTHELIAL CELLS AND
HEMANGIOBLASTS

W-1046

MEOX1 REGULATES HEMATOPOIETIC STEM
CELL INDUCTION THROUGH SOMITE DERIVED
ENDOTHELIAL CELLS

Sara Alaei - Australian Regenerative Medicine Institute,
Monash University, Melbourne, Victoria, Australia
Phong Nguyen - Hubrecht Institute for Developmental
Biology and Stem Cell Research, Utrecht, Netherlands
Susie Nilsson - Monash University, Melbourne, Australia
Graham Lieschke - Monash University, Melbourne,
Australia

Peter Currie - Monash University, Melbourne, Australia

A major question in blood development is how the
first haematopoietic stem cells (HSC) develop during
embryogenesis. Using zebrafish we have previously
identified an intra-somitic compartment, termed the
endotome, which provides migratory cells that leave the
somite and colonize the dorsal aorta where they regulate
HSC. The homeobox transcription factor meoxl is critical
to this process. Zebrafish mutants lacking meox1 exhibit
two related defects in somite patterning, a reduction in
the number of cells in the External Cell Layer (ECL) (a
layer of muscle stem cells external to the myotome that
contribute to myotome growth), and an expansion of the
endotome leading to increased HSC induction (Nguyen,
Hollway et al. 2014). In this study, we show that somite
derived endothelial cells (i.e., endotomal cells) induce
HSC formation through the deployment of chemokine
signaling. Meoxl1 inhibits the expression of the chemokine
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CXCL12b, and loss of meoxl results in upregulation of
CXCL12b in endotomal cells HSC induction. Using RNA
sequencing and histone modification techniques in the
meox1 mutant versus wild type in the early stages of
development provide understanding the transcriptional
network in HSC generation. We suggest the cytokine
mediated pathway might play a key role in regulation of
HSC induction through somite derived endothelial cells.
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PHENOTYPIC HIGH-THROUGHPUT SCREENING
OF IPSC DERIVED VASCULAR CELLS
COMBINED WITH BIOINFORMATIC APPROACH
REVEALS NOVEL DRUG CANDIDATES FOR
PULMONARY ARTERY HYPERTENSION
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Pulmonary arterial hypertension (PAH) is a progressive
disorder characterized by endothelial cell (EC) apoptosis,
loss of distal vessels, and occlusive vascular remodeling.
Current PAH therapies only improve symptom with
vasodilators, but do not reverse the pathological change
underlie PAH. A previous drug screen targeting BMPR2
signaling identified FK506, however, further testing in
native PAandinduced pluripotentstemcell (iPSC) derived
EC indicated that it was effective in improving function
only in a subgroup. Given the heterogeneity of PAH
with varying degrees of BMPR2 abnormality, targeting
improved cell function could be a better strategy. Thus,
we screened six PAH iPSC-EC lines for candidates that
not only enhance BMPR2 signaling, but also improve EC
function. We identified a tyrosine kinase inhibitor (TKI)
that improved EC survival, angiogenesis, and reduced
smooth muscle cell proliferation; it also reversed PAH
in a rat model judged by reduced PA muscularization
and right ventricular hypertrophy. Interestingly, we
found that this TKI was superior to other TKils, such as
imatinib that had a more modest effect in reversing PAH,
in activating the BMPRI1-ID1 pathway and improving EC
function. Using LINCS database, we confirmed that
this TKI was superior in reversing PAH gene signature
than other TKils, and identified novel genes related to
the improved function, such as CYCS, which reduces
caspase activity, and NFATcl, which promotes VEGF
mediated angiogenesis and EC survival. To further
identify new compounds that reverse EC dysfunction
in PAH, 4,500 bioactive compounds were tested for
their ability to improve survival in six PAH iPSC-EC lines
following serum withdrawal, using a luminescence assay
measuring caspase 3/7 activity. We identified another
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two compounds effective in all PAH lines, an antioxidant
and a chloride channel inhibitor. We then compared all
the agents that improved EC function in a given PAH line,
and used LINCS to investigate the common pathway
they were targeting. Our study suggests that using
patient-specific iPSC derived vascular cells combined
with a bioinformatics approach can optimize selectivity
among similar drugs, and when used in large-scale
drug screening can elucidate pathways that improve a
common phenotypic abnormality.

Funding Source: NHLBI K99 HL135258.

HEMATOPOIESIS/IMMUNOLOGY
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ASSESSMENT OF CLONAL KINETICS REVEALS
MULTIPLE TRAJECTORIES OF DENDRITIC
CELL DEVELOPMENT

Dawn S. Lin - Walter and Eliza Hall Institute of Medlical
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Jerry Gao - Walter and Eliza Hall Institute of Medical
Research, Melbourne, Australia

Edmund Crampin - University of Melbourne, Melbourne,
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Shalin Naik - Walter and Eliza Hall Institute of Medical
Research, Melbourne, Australia

A thorough understanding of cellular development is
incumbent on assessing the complexities of fate and
kinetics of individual clones within a population. Here,
we develop a system for robust periodical assessment
of lineage outputs of thousands of transient clones
and establishment of bona fide cellular trajectories. We
appraise the development of dendritic cells (DCs) in fms-
like tyrosine kinase 3 ligand culture from barcode-labeled
hematopoietic stem and progenitor cells (HSPCs) by
serially measuring barcode signatures, and visualize this
multidimensional data using developmental interpolated
t-distributed stochastic neighborhood embedding (Di-
SNE) time-lapse movies. We identify multiple cellular
trajectories of DC development that are characterized
by distinct fate bias and expansion kinetics, and
determine that these are intrinsically programmed. We
demonstrate that conventional DC and plasmacytoid DC
trajectories are largely separated already at the HSPC
stage. This framework allows systematic evaluation of
clonal dynamics and can be applied to other steady-
state or perturbed developmental systems.
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GENERATION OF MATURE MEGAKARYOCYTES
AND FUNCTIONAL PLATELETS IS
CONTROLLED BY RNA PROCESSING

Minna-Liisa Anko - Australian Regenerative Medicine
Institute, Clayton, Victoria, Australia

Tanveer Ahmad - Australian Regenerative Medicine
Institute/CSIRO, Clayton, Victoria, Australia
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Megakaryocytes are bone marrow cells responsible
for platelet production. Their maturation involves DNA
replication without cytokinesis to increase cell size
and ploidy but the molecular mechanisms underlying
megakaryocyte maturation are poorly understood. We
have identified a distinct megakaryocyte subpopulation
that is largely responsible for platelet production. Our
work has also revealed that a large transcriptome shift
taking place during megakaryocyte maturation depends
on RNA processing. Intriguingly, we demonstrate that the
RNA binding protein serine-arginine rich splicing factor
3 (SRSF3) plays a key role in the generation of platelet
producing megakaryocytes. In Srsf3-Pf4-Cre mice,
where SRSF3 expression is ablated in megakaryocytes,
the platelet producing subpopulation is largely missing,
resulting in severe thrombocytopenia. Both cell surface
marker expression and ultrastructural analysis using
transmission electron microscopy supports the specific
loss of platelet producing megakaryocytes when SRSF3
is depleted. RNA-sequencing of different subpopulations
of SRSF3 deficient and wildtype megakaryocytes
demonstrated that RNA processing mediated by SRSF3
is essential in tuning the megakaryocyte transcriptome.
The large shift in RNA repertoire during maturation
identified in wildtype cells was absent in Srsf3-null
megakaryocytes. Moreover, platelets derived from Srsf3-
Pf4-Cre mice were morphologically and functionally
abnormal. Platelet RNA-sequencing showed that the
SRSF3 deficient platelets had greatly altered RNA
composition that only partially reflected changes in the
megakaryocyte RNA repertoire, suggesting that SRSF3
helps defining platelet ‘RNAome’ that is critical for
platelet function. Our work reveals post-transcriptional
RNA processing as a major mechanism regulating
megakaryopoiesis and platelet biogenesis, and may
reveal new avenues in tackling thrombogenic and

haematopoietic disorders.
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CIS-DIMERIZED JAM-A IS CRITICAL FOR
HSC HOMING AND ENGRAFTMENT POST-
TRANSPLANT
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The success of hematopoietic stem cell (HSC) transplants
relies on the innate ability of HSC to home to bone
marrow (BM), engraft and ultimately sustain long-term
hematopoiesis. Although it is well appreciated that stem
cell engraftment and hematopoietic recovery in humans
is highly dependent on the number of infused HSC, it is
known not all transplanted HSC and progenitors home to
BM. Thus, greater understanding of homing mechanisms
should lead to improved transplantation strategies that
are not solely reliant on HSC infusion number but focus
on the quality of the HSC and their ability to home to BM.
Herein, we identified the cis-dimerized form of junctional
adhesion molecule A (cdJAM-A) to be highly expressed
on murine and human HSC. Notably, blocking JAM-A
significantly impairs homing efficiency and engraftment
in murine transplant models and was demonstrated to
be a critical regulator of HSC quiescence in the niche:
injection of anti-cdJAM-A blocking antibody induced
preferential expansion of murine BM HSC. Furthermore,
treatment of mice using the clinical mobilization
agent granulocyte-colony stimulating factor (G-CSF)
significantly reduced cdJAM-A expression on HSC as
a result of JAM-A cleavage by tumor necrosis factor
a-converting enzyme (TACE), which we demonstrated
to be upregulated. G-CSF treatment was also associated
with reduced expression of the key adhesion receptors
CXCR4 as well as a4p1and a9p1integrins, which together
contributes to stemand progenitor mobilization. Analysis
of G-CSF mobilized peripheral blood progenitors also
revealed significantly lower expression of cdJAM-A,
a4Bl, a9B1 and CXCR4, which resulted in reduced
homing efficiency post-transplant when compared to
progenitors mobilized using the a4p1/a9B1 integrin and
CXCR4 antagonists, BOP and AMD3100, respectively.
Consequently, we show that a single injection of BOP
plus AMD3100 for 1 hour mobilized HSC and progenitors
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that had significantly greater long-term multi-lineage
engraftment potential compared to a 4-day G-CSF
approach. Our results identify cdJAM-A as a critical
regulator of HSC trafficking and maintenance in the niche
and suggests the identification of G-CSF independent
mobilization strategies that do not abrogate cdJAM-A
expression or function should result in improved clinical
HSC transplants.

Funding Source: This work was supported by the
Science and Industry Endowment Fund.
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MAPPING THE TRANSCRIPTOME OF THE
HUMAN HAEMATOPOIETIC STEM CELL
DEVELOPMENTAL NICHE

Edie Crosse - MRC Centre for Regenerative Medicine,
University of Edinburgh, Edinburgh, U.K.
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The first human haematopoietic stem cells (HSCs)
with long-term, multilineage repopulating capacity
first develop in the aorta-gonad-mesonephros (AGM)
region between days 32 and 40 post-fertilisation. The
molecular mechanisms driving HSC development are
not well characterised in humans and efforts to mimic
this process ex vivo have been unsuccessful. Intriguingly,
within the AGM the HSCs are localised to the ventral
portion of the dorsal aorta, co-incident with the
appearance of haematopoietic cell clusters which adhere
to the ventral aortic endothelial lining. In this study we
have mapped the spatially resolved transcriptome for
the human embryonic AGM region in order to elucidate
molecular signals promoting HSC generation. To achieve
this, we have optimised laser-capture-microdissection
which allows fine dissection of the aortic endothelium
and underlying mesenchyme into discrete domains
along the dorsal-ventral axis. RNA-sequencing and
bioinformatics analysis of cDNA libraries generated
from these dissectates has brought to light genes and
pathways polarised along this axis both proximally
localised to the clusters and in the perivascular and outer
mesenchymal layers. Notably, genes with potent roles
in vasoconstriction such as renin and endothelin were
ventrally polarised in the perivascular layer indicating
a potential role for blood pressure regulation in the
HSC developmental niche. Such insights from this data
will be functionally validated for roles inherent to HSC
generation and allow future refinement of differentiation
protocols for the in vitro production of human HSCs for
clinical transplantation.

Funding Source: MRC/Medical Research Council.
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GENETICALLY MODIFIED HESC-DERIVED NK
CELLS FOR TREATMENT OF PERSISTENT HIV
RESERVOIRS

Zoran Galic - Medicine, UCLA, Los Angeles, CA, U.S.
Deirdre Scripture-Adams - ucla, Los Angeles, U.S.
Hongying Chen - UCLA, Los Angeles, U.S.

Jerome Zack - UCLA, Los Angeles, U.S.

This project is evaluating whether genetically modified
natural killer cells (NKs), that express an anti-HIV chimeric
antigen receptor (CAR), could be used to eradicate
persistently replicating HIV in vivo, in the context of anti-
retroviral therapy (ART). ART effectively suppresses
viral loads in HIV infected individuals. However, the
pharmacokinetics and biodistribution of the drugs are
uneven throughout the body, and consequently result
in creation of pharmacologic sanctuaries that permit
low levels of persistent HIV replication over long periods
of ART, which could lead to development of drug
resistance. Pharmacological approaches to solving this
problem have had only limited success so far. Here we
propose to use an NK cell therapy based approach to
directly target and remove persistent HIV producing
cells. We opted to use human embryonic stem cells
as the source of genetically modified NKs for several
reasons. Peripheral blood derived NK cells arerefractory
to genetic manipulation and the use of hematopoietic
stem cells, which could later be differentiated into NKs,
could also be challenging given their limited life span and
propensity to differentiate in vitro. On the other hand,
hESC can be maintained in culture in an undifferentiated
state indefinitely, and as such they can be extensively
genetically manipulated, characterized for potential
genotoxic events at the nucleotide level, and expanded
to clinically relevant quantities. Also, due to the extended
length of their telomere ends, hESC-derived NK cells are
less likely than their normal counterparts to undergo
cellular senescence and immunological exhaustion
upon expansion. We have generated hESC-derived NKs
that express an anti-HIV CD4/zeta CAR, that can bind
to the HIV gp120 envelope protein on the surface of
infected cells, and thereby facilitate NKs recognition of
target cells and provide additional activation stimuli for
their effector functions. We have shown that the CD4-
zeta CAR-expressing NKs kill HIV-infected cells at a
significantly higher level than the control NKs, even at a
very low effector to target ratios. We are now initiating
in vivo experiments in the recently published humanized
mouse model of HIV latency (Marsden et al, PL0OS
Pathog. 2017) to evaluate the potential of these cells to
eradicate HIV reservoirs in the context of ART.
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HIGH PLOIDY LARGE CYTOPLASMIC
MEGAKARYOCYTES ARE RESPONSIBLE FOR
PLATELET PRODUCTION
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Megakaryocyte (MK) maturation involves DNA
replication without cytokinesis, resulting in large
(£65pum) polyploid cells (8N, 16N, 32N and 64N) within
the bone marrow. It has long been accepted that large,
high ploidy MKs are responsible for the production
of platelets; the cells required for blood clotting and
wound repair. We now report MKs of single ploidies
can be further sub-fractionated by the expression of
antigens, including CD41, into large cytoplasmic MKs
(LCM, CD41bright) and small cytoplasmic MKs (SCM,
CD41dim). We demonstrate LCM prospectively isolated
from RFP mice and transplanted into C57BIl/6 mice
released significantly more (19-fold) RFP+ platelets
than SCM. Following a challenge with anti-platelet
serum, which depletes mice of circulating platelets,
platelet recovery was accompanied by both a significant
increase in high ploidy MK as well as LCM. Furthermore,
in @ mouse model with normal total MK numbers, but
significantly diminished LCM (Pf4-Cre-Srsf3 knockout),
severe thrombocytopenia resulted with ~10% the number
of platelets. We hypothesis LCM are mature, platelet
producing MKs and have undertaken single cell RNAseq
and TEM studies to further elucidate the differences
between these sub-populations within individual
ploidies. Importantly, we identified LCM and SCM in
normal human samples and together with our murine
findings that ploidy alone is not sufficient for accurately
predicting platelet generation, the data suggests
attempts to clinically increase platelet production
must not only drive high ploidy MK development, but
specifically target the formation of LCM.
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FOXO1 PROMOTES THE MIGRATORY
RESPONSE IN POLY(I:C)-STIMULATED HUMAN
MSCS
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Mesenchymal stromal cells (MSCs) can potently regulate
the functions of immune cells and are being investigated
for the management of inflammatory diseases. Toll-like
receptor 3 (TLR3)-stimulated human MSCs (hMSCs)
exhibit increased migration and chemotaxis within
and toward damaged tissues. However, the regulatory
mechanisms underlying these migratory activities are
unclear. Therefore, we analyzed the migration capability
and gene expression profiles of TLR3-stimulated hMSCs
using RNA sequencing, wound healing, and transwell
cell migration assay. Along with increased cell migration,
the TLR3 stimulation also increased the expression of
cytokines, chemokines, and cell migration-related genes.
The promoter regions of the latter showed an enrichment
of putative motifs for binding the transcription factors
forkhead box O1 (FOXOT1), FOXO3, nuclear factor kappa
B (NF-kB1), and RELA proto-oncogene, NF-kB subunit.
Of note, FOXOT1 inhibition by FOXO1-selective inhibitor
AS1842856 significantly reduced both migration and
the expression of migration-related genes. In summary,
our results indicate that TLR3 stimulation induces hMSC
migration through the expression of FOXO1-activated
genes.

PANCREAS, LIVER, KIDNEY
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MOUSE RENAL SUBCAPSULAR
TRANSPLANTATION OF HUMAN PSC-
DERIVED KIDNEY ORGANOIDS INDUCES
NEO-VASCULOGENESIS AND SIGNIFICANT
GLOMERULAR AND TUBULAR MATURATION
IN VIVO
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Human pluripotent stem cells (PSCs) have the unique
ability to differentiate into all lineages that may
facilitate approaches for regenerative medicine, such
as the generation of tissues for renal replacement. Long
term application, however, will require transferability
between PSC lines and significant improvements in
organ maturation. A key question is whether time
or a patent vasculature is required for ongoing
morphogenesis. We generated kidney organoids by
applying the temporospatial mechanisms that regulate
the induction of renal structures during development.
The 3-dimensional structures, derived in fully defined
medium conditions, contain structures derived from
both ureteric epithelium and metanephric mesenchyme
progenitor populations. Here we show that the kidney
organoids remain disorganized and immature upon
prolonged culture. We therefore transplanted the kidney
organoids under the renal capsule in immunodeficient
mice and observed host-derived vascularisation of the
organoid in the absence of any exogenous stimuli. We
employed the combinatorial approach of organoid
transplantation and an abdominal imaging window
to serially image the transplanted organoids in vivo.
Imaging of organoids under the renal capsule confirms
functional glomerular perfusion as well as connection
to pre-existing vascular networks in the organoids.
Wide-field electron microscopy demonstrates that
transplantation results in formation of a glomerular
basement membrane, fenestrated endothelial cells and
podocyte foot processes. Furthermore, compared to
non-transplanted organoids, polarisation and segmental
specialisation of tubular epithelium is observed. These
data demonstrate that functional vascularisation is
required for progressive morphogenesis of human
kidney organoids. The matured mini-kidneys are an
important step forward for future applications in the
development of a bioengineered kidney.
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ABCG2 DEFICIENCY IN HEPATOCYTES
DISRUPTS MITOCHONDRIAL FUSION/FISSION
BALANCE AND IMPAIRS REPROGRAMMING-
MEDIATED MOUSE LIVER REPAIR

Hsiao-Min Chang - Academia Sinica, Taipei, Taiwan
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The ATP binding cassette transporter ABCG2 are
found to express in a wide variety of stem cells as well
as several somatic tissues including the liver. Here, we
utilized ABCG2 knockout mice and found that ABCG2-
deficient hepatocytes had increased amounts of
fragmental mitochondria accompanied by disruption of
mitochondrial dynamic and function. We demonstrated
that this disruption was due to elevated levels of
intracellular and mitochondrial protoporphyrin X
content, which further led to increased reactive oxygen
species and up-regulated DRP-1-mediated mitochondria
fission via p53 pathway activation. Correspondingly, we
hypothesized thatimpairmentin mitochondrial dynamics
can affect hepatocyte reprogramming. By treating mice
with 3,5-diethoxycarbonyl-1,4-dihydrocollidine (DDC),
a porphyrinogenic agent, we confirmed that periportal
hepatocytes can be reprogrammed into Sox9-
expressing progenitor cells capable of replenishing
damaged hepatocytes. Moreover, we were able to
determine that ABCG2 contributed to this process by
transporting N-methyl-PPIX, which is produced during
the breakdown of Cytochrome P450. Therefore, ABCG2
deficiency could not only disrupt the balance of p53-
regulated mitochondrial fusion/fission, but also restrict
N-methyl-PPIX transportation thus inhibiting Sox9
induction and hepatocyte reprogramming. In contrast,
this inhibition could be reversed by p53 deletion.
Collectively, our findings suggest ABCG2 transporter
protects hepatocytes from PPIX accumulation
and links mitochondrial dynamics with hepatocyte
reprogramming during liver injury.
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KIDNEY EXPRESSION OF KLK4 IN HUMAN
BIOPSIES IN LUPUS NEPHRITIS
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hKLK4 is one of the fifteen proteases of the Kallikrein-
Kinin system (KLKs). Their broad functions include
regulation of inflammation and blood pressure, among
others. Recently, it was found that hKLK4 decreases
in Lupus Nephritis (LN) kidneys, favouring fibrosis
and disfunction, and although miR-422a increase was
reported as the responsible, the molecular mechanisms
underlying these processes require to be elucidated.
The main purpose of this research is to evaluate in a
LN cellular model the molecular pathway by which
human Mesenchymal Stem Cells from Bone Marrow
(hBM-MSC)-mediated hKLK4 exerts its protective
function, which was recently described in a LN animal
model. At this preliminary stage, we aimed to determine
the protein expression of KLK4 in renal tissue from
patients with LN (1) compared with patients with
nephritis in other autoimmune disease (2) and nephritis
no autoimmune (3). In five kidney biopsies from each
of the three groups, we measured hKLK4 expression
by immunohistochemistry along with infiltration of
lymphocytes T (CD3) and monocytes/macrophages
(CD68). Expression intensity was obtained with imageJ
software. Statistical analysis for comparing the media
of the intensities included ANOVA test for KLK4 and a
Wilconson test for CD68 and CD3. Histological findings
were markedly altered in (1) versus the controls. We
found hKLK4 differentially expressed between the
groups significantly as follows: (1) < (2) < (3) (p-value
< 0.0000). Similarly, as it was observed in vivo, LN is
related with monocyte/macrophage (p-value < 0.004)
but not with lymphocytes infiltration (p-value < 0.22).
These preliminary findings, allowed us to confirm the
affectation of hKLK4 regulation in LN with a probable
inflammatory mechanism. Thus, in further experiments
we will test other antibodies commercially available
as limited publications do exist, establish its use as a
biomarker of disease progression and explore the role of
increased hKLK4 as a potential biological therapeutic in
conjunction with the immunomodulatory properties of
a cell therapy based on hBM-MSC. Alternatively, we will
explore the use of anti-sense therapy against miR-422a
using functionalized nanoparticles. All this together as
the initial approach for the foundation of a program in
regenerative medicine for LN.

Funding Source: Clinica de la Costa, Barranquilla,
Colombia.
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MODELING MODY1 AND MODY4 USING
PLURIPOTENT STEM CELLS

Carmel Gross - Genetics, Hebrew University, Mevasseret
Zion, Israel
Nissim Benvenisty - Hebrew University, Jerusalem, Israel

Maturity onset diabetes of the young (MOD-Y) is a
monogenic, autosomal dominant inherited disease that
constitutes up to 5% of all diabetic cases. It presents
at childhood or adolescence, and eventually leads to
pancreatic B-cells dysfunction. 14 genes are known
to cause different types of MODY, many of them

@.. no



POSTER ABSTRACTS

encode transcription factors essential for pancreatic
development and function. MODY disorders are driven
by haploinsufficiency, where loss-of-function mutations
in a single allele of one of the MODY causing genes leads
to the diabetic phenotype in heterozygous patients.
Two important transcription factors that regulate early
stages of pancreas development are hepatocyte nuclear
factor 4 alpha (HNF4a) and pancreatic and duodenal
homebox 1 (PDX1), and mutations in these genes leads
to MODY1 (5-10% of MODY cases) and MODY4 (1-2% of
MODY cases) disorders, respectively. In order to model
MODY1 and MODY4 we generated induced pluripotent
stem cells (iPSCs) harboring HNF4a and PDX1 mutations
either by reprogramming of patient’s somatic cells or
by CRISPR/CAS9 gene editing. Utilizing a step- wise
protocol to differentiate the pluripotent cells towards
endodermal and pancreatic progenitor cells enables
exploring the role of the transcription factors in their
relevant stage of pancreas development. Thus, we
differentiated MODY1 iPSCs towards primitive gut tube
cells, and analyzed their gene expression profile. We
found a group of HNF4a targets with a downregulated
expression in MODY1 cells and characterized their
molecular features. Our molecular analysis suggests
that the number of HNF4a binding sites, their distance
from the transcription start site, and the number of
other transcription factor binding sites affect the
expression levels of HNF4a target genes. These features
may help explain the molecular manifestations of
haploinsufficiency in MODY1 disease. Additionally, we
created both homozygous and heterozygous PDXI
mutant lines, with different genetic background, aimed
to model MODY4 disease. Differentiation of these cells
towards pancreatic progenitors cells and analyzing their
expression profile, together with the previous analysis
of MODY1 cells, will contribute to revealing the outcome
and mechanism of haploinsufficiency in key regulators
of pancreas development.
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SENESCENCE SUPPRESSED PROLIFERATION
OF HOST HEPATOCYTES AND INDUCED
EXPRESSION OF INSULIN-LIKE GROWTH
FACTOR 2 FOR LIVER REPOPULATION
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Shanghai, China

Hexin Yan - Second Military Medical University,
Shanghai, China

Kirk Wangensteen - University of Pennsylvania,
Philadelphia, Philadelphia, U.S.

Xin Wang - Inner Mongolia University, Huhhot, China
Yiping Hu - Second Military Medlical University,
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Hepatocyte transplantation holds great promise as
an alternative to orthotopic organ transplantation in
the treatment of liver diseases. However, to obtain the
expectedrateofliverrepopulationwasstillhardbecause of
unknown mechanisms during the process of hepatocytes
proliferation in the recipient livers, which should be
studied widely and deeply. In fumarylacetoacetate
hydrolase deficient (Fah™”™) mice model, we explored
cellular destiny under liver injury after NTBC withdrawal.
Next, we investigated the potential mitogens as “driver”
for promoting proliferation in recipient Fah™™ mice.
Gene knockdown assays were performed to determine
the regulating mechanism of insulin-like growth factor
2 (IGF2) mitogens on enhancing proliferation. Finally,
evaluation on effects of the applying IGF2 on promoting
liver repopulation was performed in several animal
models. Hepatocytes became senescence in Fah™ ™ mice
when exposed to liver injury, resulting in precondition
for proliferation of transplanted hepatocytes. Moreover,
senescent host hepatocytes with cell arrest presented
high-expression of IGF2, which directly enhanced
proliferative capacity of transplant?d hepatocytes.
Decreased IGF2 expression of Fah™™ mice reduced
liver repopulation after hepatocyte transplantation,
regulated by inhibiting the activation of PI3K/Akt and
MAPK pathways. Furthermore, supplementation of IGF2
could improve liver repopulation in several models with
liver injury. Similarly, in the liver of Tyrosinemia Type |
patients, hepatocytes also underwent senescence and
induced IGF2 expression. These findings underscore the
underlying mechanisms of completed liver repopulation
in Fah”™ mice and indicate that IGF2 could be studied
as a hepatocyte mitogen for liver cell transplantation
therapies.

Funding Source: National Natural Science
Foundation of China (81772954, 81471948, 31601101);
Shanghai Committee of Science and Technology
of China (15JC1403900); Shanghai Sailing Program
(17YF1424400); Shanghai Pujiang Program(17PJD045).
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FUNCTIONAL AND TRANSCRIPTOMIC
EVALUATION OF HUMAN PLURIPOTENT STEM
CELL DERIVED PANCREATIC PROGENITORS
USING MULTIPLE DIFFERENTIATION
PROTOCOLS
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The differentiation of human pluripotent stem cells
(hPSC) to fully functional insulin-producing beta cells is
likely to be achieved most efficiently by recapitulating
embryonic development of the pancreas. A critical
stage of pancreas development is the establishment
of multipotent pancreatic progenitors (PP) that can
give rise to all lineage of the pancreas, including
endocrine beta cells. Here we present a thorough
characterization of three differentiation protocols
adapted from recent publications for deriving PP
from hPSC. All three protocols efficiently generated
PP expressing the canonical transcription factors
PDX1, SOX9 and NKX6.1. hPSC from multiple donors
displayed varying propensities to generate PP using
the individual differentiation protocols and we found
that early modulation of BMP signalling could alleviate
the efficiency of poorly differentiating hPSC lines. We
differentiated an NKX6.1-GFP hPSC reporter line side-
by-side to the PP stage of the three protocols and FACS
isolated GFP+ and GFP- cells for whole transcriptome
analysis. We observed significant differences in the PP
transcriptional profile from the different protocols, with
the largest diversity present in the GFP- populations.
Despite this heterogeneity, we identified a common
PP gene expression signature including NKXG6.1],
SOX9, NOTCH1 and PTF1A and enriched for pancreas
multipotent progenitor signature genes known to be
expressed in human foetal pancreas tissue. Interestingly,
we noted that expression of several monogenic and
neonatal diabetes genes; e.g. GCK and HHEX differed
significantly between protocols both in terms of
expression levels and specificity to the GFP population.
Finally, we observed differences in the ability of the PP
derived from the different protocols to differentiate
further towards the endocrine lineage, including beta
cells. The distinct transcriptomic signatures of the PP
derived with the three protocols may provide clues for
further development and refinement of protocols for
deriving fully functional pancreatic beta cells. Moreover,
the observed protocol diversity could have important
implications for present and future interpretations of
disease-modelling using hPSC.

Funding Source: This work has received support from
the EU/EFPIA Innovative Medicines Initiative Joint
Undertaking (StemBANCC grantn® 115439).
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The purpose of this study was to determine the
therapeutic effects of hypoxic preconditioned human
bone marrow-derived mesenchymal stromal cell
(hBMSC) and compare with normoxic cultured hBMSC
in a rat model of renal ischemia-reperfusion injury (IRI).
Fifty male Sprague-Dawley rats were randomly divided
into 5 groups (10 animals per group): sham, nephrectomy
control, IRl control, normoxic cultured hBMSC injection,
hypoxic preconditioned hBMSC injection. To induce
renal IRI, the left renal artery was clamped with a vascular
clamp for 40 minutes, and the right kidney was removed.
4 x 106 hBMSCs were injected via left renal artery shortly
before IRI. Serum creatinine, BUN and glomerular
filtration rate were evaluated 4 days prior to IRI, and 1, 2,
3, 4,7 and 14 days after IRI. For histological studies, the
kidney was removed 14 days after IRI. Normoxic cultured
hBMSC injection significantly reduced the extent of
elevation in serum creatinine compared with the IRI
control group 3 days after IRI. Normoxic cultured hBMSC
injection significantly reduced the extent of decrease in
glomerular filtration rate compared with the IRI control
group 14 days after IRI. Hypoxic preconditioned hBMSC
injection significantly reduced the extent of elevation in
serum creatinine compared with the IRl control group
3, 7, 14 days after IRI. Hypoxic preconditioned hBMSC
injection significantly reduced the extent of decrease in
glomerular filtration rate compared with the IRl control
group 7, 14 days after IRI. Sirius red stain for the degree
of fibrosis showed that renal cortex of both hBMSC
injection groups were significantly less fibrotic than that
observed in the IRI control group. TUNEL assay showed
significantly decreased apoptosis in renal cotex of
hypoxic preconditioned hBMSC injection compared to
the IRI control group. A greater increase in glutathione
reductase and glutathione peroxidase was observed in
renal cotex of hypoxic preconditioned hBMSC injection
than in the IRl control group. These findings further
suggest that anti-oxidative responses were elicited by
IRl and hBMSC treatment contributed to further anti-
inflammatory and anti-oxidative effects after IRl in this
study. Renal function is effectively rescued from renal
IRl through renal arterial injection of both normoxic
cultured and hypoxic preconditioned hBMSC.
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Funding Source: This research was supported by a grant
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Korea Health Industry Development Institute (KHIDI),
funded by the Ministry of Health & Welfare, Republic of
Korea (grant number: HI15C0925).
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The ureteric bud (UB) develops as a side branch of
the nephric duct (ND) forming a branched tree-like
structure that will ultimately form the ducts of the
urinary collecting system (CD). Here we report the
development of a protocol to recreate the ND/UB
cell lineage via the directed differentiation of human
pluripotent stem cells (hiPSCs). Differentiation was
performed using fluorescently-tagged human iPSC lines
(GATA3: m-Cherry and RET (tdTOMATO+) as a readout
of collecting duct differentiation with the protocol an
adaptation of our previously described protocol for
patterning to anterior intermediate mesoderm (Takasato
etal, 2015). Cells subjected to this differentiation protocol
initiated the expression of key genes thought to be of
ND/UB lineage including PAX2, PAX8, GATA3, WNT9B,
GFRal, and RET. The cellular composition and epithelial
organization within organoids and extended monolayer
cultures were evaluated using immunofluorescence.
This revealed robust epithelial structures which were
GATA3+PAX2+ECAD+KRT8+RET+ETV5+, which s
consistent with an enriched nephric duct/ureteric bud
epithelium. At day 745 17.8% of cells became RET/
tdTomato+. Subsequently, RNA was extracted from
the sorted populations to evaluate expression levels of
a subset of genes distinguishably expressed in ureteric
tip+ and stalk+ segments. Strikingly, the expression
levels of genes associated with cells of the ND/UB tip+
were significantly increased, including RET, GFRal, and
ETV4. Conversely, evaluation of the gene set of UB/
stalk markers (WNT7B, WNT9B, and TACSTD2) did not
show either increase or equivalence of RNA levels when
compared to human foetal kidney expression (HFK).
The establishment of this methodology provides a
valuable platform to now investigate the capacity of this
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epithelium to respond to a metanephric mesenchyme.
We also anticipate that the use of this methodology will
ultimately facilitate three-dimensional bio-printing and
allow the recreation of larger kidney structures.

EPITHELIAL TISSUES
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Junctional epidermolysis bullosa (JEB) is a severe and
often lethal genetic disease caused by mutations in
genes encoding the basement membrane component
laminin-332. Surviving patients with JEB develop
chronic wounds to the skin and mucosa, which impair
their quality of life and lead to skin cancer. Here we
show that autologous transgenic keratinocyte cultures
regenerated an entire, fully functional epidermis on a
seven-year-old child suffering from a devastating, life-
threatening form of JEB. The proviral integration pattern
was maintained in vivo and epidermal renewal did not
cause any clonal selection. Clonal tracing showed that
the human epidermis is sustained not by equipotent
progenitors, butby a limited number of long-lived stem
cells, detected as holoclones, that can extensively self-
renew in vitro and in vivoand produce progenitors that
replenish terminally differentiated keratinocytes. This
study provides a blueprint that can be applied to other
stem cell-mediated combined ex vivo cell and gene
therapies.
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EFFECT OF PRO-REGENERATING
COMPOUNDS ON THE HUMAN SKIN-
RELEASED SOLUBLE FACTORS DURING THE
RE-EPITHELIALIZATION PHASE OF WOUND
HEALING
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In wound-healing, during re-epithelialization phase,
epithelial precursor cells are highly requested and
migrate gradually from the edges of the wound. The
process is stimulated and controlled by growth factors
produced by fibroblasts and keratinocytes. We previously
developed a human 3D reconstructed skin model,
“migration model”, that introduces a step of keratinocyte
migration such as the one observed in wound-healing
re-epithelialization phase. Understanding the growth
factor, cytokine, and chemokine communication network
between keratinocytes and fibroblasts during the wound
healing re-epithelialization phase is crucial to improve
the efficacy of pro-regenerative compounds. In this
study, we first characterized the effects on the migration
model of four pro-epithelializing compounds: a plant
polyphenol (Ellagic Acid), an essential oil of flower, a
Centella Asiatica extract and Ascorbic Acid. The effects
were evaluated on i) keratinocyte migration kinetics
and ii) reconstructed epidermis thickness and quality.
Second, the conditioned media collected during the 3D
reconstruction process was analyzed using a protein
multiplex approach and, for each tested compound, a
specific signature of soluble factors released during the

re-epithelialization process was identified. A comparison
of these signatures allowed key factors (MCP-1, MCP-
3, GM-CSF) involved in the re-epithelialization process
to being determined, thus contributing to a better
understanding of the mechanisms involved in cutaneous
regeneration.
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COMBINING TALEN, CRISPR AND
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TECHNOLOGIES TO PRODUCE HUMAN
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Nowadays, modeling human genetic disorders using
induced pluripotent cells has become a common
strategy thanks to a combination of patient-derived
cell lines and genome editing technologies. Sometimes,
however, the best in vitro model for the dissection of
complex cellular phenotypes might arise from long
established laboratory cell lines. In this communication
we will discuss the production and characterization of a
collection of Calu-3 cell lines in which the most common
Cystic Fibrosis mutations have been introduced. Cystic
Fibrosis is a hereditary disease produced by the absence
or malfunctioning of the Cystic Fibrosis Transmembrane
Conductase Regulator (CFTR) gene. To date over 1,200
alterations in the DNA composition of the CFTR gene
have been detected. CF is a degenerative disease, which
can be considered as the main genetic cause of death in
Caucasian children. Its first manifestations occur in early
childhood, generally affecting pancreas, intestine and
respiratory tract, later extending to other organs. Calu-
3, a human airway epithelial cell line derived from a lung
adenocarcinoma, has many characteristics that made it
the most used model for the study of Cystic Fibrosis.
Calu-3 cells show high levels of CFTR expression, CAMP-
dependent CI- secretion and form polarized epithelia.
However, a limiting factor in the applicability of Calu-
3 cells is the lack of genetic variants that could mimic
the phenotypes associated with the most common
human CFTR genotypes. A combination of CRISPR
and TALEN, together with ssODN-mediated knock-in
and co-selection strategies have been used to generate
the classical p.F508del and G551D mutants, as well as
a series of new null and deletion alleles. In addition, the
resulting lines have been equipped with a genetically
encoded lodine Yellow Fluorescent Protein sensor,
that detects physiological changes inside the cells. By
providing a collection of different CFTR genotypes on
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the same genetic background, this new cell platform
will allow the careful dissection of the molecular and
physiological mechanisms affecting CFTR expressing
cells. This data together with the information obtained
fromm more complex structures, like epithelial organoids,
will provide a comprehensive approach to the study of
cystic fibrosis.

Funding Source: Financial support was provided by
ISCIII PI14/01073, co-funded by ERDF/ESF; the Balearic
Government predoctoral fellowship (FPI/FISIB/2013)
and the UE H2020-PHC-2015-667079-2 (TAT-CF) grant.
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Zhen Jin - National Institute of Biological Sciences,
Beijing, Beijing, China

Zhongsheng Yu - Institute of Biophysics, CAS, Beijing,
China

Tao Cai - National Institute of Biological Sciences,
Beijing, Beijing, China

Renjie Jiao - National Institute of Biological Sciences,
Beijing, Beijing, China

Rongwen Xi - National Institute of Biological Sciences,
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The process through which multiple types of cell
lineage-restricted progenitor cells are specified from
multipotent stem cells is unclear. Here we show that, in
intestinal stem cell (ISC) lineages in adult Drosophila, in
which the Delta-Notch-signaling-guided progenitor cell
differentiation into enterocyte is the default mode, the
specification of enteroendocrine cells (EEs) is initiated
by transient Scute activation in ISCs that is driven by
transcriptional self-stimulation combined with a negative
feedback regulation between Scute and Notch targets.
Scute activation induces asymmetric ISC divisions
that generate EE progenitor cells (EEP). Moreover, the
mitosis-inducing and fate-inducing activities of Scute
guide each EEP to divide exactly once prior to its
terminal differentiation, yielding a pair of EEs. Therefore,
the transient expression of a fate inducer specifies both
the type and the number of committed progenitor
cells from stem cells, which could represent a general
mechanism used for diversifying committed progenitor
cells from multipotent stem cells.
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GRAINYHEAD ISOFORMS FUNCTION IN
DROSOPHILA INTESTINAL STEM CELL
MAINTENANCE AND DIFFERENTIATION
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The constant renewal of the intestinal epithelium
is achieved through the activity of a population of
intestinal stem cells (ISC). These cells maintain tissue
homeostasis by ensuring balance between cell division
and the production of the differentiated cell types
of the intestine. This process is under strict molecular
control with ISC maintenance and function controlled
by the expression of a particular subset of genes and
their production of multiple protein isoforms. However,
the mechanism by which different protein isoforms are
able to regulate intestinal regeneration remains poorly
understood. Using the adult intestine of Drosophila
melanogaster, we identified grainyhead (grh) as a
candidate gene that is able to influence regeneration
using different protein isoforms. grh produces two
protein isoforms, GRH.N and GRH.O via alternative
splicing. Transcripts spliced with exons 4 and 5 produce
GRH.O protein isoform while those without produce
GRH.N. Expression analysis performed using droplet
digital PCR shows that transcripts for GRH.N and GRH.O,
the neural specific isoform are expressed in the intestine,
albeit at low cellular levels. Further studies using cell
lineage tracing techniques and GRH null mutants result
in a reduction of progeny arising from a single ISC.
Interestingly, cell lineage tracing using a GRH.O specific
mutant resulted in a more severe reduction in progeny
number and the loss of GRH.O mutant ISCs over time.
In the opposite experiment, GRH.O was ectopically
expressed in ISCs and its immediate daughter, the
enteroblast (EB). Over expression in ISCs did not lead to
a change in ISC number while over expression in EBs led
to a block in differentiation and an increase in EB number.
On the other hand, ectopic expression of GRH.N in ISC
and EBs led to a loss of ISC and EBs through forced
differentiation. We therefore hypothesize that GRH.O is
required for ISC maintenance while GRH.N is needed for
differentiation.

EYE AND RETINA
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Adipose tissue contains abundant multipotent stem
cells with strong proliferative and differentiating into
adipocytes, osteocytes and chondrocytes. However,
adipocyte-derived stem cells showed variable
characteristics based on the tissue-harvesting site. This
study aimed to compare human adipocyte-derived
stem cell from orbit (Orbital-ASCs) and abdomen
(Abdominal-ASCs). Orbital and abdominal ASCs were
isolated by fat debulking procedure during an upper
or lower blepharoplasty operation and liposuction
respectively. We performed Oil Red O staining for
Adipogenesis, Alzarin Red for osteogenesis and Alcian
blue for chondrogenesis. Real time PCR was used to
measure mMRNA levels of genes involved in this tri-lineage
differentiation. CD surface antigens were analyzed
by flow cytometry and cytokine profiles (Eotaxin,
Fractalkine, GRO, IL-6, IL-8, IP-10, MCP-1,and RANTES) by
Luminex assay kit. Our results showed Orbital-ASCs has
potent tendency of differentiation into adipocytes and
osteocytes than compared to Abdominal-ASCs, whereas
as chondogeneis was potent in Abdominal-ASCs, which
was further illustrated by comparing the genes involved
in tri-lineage differentiations. Also, Orbital-ASCs and
Abdominal-ASCs have many cell surface markers in
common. However, CD34,CD73and CD105 are expressed
higher in Orbital than abdominal-ASCs. Unlikely, Orbital-
ASC expressed CD 31, CD45, CD90, CD146 and HLA-
DR lesser than abdominal-ASCs. Furthermore, Orbital-
ASCs express higher levels of Eotaxin, Fractalkine, GRO,
IL-6, IL-8, IP-10, MCP-1, and RANTES than Abdominal-
ASCs. In conclusion, tissue-harvesting site is a strong
determinant for characterisation of adipocyte-derived
stem cells. Understanding defining phenotypes of such
cells is useful for making suitable choices in different
clinical indications.
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The use of tissue-engineered scaffolds as physical
supports for cell delivery represent a promising approach
for treatment of retinal degenerative disorders. In this
study, polymer scaffolds for cell retinal progenitor cells
(RPC) were fabricated using electrospinning method
employing basic polymers such as poly-(L-lactic acid)
(PLLA), poly (lactic-co-glycolic acid) (PLGA), poly-
caprolactone (PCL) and a blend of poly-caprolactone
(PCL) with poly (glycerol-sebacate) (PGS). Following
the fabrication, the RPCs were seeded onto the scaffold
samples for up to 7 days. Image analysis methods were
applied on stained image of the seeded scaffolds. The

extracted features reveal that RPCs grown on aligned
PCL/PGS polymer blend nanofibers exhibited expanded
morphology, whereas the cells did not display such
characteristic morphology across the other three types
of scaffolds (i.e. PLLA, PGS and PCL). These results
demonstrate that the PCL/PGS polymer scaffolds could
offer a carrier modality for stem cell-derived RPCs for
the restoration of vision in subjects who have lost vision
from retinal degenerative disorders.
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PHOTORECEPTORS FROM THREE-
DIMENSIONAL OPTIC CUP ORGANOIDS.

Alison Conquest - Centre for Eye Research Australia,
East Melbourne, Victoria, Australia

Louise Rooney - Centre for Eye Research Australia, East
Melbourne, Victoria, Australia

Maciej Daniszewskil - Centre for Eye Research Australia,
East Melbourne, Victoria, Australia

Damian Hernandez - Centre for Eye Research Australia,
East Melbourne, Victoria, Australia

Shiang Lim - O’Brien Institute, East Melbourne, Victoria,
Australia

Alice Pébay - Centre for Eye Research Australia, East
Melbourne, Victoria, Australia

Grace Lidgerwood - Centre for Eye Research Australia,
East Melbourne, Victoria, Australia

Retinal dystrophies and macular degeneration lead to
degradation of photoreceptors, resulting in permanent
vision loss and placing an increasing burden on global
health care. To understand the underlying pathogenic
events, it is important to consider how photoreceptors
are affected. Due to the difficulty in obtaining ocular
tissue from living donors, patient induced pluripotent
stem cells (iPSCs) provides a powerful tool to
understand fundamental disease processes and
subsequent compound screening to rescue retinal
function. Further, organoids offer a powerful model to
study both development and disease pathology. Retinal
organoids/ neural retinas can be generated from human
iPSCs. These organoids generally recapitulate early
events in human development, and show organisation of
cells into structures of the human neural retina. Here, we
used neural retina as a source of photoreceptors, with
the aim of obtaining cultures of human photoreceptors
in sufficient amount and purity for experimental
work. Neural retinas/optic cups were generated from
human PSCs using protocols developed by Nakano et
al (2012) and Reichman et al, (2017). Photoreceptors
were then isolated from hPSC-derived whole optic
cups by magnetic activated cell sorting (MACS) with
selection by the photoreceptor marker and cell surface
antigen, CD73. CD73 positive cells were sorted from
100-day-old and >200 day-old-derived optic cups.
CD73+ cells were plated onto Matrigel and subsequent
immunohistochemistry, gPCR and functional assays
were performed to assess maturity and functionality
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of the isolated cells. Our data suggest that selection
of photoreceptors using CD73 is an effective method
for isolating photoreceptors from three dimensional
optic cups, to obtain a pure photoreceptor population,
thus indicating a powerful tool for culturing mature
photoreceptor cells in vitro.

Funding Source: JEM Research foundation, NHMRC Dora
Lush Biomedical Postgraduate Research Scholarship
(AQ), the Australian Research Council Future Fellowship
(AP) and The Centre for Stem Cell Systems.
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FUNCTIONAL CORNEAL ENDOTHELIAL
REGENERATION FROM HUMAN EMBRYONIC
STEM CELLS

Li-Wen Hsu - Bioresource Collection and Research
Center, Food Industry Research and Development
Institute, Hsinchu, Taiwan

Wan-Jhen Huang - Food Industry Research and
Development Institute, Hsinchu, Taiwan
Wen-Hsing Chang - Food Industry and Research
Development Institute, Hsinchu, Taiwan

Yu-Jen Chang - Food Industry Research and
Development Institute, Hsinchu, Taiwan

Wei-Li Chen - Department of Ophthalmology, National
Taiwan University, Taipei, Taiwan

Shiaw-Min Hwang - Food Industry Research and
Development Institute, Hsinchu, Taiwan

The corneal endothelium is a hexagonal monolayer
forming a boundary between the Descemet’s membrane
and the anterior chamber. This layer of cells plays a crucial
function in the maintenance of the dehydration and
transparency of cornea. Once corneal endothelial cells
(CECs) are damaged or malfunctions, corneal edema
and vision loss ensues. In order to improve the sight,
corneal transplantation is the goal standard treatment
for the management of CECs injury or dysfunction at
present. However, shortage of cornea donors is the
main difficulty in transplantation. Replacement of
the damaged corneal endothelium by CECs directly
is more applicable. Unlike corneal epithelium can
regeneration from limbal stem cells, CECs are terminally
differentiated with barely cell division capabilities after
well development. Therefore, the acquisition of suitable
and sufficient cell resource for CECs transplantation is
extremely important in the field of corneal regenerative
medicine. Here we elucidate an applicable differentiation
procedure to derive human CECs from human embryonic
stem cells (hESCs) under defined culture conditions.
After differentiation of hESCs into CEC-like cells, the
corneal endothelium differentiation marker N-cadherin,
tight junctional protein ZO-1, functional pump protein
sodium-potassium ATPase, and the main component
of the corneal stroma collagenVIIIAT were detectable.
By this study, we can obtain quantity of human CECs in
hope of bringing these cells into tissue engineering and
clinical use in the future.
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A METHOD TO ISOLATE AND TRANSPLANT
MOUSE HEMATOPOIETIC STEM CELLS ALONG
WITH THEIR NICHE ALLOWING FUNCTIONAL
HEMATOPOIETIC STEM CELL ENGRAFTMENT
WITHOUT MYELOABLATION

Mimi Borrelli R - Department of Plastic and
Reconstructive Surgery, Stanford University, Palo
Alto, CA, U.S.

Michael Lopez - Stanford University, CA, U.S.
Gunsagar Gulati- Stanford University CA, U.S.

Jan Sokol - Stanford University, CA, U.S.

Jin Akagi - On-Chip Biotechnologies,Auckland, New
Zealand

Rahul Sinha - Stanford University, CA, U.S.

Rachel Brewer - Stanford University, CA, U.S.
Stephanie D. Conley - Stanford University, CA, U.S.
Aaron Newman - Stanford University, CA, U.S.

Irv Weissman- Stanford University, CA, U.S.
Michael Longaker - Stanford University, CA, U.S.
Charles Chan - Stanford University, CA, U.S.

Hematopoietic stem cell (HSC) transplants provide
the best chance of cure for a range of malignant and
non-malignant diseases, and for facilitating immune
tolerance in organ and facial transplantation. Methods for
increasing the efficiency of HSC homing and engraftment
are important due to the rarity of donor HSCs and the
toxicity of myeloablative regiments necessary to enable
engraftment. Attempts at expanding HSCs ex vivo
prior to transplantation have generated mixed results
and may not maintain the functional hematopoietic
repopulating cells. We investigated the survival and
engraftment potential of HSCs from Luciferase-GFP
mice isolated with their native niche microenvironments
as intact units. We devised a new micro-fluidics-based
method to isolate intact niches containing phenotypic
CD150+CD48-Sca+cKit+Lin- HSCs surrounded by
Thy+, 6C3+, VECadherin+ stromal cells and tested the
ability of HSC-Niche units to support HSC survival in
vitro and HSC engraftment into non-myeloablated
immunodeficient mice. For the in vitro experiments,
HSCs were cultured (1 x 105/10cm3 well) for 2 weeks: a)
within their cellular niches, or b) alone. Cultured HSCs
were then dispersed from niches/culture by mechanical
dissociation and transplanted into myeloablated
mice by intravenous injection to assay HSC mediated
hematopoietic reconstitution. Results indicated HSC-
Niches cultured for 2 weeks were able to maintain long-
term multi-lineage reconstitution after transplant. For the
in vivo niche transplantation experiments, HSC-Niches
were isolated and transplanted directly into the right
femoral cavity of C57BL mice. Two weeks after intra-
femoral transplant mice underwent whole-body lethal
irradiation, with shielding of the transplanted region
with 1cm2 of lead. Re-colonization of irradiated bone
marrow was assessed by tail bleeding recipient mice at
2, 4 and 6 days post irradiation, and by bioluminescence
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in vivo imaging (IVIS) of the left femur. Our results
indicated that isolating and transplanting HSC-Niches
facilitates ex vivo HSC survival and non-myeloablative
HSC engraftment. Our approach also suggests a new
paradigm for stem cell therapy using high-throughput
microfluidic-based FACS isolation of intact stem cells-
niche units for ex-vivo culture/modification and site-
specific transplantation.

W-1102

INFUSED BONE MARROW DERIVED CELLS
HAVE TWO FUNCTIONS THAT PHAGOCYTOSIS
OF DAMAGED CELLS AND REPAIR OF
FIBROSIS
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Taro Takami - Yamaguchi University, Yamaguchi, Japan
Toshihiko Matsumoto - Yamaguchi University,
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Koichi Fujisawa - Yamaguchi University, Yamaguchi,
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Kenji Tani - Yamaguchi University, Yamaguchi, Japan
Shuiji Terai - Niigata University, Niigata, Japan

Hiroshi Nishina - Tokyo Medical and Dental University,
Tokyo, Japan

Isao Sakaida - Yamaguchi University, Yamaguchi, Japan

The autologous bone marrow cells were useful for
the repair therapy in liver cirrhosis and many kind of
diseases. We developed the GFP/CCl4 model which
monitor the GFP-positive bone marrow cell (BMC)
repopulated under liver cirrhosis mice (Hepatology
2004). In this study, we estimated characterization of
infused BMC in liver cirrhosis using Electron Microscopy
(EM) and the therapy of environment in recipient
liver. C57BL/6 mice were injected with CCl4 twice a
week to make the liver cirrhosis. GFP-positive BMC
were infused from tail vein and sacrificed at 4 weeks
after BMC infusion. The liver sample was fixed using
both paraformaldehyde+glutaraldenyde and made
epon section. We analyzed the characterization of
the infused GFP-postive BMC using both EM and
Immune EM (IEM). We analyzed the image of IEM,
comparing with the character of positive cells by
immunohistochemistry and double fluorescent staining
(Antibody:GFP,MMP9,hepatoblastmarker-Liv2,Liv8-
CD44,A6,EpCAM,CXCR4, transcription regulator-
maternal of inhibitor of differentiation -Maid). We
analyzed some kind of gene by Real-Time PCR(Gene:
p21,Sirt1,Sirt6,P16, AK4,H-mox,Ncam,AFP etc). We found
two kinds of GFP positive BMCs in recipient cirrhosis
liver using IEM method. One group cells were small size
(2-5um) and located in destructive area and A6 positive
cells,Liv2 positive cells,EpCAM positive cells were same.
These cells were circular forms and had high N/C ratio
and smaller than hepatocyte. These cells migrated into
damaged cell area and had the phagocytic capacity.

These cells were few F4/80 positive cells and smaller
than Kupffper cell in sizeThe other group of GFP positive
BMCs was similar to hepatocyte in size(15-30um) and
located around fiber. MMP9 positive cells, Maid positive
cells, CXCR4 positive cells,Liv8 positive cells were same.
These cells were round forms and different from Kupffer
cell or stellate cell in feature and had the increase of
lysosome structure in cytoplasm. These cells were
located on fiber in hepatic cord and repaired fibrosis. We
detected two kind of infused BMCs. The BMCs repaird
liver fibrosis and worked the phagocytized damaged
hepatocyte and maintenance of liver.

W-1104

INVESTIGATING LGR5 AS AN EPITHELIAL
STEM/PROGENITOR MARKER IN THE ADULT
MOUSE UTERUS

Ahmed A. Al Mushafi - Obstetrics and Gynaecology,
Monash University, Monash Medical Center, Melbourne,
Victoria, Australia

Caroline Gargett - Monash University, Monash Medical
Center, Melbourne, Victoria, Australia

James Deane - Monash university, Monash Medical
Center, Melbourne, Australia

Leucine-rich repeat containing G protein-coupled
receptor 5 (Lgr5) is a Wnt-regulated marker of
proliferative epithelial stem cells in the murine intestine,
stomach and hair follicle. It has been proposed Lgr5 may
also mark hormonally responsive stem/progenitor cells
in the endometrium, the highly regenerative lining of the
uterus. Our aim was to examine whether the widely used
Lgr5-GFP mouse can be used to identify endometrial
stem cell populations during cyclic endometrial
regeneration associated with the estrous cycle. GFP
expression was investigated in adult (5-6 months of age)
mouse endometrium of Lgr5-GFP mice in combination
with immunofluorescence detection of the epithelial
marker EpCAM. Uteri at various stages of the hormonally
regulated estrous cycle (metestrus, proestrus and
dietestrus) where identified by vaginal smear cytology.
Lgr5-GFP was detected by confocal microscopy using
its endogenous fluorescence in formaldehyde-fixed
frozen sections, and by immunodetection with an
antibody recognising GFP. Lgr5-GFP small intestine
and ovary were used as positive controls. As previously
reported, Lgr5-GFP cells were readily detected in the
intestinal crypt and also in the ovarian surface epithelium,
verifying our immunolabelling and imaging techniques.
Lgr5-GFP+ cells were not observed in the adult mouse
endometrium at any of the estrous cycle stages
examined, by either endogenous GFP fluorescence or
antibody-based detection. We conclude that, in spite of
fact that Lgr5-GFP identifies stem cells in several other
organs, it does not mark a stem/progenitor population
in the adult mouse endometrium. A lack of Lgr5-GFP
expressing epithelial cells in the adult endometrium
may indicate that this tissue is maintained by a stem/
progenitor population that is regulated by mechanisms
distinct from the Wnt/Lgr5 signalling that operates in

the intestine and other organs.
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Funding Source: National Health and Medical Research
Council (NHMRC) of Australia grant (1085235, to CEG,
JAD).
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REMODELING OF TYPE | COLLAGEN BY
MMP13 SECRETION OF MESENCHYMAL STEM
CELLS IN BONE HEALING

Yoshie Arai - CHA university, Seongnam-si, Korea
Bogyu Choi - CHA university, Seongnam-si, Korea
Byoung Ju Kim - CHA university, Seongnam-si, Korea
Sunghyun Park - CHA university, Seongnam-si, Korea
In-bo Han - CHA university, Seongnam-si, Korea
Soo-Hong Lee - CHA university, Seongnam-si, Korea

Matrix metalloproteases (MMPs) are essential for
the intra- and extra-cellular biology of stem cells,
such as proliferation, survival, morphogenesis, and
differentiation through extracellular matrix remodeling.
Type | collagen (Col 1) is a major component of bone
tissues, which is known to promote osteogenic
differentiation of human mesenchymal stem cells
(hMSCs). However, the mechanism of the effects of Col
| on osteogenesis or bone healing is still not clear. In
this study, we found that MMP13, among other MMPs, is
highly expressed in hMSCs grown on a Col | matrix during
osteogenic differentiation. The MMP13 knock-down lead
to diminished osteogenic differentiation and MMP13
overexpression increased osteogenic differentiation.
Moreover, rhMMP13 treated Col | matrix stimulated the
capacity of calcium deposition of hMSCs. In order to
characterization of Col | treated with rhMMP13, the results
shown that unwind Col | without cleavage (upto 10 ng
per 1 ug of Col I). In addition, Col | triggered integrin a3
expression and RUNX2 translocation into nucleus from
cytosol. It is known that RUNX2 is transcription factor
which bind to MMP13 promoter. We suggest that MMP13
initiated and enhanced osteogenic differentiation of
hMSCs through unwind Col | and the activation of focal
adhesion molecules including integrin a3. Consistent
with in vitro experiment, rnMMP13 treated Col | sponge
improved bone regeneration of the calvarial defect in
mouse cranium compared with control Col | sponge.
Taken together, we suggest that unwind Col | by MMP13
promote osteogenic differentiation of h(MSCs with Col I/
MMP13/RUNX2 positive feedback loop.

W-1108

DEXRAST1 IS A HOMEOSTATIC REGULATOR
OF EXERCISE-DEPENDENT PROLIFERATION
AND CELL SURVIVAL IN THE HIPPOCAMPAL
NEUROGENIC NICHE

Pascale Bouchard Cannon - Department of Cell and
Systems Biology, University of Toronto, Mississauga,
ON, Canada

Christopher Lowden - University of Toronto,
Mississauga, ON, Canada
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Adult hippocampal neurogenesis is highly responsive
to exercise, which promotes the proliferation of neural
progenitor cells and the integration of newborn granule
neurons in the dentate gyrus. Here we show that genetic
ablation of the small GTPase, Dexrasl, suppresses
exercise-induced proliferation of neural progenitors,
alters survival of mitotic and post-mitotic cells in a stage-
specific manner, and increases the number of mature
newborngranule neurons. Dexraslisrequired for exercise-
triggered recruitment of quiescent neural progenitors
into the cell cycle. Pharmacological inhibition of NMDA
receptors enhances SGZ cell proliferation in wild-type
but not dexrasl-deficient mice, suggesting that NMDA
receptor-mediated signaling is dependent on Dexrasl.
At the molecular level, the absence of Dexrasl abolishes
exercise-dependent activation of ERK/MAPK and CREB,
and inhibits the upregulation of NMDA receptor subunit
NR2A, bdnf, trkB and vegf-a expression in the dentate
gyrus. Our study reveals Dexrasl as an important stage-
specific regulator of exercise-induced neurogenesis in
the adult hippocampus by enhancing pro-mitogenic
signaling to neural progenitor cells and modulating cell
survival.
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STEM/PROGENITOR CELLS CONTRIBUTE
TO EPITHELIAL REPAIR FOLLOWING
ENDOMETRIAL BREAKDOWN IN A
MENSTRUATING MOUSE MODEL.

Fiona L. Cousins - The Ritchie Centre, Hudson Institute
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James Deane - Hudson Institute of Medical Research,
Clayton, Victoria, Australia

Caroline Gargett - Hudson Institute of Medical
Research, Clayton, Victoria, Australia

Endometrial regeneration is a highly complex, tightly
controlled process. Stem/progenitor cells have been
implicated in the regeneration of the tissue. Using the
stem cell marker telomerase reverse transcriptase (Tert),
we have shown mouse Tert (mTert) promoter activity
in epithelial, endothelial and leukocyte populations in
cycling mouse endometriuml. We hypothesised that
cells expressing mTert may be involved in endometrial
repair and remodelling in @ mouse model of menses,
and contribute to repair of the Iluminal epithelium.
mTert-GFP mice were subjected to a previously
published mouse model of menses2. Briefly, mice
were ovariectomised, treated with oestradiol and
progesterone, artificially decidualised and progesterone
removed to induce a menses-like event. Tissues were
collected for histochemical and flow cytometry analysis
at Ohrs, 8hrs, 24hrs and 48hrs after progesterone
withdrawal. mTert reporter activity was identified in rare



POSTER ABSTRACTS

cells in the residual (unshed) luminal epithelium during
breakdown (8hrs), repair (24hrs) and remodelling
(48hrs). Histological analysis of mTert reporter activity in
17,902 epithelial cells revealed that only 11% of epithelial
cells were mTert+. There was a significant increase in
the percentage of mTert+ luminal epithelial cells at the
repair (p<0.001) and remodelling (p<0.05) time-points
compared with prior to tissue breakdown (Ohrs). Triple
immunofluorescence staining for mTert-GFP, epithelial
marker EpCAM and proliferation marker Ki67 revealed
extensive proliferation of residual luminal epithelial cells
during repair and remodelling. mTert-GFP+ cells were
typically observed as clusters, interspersed between
Kie7+ proliferating cells. Proliferating epithelial cells
were rarely mTert+ (0.72%). These findings are the
first to show putative epithelial progenitors present
in repairing luminal epithelium of endometrium. The
clusters of epithelial mTert-GFP+ cells suggests the
endometrium prepares for cyclical re-epithelialisation
by distributing stem/progenitor cells along its luminal
surface. We propose that epithelial mTert activity is
activated to support the rapid re-epithelialisation of the
endometrium, by undergoing asymmetrical division to
form a transit amplifying cell that then rapidly divides.

Funding Source: This study was funded by National
Health and Medical Research Council (NHMRC) of
Australia grant (1085435) to CEG and JAD.
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HUMAN DENTAL PULP STEM CELLS:
CHARACTERIZATION AND NEURONAL
DIFFERENTIATION
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Mesenchymal stem cells (MSC) represent a population
of multipotent cells that have a wide distribution in adult
tissues. Dental pulp mesenchymal stem cells (DPSC)
have been the target of numerous researchers because
of the easy extraction and the elevated potential for
therapy. Furthermore, due to its common ectodermal
origin with neurons, it can be used as treatment of
neurodegenerative diseases. This study aimed to

characterize  DPSC phenotypically, functionally and
analyze the expression of the neuronal markers Btubulinlli
and nestin after the induction of neuronal differentiation.
This study had the approval of the local Research
Ethics Committee (CAAE:42751615.8.0000.0020).
Dental pulps were extracted, sectioned into small
pieces and dissociated with collagenase type |I.
Immunophenotypic characterization and differentiation
of the cells was carried out between P3 and P5. For
the immunophenotypic characterization, a panel of
antibodies suggested by the International Society
for Cellular Therapy for the definition of MSC and co-
stimulatory molecules CD40, CD80 and CD86 were
used. The DPSC were differentiated into four lineages
(adipogenic, osteogenic, chondrogenic and neuronal)
for 21 days. For neuronal differentiation, the cells were
analyzed by immunofluorescence technique with anti-
Btubulinlllantibody and by gRT-PCR with nestingene. The
DPSC had plastic adherence, fibroblast-like morphology,
immunophenotypic profile positive for CD29, CD73,
CD90, CD105, CD166 and reduced expression for CD14,
CD19, CD34, CD45, HLADR and the co-stimulatory
molecules CD40, CD80 and CD86. In the DPSC, it was
possible to observe the osteogenic and chondrogenic
differentiation but not the adipogenic differentiation.
After neuronal differentiation, it was possible to observe
the expression of Btubulinlll and an increase in nestin
expression. This study demonstrates that DPSC are
easy to obtain and expand in culture. In addition, they
have characteristics in common to MSC obtained from
other tissues and can be used as an alternative source
of stem cells. Due to their great potential for neuronal
differentiation, DPSC may be an excellent option for
studies to treat neurological diseases or injuries in the
future.

Funding Source: Financial support: Fundacdo Araucaria
e CAPES.

W-1114

DROSOPHILA MUSASHI IS REQUIRED IN THE
OVARY TO REGULATE FOLLICLE STEM CELL
FATE DECISIONS

Nicole Hime-Siddall - University of Melbourne, Parkville,
Victoria, Australia

Jessie Sutherland - University of Newcastle, Newcastle,
New South Wales, Australia

Eileen McLaughlin - University of Auckland, Auckland,
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Gary Hime - University of Melbourne, Parkville, Victoria,
Australia

Recent studies have shown that the Musashi (Msi) family
of RNA-binding translational repressors are expressed
in proliferative cells of the mammalian central nervous
system, intestine, skin, blood, mammary gland and
stomach, leading to the proposal that Msi proteins are
stem cell markers and regulate stem and progenitor cell
biology. Using the Drosophila testis as a model system,
we previously demonstrated that Drosophila Msi is
required intrinsically in germline stem cells (GSC'’s) for
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maintenance of the GSC fate. In this study, we further
investigate whether loss of Msi function affects stem cell
regulation in the ovary. We found that GSC regulation
in the Drosophila ovary was not dependent upon Msi
function, since GSC clones lacking Msi function were
maintained at the same frequency as control clones
over a period of 3 weeks. However, we found that follicle
stem cell (FSC) clones lacking Msi function were slowly
lost over this same period. In addition, lineage tracing
experiments and clonal studies revealed that Msi mutant
FSCs preferentially contributed to the population of
escort cells over follicle cells. Cell cycle dynamics were
also altered in the population of msi mutant FSCs, with
an increase in G2 cells observed using the fly FUCCI
system. These results lead us to conclude that Msi plays
an integral role in co-ordinating the cell fate decisions
of FSCs.

NEURAL DEVELOPMENT AND
REGENERATION
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THREE-DIMENSIONAL INDUCTION OF
DORSAL, INTERMEDIATE AND VENTRAL
SPINAL CORD TISSIES FROM HUMAN
PLURIPOTENT STEM CELLS

Takenori Ogura - Department of Clinical Application,
Center for iPS Cell Reseach and Application, Kyoto
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Hideya Sakaguchi - Center for iPS Cell Reseach and
Application, Kyoto University, Kyoto, Japan

Susumu Miyamoto - Department of Neurosurgery,
Kyoto University Graduate School of Medicine, Kyoto,
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The spinal cord contains more than twenty distinct
subclasses of neurons, which form well-organized neural
circuits that are capable of sensing the environment
and generating motor behavior. Recent studies have
described the efficient in vitro generation of single
neuronal population in the spinal cord, including spinal
motor neurons and V2a interneurons, however, the
formation of a three-dimensional structure of spinal
cord tissues has not been described. In the present
study, we first demonstrate a new protocol for dorsal
spinal cord-like tissue induction from human pluripotent
stem cells. Our protocol enabled the efficient induction
of continuous neuroepithelial structures that expressed
several dorsal progenitor domain markers, and the
expression pattern was similar to developing embryonic
dorsal spinal cord. Furthermore, these in-vitro dorsal
spinal cord-like tissues could generate four different
types of dorsal interneurons. By the activation of Shh
singling, intermediate and ventral spinal cord-like
tissues were successfully induced. After dissociation of
these tissues, somatosensory neurons and spinal motor
neurons were detected and expressed neurotransmitters
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in the same manner as in vivo. Our induction method
recapitulates the in vivo developmental process of
spinal cord formation, and thus will contribute to the
research on the organization of human spinal cord and
application towards regenerative medicine.
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THERAPEUTIC POTENTIALS OF HUMAN
NEURAL STEM CELL PRECONDITIONED
WITH BAICALEIN-ENRICHED FRACTION FOR
ISCHEMIC STROKE
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Chong Yew Lee - Universiti Sains Malaysia, Penang,
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Ischemic stroke is triggered by occlusion of blood
circulation to brain, resulting in an area of ischemia
where the brain tissue becomes irreversibly damaged.
Neural stem cell (NSC) is a promising cell source for
brain tissue regeneration. Nonetheless, the damage
caused by ischemic stroke is impossible to be
completely repaired or replaced by endogenous NSCs
due to low neuronal turnover that could integrate into
functional neuron network. Therefore, it is imperative
to develop new strategies to improve the therapeutic
potential of NSC for stroke recovery. Recently, many
studies are focusing on neuroprotective properties
of medicinal herbs as complementary treatment for
neuroregenerative treatment. This study aimed to
extract baicalein-enriched fraction (BF) from the leaves
of a local plant - Oroxylum indicum and use the extract
to precondition human NSC line (H9-hNSC) prior to
transplantation into in vitro ischemic stroke (IVIS) model
developed using differentiated SH-SY5Y cells exposed
to oxygen-glucose-deprivation insult for 2h, following by
reperfusion for 20h. Baicalein was eluted in its highest
content (-29%) in 100% methanol as solvent, indicated by
TLC and HPLC screening assays. Preconditioning of H9-
hNSCs using 1.56 pg/mL of BF for 24 hours significantly
increased proliferation, cell viability and lineage specific
differentiation, compared to non-treated cells. Besides,
BF-preconditioning also activated various target genes
involved in neuroprotective signaling including the
antioxidant markers Nrf2 (1.92-fold) and SOD1 (2.16-fold)
which play role to protect the transplanted H9-hNSC
against ischemic-induced oxidative damages, as well as
the angiogenic markers VEGFA (4.13-fold) and ANGPT1
(3.96-fold) which play important role in blood cell
maturation and blood vessel stabilization. Interestingly,
BF-preconditioned H9-hNSCs also showed significant
higher migration rate towards VIS model compared to
non-treated cells. More importantly, these transplanted
cells remain viable and started to form neurite outgrowth
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inside the ischemic IVIS model for up to 72 hours. This
study suggests that pharmacological preconditioning of
NSCs using BF could be a promising therapeutic tool for
ischemic stroke.

Funding Source: This study was funded by Universiti
Sains Malaysia Research University Individual (RUI)
Grant (Grant no: 1001/PPSK/812140)
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ROOF AND FLOOR PLATE CELLS
ORCHESTRATE STEM CELL IDENTITY AND
REGENERATION OF THE ZEBRAFISH SPINAL
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Zebrafish have a remarkable capacity to regenerate
entire CNS tissue including the spinal cord following an
injury. Ependymal cells lining the central canal are neural
stem cells (NSCs) in the zebrafish spinal cord They
are activated by the injury and regenerate lost tissue.
However, spinal cord contains different types of cells and
axonal tracts which are distinctly patterned through the
dorsal-ventral (D-V) axis. Therefore, how regenerated
cells and tracts can acquire the correct final positional
identity within the injured spinal cord is an important
guestion that needs to be answered. During embryonic
development, positional identity within the spinal cord
is determined by ventralising and dorsalising signalling
molecules such as Shh and members of the TGF-f family
which are secreted by floor and roof plate cells. By using
in vivo imaging and reporter lines we indicated that NSCs
in the zebrafish spinal cord keep their embryonic D-V
patterning profile outside the embryonic development.
Remarkably, the floor and roof plate like-cells in the
ependymal layer of the spinal cord actively influence
the identity of NSCs. Suppression of ventralising and
dorsalising signals from the floor and roof plate like-
cells resulted in shifting of D-V marker expression in the
NSCs. Interestingly, retention experiments of Histone
2B (H2B)-mcherry fusion protein in embryo showed
that floor and roof plate like-cells are the first cells that
become quiescent in the ependymal layer. The quiescent
cells of the floor and roof plate are maintained until
adulthood as specialised radial glia population defining
the ventral and dorsal counter points of the ependymal
layer. Following injury, these cells are able to produce
their own lineage and keep their position during the
ependymal layer regeneration, suggesting that they play
a pivotal role in orchestrating patterning during repair

process. A lack of these signalling centres may be a
significant factor that hinders spinal cord regeneration in
mammals. Restoring the lost signals and cell types could
dramatically improve neural regeneration in mammails.

W-2008

NEURAL REGENERATION MECHANISMS

IN TRANSPLANTATION OF NEURONAL

CELLS DERIVED FROM HUMAN INDUCED
PLURIPOTENT STEM CELLS WITH THE EFFECT
OF THEIR PARACRINE SECRETION

Nagisa Arimitsu - St. Marianna University School of
Medicine, Kawasaki-shi, Japan

Chieko Hirotsu - St. Marianna University School of
Medicine, Kawasaki-shi, Japan

Kenji Takai - St. Marianna University School of Medicine,
Kawasaki-shi, Japan

Jun Shimizu - St. Marianna University School of
Medicine, Kawasaki-shi, Japan

Naruyoshi Fujiwara - St. Marianna University School of
Medicine, Kawasaki-shi, Japan

Noboru Suzuki - St. Marianna University School of
Medicine, Kawasaki-shi, Japan

Braindamage causestemporary or permanent disabilities
of the organism because of deprivation of oxygen and
nutrients. Neural cell transplantation is thought to be one
of the promising strategies for treating brain damage.
The aim of this study was to investigate whether neuron
transplantation and signal activation in paracrine
manners would be associated with motor function
recovery in hemiplegic mice. In order to obtain suitable
cell types for graft recipients with stroke and brain
damage, we have modified a protocol for differentiating
human induced pluripotent stem (hiPS) cells to cells
phenotypically related to cortical motor neurons.
Moreover, we applied cell sheet technology to neural
cell transplantation due to the idea that retaining cell-
cell communications made in cell sheet was important
to repair host brain architecture. We cultured hiPS cells
and stimulated them to become motor neurons. To make
a neural cell sheet, cells were cultured on temperature-
responsive gelation polymer coated plate (Upcell®) for
average 14 days depending on the neuronal maturation,
where they extended axon-like processes. Hemiplegic
mice were generated by cryoinjury of the motor cortex
and then the neuronal cells were injected into the
periventricular area or we placed the sheets on the
brain surface through the burr hole. The grafted neurons
migrated toward and distributed over the injured motor
cortex passing through the corpus callosum from the
periventricular area where the neurons were initially
injected. Neurons derived in the cell sheet also migrated
into the damaged cortex. The migrating neurons
expressed motor neuron markers. The transplanted cells
secreted various molecules contributing to functional
improvement. The motor functions were significantly
improved in the beam walking test and rotarod test. Our
results indicated that transplantation of neuronal cells or
the novel neuronal cell sheet, the latter of which retained
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cell-cell interactions after transplantation, may become
applicable to restoring the motor functions of patients
suffering from hemiplegia. To that effect paracrine
factors may contribute.

W-2010

RETINAL GROWTH FACTORS INSTRUCT
ROD PHOTORECEPTOR PROGENITOR
FATE OR PERMIT CONE PHOTORECEPTOR
PROGENITOR FATE FROM MAMMALIAN
RETINAL PRECURSORS

Justin Belair-Hickey - Molecular Genetics, University of
Toronto, ON, Canada

Saeed Khalili - University of Toronto, ON, Canada

Brian Ballios - University of Toronto,, ON, Canada
Kenneth Grisé - University of Toronto, ON, Canada
Brenda Coles - University of Toronto, ON, Canada
Gilbert Bernier - Université de Montréal, Montréal, PQ,
Canada

Derek van der Kooy - University of Toronto,, ON,
Canada

During mammalian retinal development, seven classes
of cells are produced in a temporally stereotyped
manner from retinal progenitor cells (RPCs). Despite
this highly conserved order of retinogenesis, it is
not clear whether all retinal progenitor cells (RPCs)
are inherently multipotent, or if there are distinct
molecularly identifiable subclasses of RPCs with more
restricted lineage potential. Here, we use adult murine
and human retinal stem cells (RSCs), as well as RPCs
derived from the embryonic retina to functionally and
molecularly model the lineage specification of retinal
photoreceptors, indicating that external cues are able
to dictate a photoreceptor restricted output to all
RPCs. Normally quiescent (in vivo) adult RSCs readily
proliferate in vitro to produce downstream RPCs.
When single murine RSC-derived RPCs were exposed
to taurine and retinoic acid (T/RA) for 28 days, clones
arose consisting solely of rod photoreceptors. In
contrast, when single RSC-derived RPCs were exposed
to COCO (a TFGB, WNT, and BMP inhibitor) for a similar
time period, the resultant clones contained an almost
pure population of cone photoreceptors. To further
confirm that adult RSCs were accurately able to model
these developmental lineages, RPCs derived from the
embryonic murine retina were exposed to the two
differentiation paradigms. T/RA or COCO application to
embryonic RPCs produced nearly pure populations of
rod or cone photoreceptors, respectively. When RSCs
were derived from adult human tissue, their downstream
progenitors produced similar percentages of cone or rod
photoreceptors when exposed to the above mentioned
external cues, suggesting that the mechanism of
photoreceptor specification may be conserved across
human and murine development. This functional data
indicates that T/RA is able to instruct all RPCs to
acquire a rod photoreceptor restricted potential, while
cone-specific progenitor output may be revealed by a
default mechanism in the absence of major morphogen
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signalling pathways. In order to uncover the molecular
identity of photoreceptor restricted progenitors, we
have carried out RNA-seq across time-points of T/RA or
COCO exposed murine embryonic RPCs. Subsequently
identified signature genes should then allow us to
trace the identity of these photoreceptor restricted
progenitors in vivo.

Funding Source: Vision Science Research Program.
NSERC M3. Foundation Fighting Blindness. Medicine by
Design.
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HUMAN INDUCED PLURIPOTENT STEM CELL
DERIVED NEURONS WITH CHROMOSOME
1Q21.1 DELETIONS DISPLAY ALTERED
CORTICAL PATTERNING AND SYNAPTIC
DEREGULATION

Gareth D. Chapman - NMHRI, Cardiff University,
Cardiff, UK.

Michael Ziller - Max-Planck institute of Psychiatry,
Munich, Germany

Adrian Harwood - Cardiff University, Cardiff, UK.
Jeremy Hall - Cardiff University, Cardiff, U.K.
Yasir Syed - Cardiff University, Cardiff, UK.

19211 deletions and duplications are highly penetrant
copy number variants (CNVs) which are characterized
by variable phenotypes such as developmental delay,
schizophrenia and autism spectrum disorders. The 1g21.1
critical region spans approximately 1.35 Mb (from 145
to 146.35 Mb) and includes at least 12 genes, among
which PRKAB2, FMO5, CHDIL, BCL9, ACP6, GJAS5,
GJA8, GPR89B are particularly significant. Although the
clinical features of this CNV have been defined, there is
little evidence connecting these features to dysfunction
in cells of the neuronal lineages. To investigate the effect
of 1921.1 deletion on the functionality and morphology of
neurons, we have generated induced pluripotent stem
cell (iPSC) lines from patients carrying 1g21.1 deletions.
Using two discrete developmental patterning paradigms
these iIPSCs were differentiated into cortical neurons.
In both paradigms the 1921.1 deletion had a significant
effect on cortical layer patterning. Furthermore, this
phenotype led to an increase in the number of synapses
associated with these neurons. Critically, these cellular
phenotypes were associated with functional phenotypes
as measured by multiple electrode arrays. Finally, using
RNA sequencing from these samples we are now
examining the link between the cellular phenotype
identified and the underlying genetic aberration to
provide clear links between this phenotype and the
underlying genotype.
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NEURAL STEM CELLS PROMOTE MOUSE
NERVE REGENERATION VIA SCHWANN CELL
DIFFERENTIATION INDUCED BY HUMAN AND
MOUSE IL12

Ing-Ming Chiu - /nstitute of Cellular and System
Medicine, National Health Research Institutes, Zhunan,
Taiwan

Don-Ching Lee - National Health Research Institutes,
Miaoli, Taiwan

Ya-Hui Chi - National Health Research Institutes, Miaolli,
Taiwan

Yu-Fen Chung - National Health Research Institutes,
Miaoli, Taiwan

Hui-Yu Hsu - National Health Research Institutes, Miaoli,
Taiwan

Ya-Ping Chen - National Health Research Institutes,
Miaoli, Taiwan

Jong-Hang Chen - National Health Research Institutes,
Miaoli, Taiwan

Regeneration of injured peripheral nerves is a slow
and complicated process that could be improved
by implantation of neural stem cells (NSCs) or nerve
conduit. Implantation of NSCs along with nerve conduits
promotes the regeneration of damaged nerve, likely
because (i) conduit supports and guides axonal growth
from one nerve stump to the other, while preventing
fibrous tissue ingrowth and retaining neurotrophic
factors; and (ii) implanted NSCs differentiate into
Schwann cells and maintain a growth factor enriched
microenvironment, which promotes nerve regeneration.
Here, we identified IL12p80 (homodimer of IL12p40) in
the cell extracts of implanted nerve conduit combined
with NSCs by using protein antibody array and Western
blotting. Levels of IL12p80 in these conduits are 1.6-
fold higher than those in conduits without NSCs. In the
sciatic nerve injury mouse model, implantation of NSCs
combined with nerve conduit and mouse [L12p80 not
only increases the regenerated nerve diameter up to
4.5-fold but also improves motor recovery in behavioral
analyses. /n vitro studies further revealed that mouse
IL12p80 stimulates the Schwann cell differentiation of
mouse NSCs through the phosphorylation of signal
transducer and activator of transcription 3 (Stat3). We
have also produced and purified human IL12p80 from
CHO-S cells. Human IL12p80 recapitulated the results
obtained when mouse IL12p80 was used. These results
suggest that both human and mouse IL12p80 can trigger
Schwann cell differentiation of mouse NSCs through
Stat3 phosphorylation and enhance the functional
recovery and the diameter of regenerated nerves in a
mouse sciatic nerve injury model.

Funding Source: Ministry of Health and Welfare, Taiwan;
Ministry of Science and Technology, Taiwan

W-2016

INHIBITION OF GSK BETA INCREASES
NEUROGENESIS IN NEURAL PROGENITORS
DERIVED FROM STEM CELLS AND IN VIVO
AFTER SPINAL CORD INJURY

Slaven Erceg - Stem Cell Therapies in
Neurodegenerative Diseases, Research Centre Principe
Felipe, Valencia, Spain

Francisco Javier Rodriguez-Jimenez - Research Centre
Principe Felipe, Valencia, Spain

Pavla Jendelova - Chech Academy of Science, Prague,
Czech Republic

Eleonora Clemente - Research Centre Principe Felipe,
Valencia, Spain

Spinal cord injury (SCI) results in neural loss and
consequently motor and sensory deficit below the injury.
Recently, we have reported the regenerative effects
and significant improvement of locomotor function
in complete transection rat model of SCI following
transplantation of oligodendrocyte progenitors cells
(OPC) and motoneuron progenitors (MP) derived from
hESC. Transplantation of these progenitors promote
astrogliosis, thorough activation of jaggedl-dependent
Notch and Jak/STAT signalling supporting axonal
survival. Induction of astrogliosis and neurogenesis
can be achieved by inhibition of glycogen synthase
kinase-3 (GSK3) well known molecule involved in
several signalling pathways. In the present study we
assess the in vitro effects of GSK-3 inhibitor Ro3303544
(Ro) using ependymal stem cells as well as hESC and
hiPSC-derived neural progenitors. Our result show
significant increase of neurogenesis (Tujl and MAP2) in
the cells treated with Ro compared to untreated cells
during 3 days of treatment. Neurogenesis and functional
recovery was observed in complete transection mouse
model of spinal cord injury after treatment with Ro. This
study will contribute to the discovery of new combined
therapies including transplantation of pluripotent stem
cells derivates in combination with pharmacological
strategies for axonal growth.

W-2018

GENERATION AND CHARACTERIZATION OF
TRANSPLANTABLE ESC-DERIVED MOTOR
NEURONS

Stefano Frausin - Florey Institute of Neuroscience &
Mental Health, Melbourne, Victoria, Australia

Cameron Hunt - Florey Institute of Neuroscience &
Mental Health, Melbourne, Australia

Serena Viventi - Centre for Neural Engineering,
Department of Biomedical Engineering, The University
of Mlebourne, Melbourne, Australia

Clare Louise Parish - Florey Institute of Neuroscience &
Mental Health, Melbourne, Australia

Lachlan Heath Thompson - Florey Institute of
Neuroscience & Mental Health, Melbourne, Australia
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Motor neurons (MNs) are highly specialized neurons
located in the central nervous system (CNS) that finely
control the activity of muscles in the body through
complex neuronal circuitry. They can be broadly divided
into two types; upper MNs, located in cerebral cortex
and lower MNs located in the brainstem and spinal cord.
Lower MNs (LMNs) are found in the ventral horn of the
spinal cord and are anatomically organized in columns
characterized by specific gene expression profiles and
muscle targets. Degeneration of LMNs is implicated in a
number of devastating neurological diseases including
Amyotrophic Lateral Sclerosis (ALS). More recently,
cell replacement therapy using derived MNs derived
from human embryonic stem cells (ESCs) has been
proposed as treatment for replacing the lost cells and/
or protecting the host cells. However, this approach is
hindered by the low efficiency of MN differentiation
and the high heterogeneity of the transplanted cell
population. In this study, we derived human LMNs from
two different human reporter ESC lines using a small
molecule-based 2D adherent differentiation protocol
and antibody signatures for characterizing our cell
population in vitro. Secondly, these PSC-derived MN
progenitors were stereotaxically injected into the ventral
horn of cervical or lumbar region of spinal cord of
athymic rats. We show that, using this protocol, we are
able to specifically modulate the generation of different
LMNs subtypes in accordance with gene and protein
expression profiles. Furthermore, transplantation of
human derived MNs using our reporter cell lines allow us
to better characterize, track and study the relationship
between our cells and the host environment after
injection into the spinal cord. In conclusion, this study
will be a valuable new source of knowledge about the
development of MNs and their possible application in
cell replacement therapy for motor neuron diseases.

W-2020

GDNF ENHANCES THE FUNCTIONAL
INTEGRATION OF HUMAN PLURIPOTENT
STEM CELL-DERIVED DOPAMINE GRAFTS IN
PARKINSONIAN RATS

Carlos Gantner - Florey Institute of Neuroscience and
Mental Health, North Carlton, Victoria, Australia
Isabelle de Luzy - Florey Institute of Neuroscience and
Mental Health, Melbourne, Australia

Jessica Kauhausen - Florey Institute of Neuroscience
and Mental Health, Melbourne, Australia

Jonathan Niclis - Centre for Translational
Neuromedicine, Copenhagen, Denmark

Vanessa Penna - Florey Institute of Neuroscience and
Mental Health, Melbourne, Australia

Chris Bye - Florey Institute of Neuroscience and Mental
Health, Melbourne, Australia

Charlotte Ermine - Florey Institute of Neuroscience and
Mental Health, Melbourne, Australia

Colin Pouton - Monash Institute of Pharmaceutical
Sciences, Melbourne, Australia

Deniz Kirik - Lund University, Lund, Sweden
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Lachlan Thompson - Florey Institute of Neuroscience
and Mental Health, Melbourne, Australia

Clare Parish - Florey Institute of Neuroscience and
Mental Health, Melbourne, Australia

The derivation of neurotransmitter and region specific
neuronal populations from human pluripotent stem cells
(hPSC) provides impetus for cell therapies. In Parkinson’s
disease (PD), the degeneration of midbrain dopamine
(DA) neurons underlies basal ganglia dysfunction and
motor symptoms. The direct replacement of these
neurons using foetal tissue, as well as neurotrophic
support of both host- and graft-derived neurons, have
provided proof-of-principle that disease modification
and functional recovery are possible. However, our
understanding of the in vivo properties of hPSC-
derived neurons and their response to developmentally
relevant neurotrophic cues is lacking. Here we adopt a
combined approach utilising LMX1A- and PITX3-GFP
hPSC reporter lines and targeted viral overexpression of
glial derived neurotrophic factor (GDNF) to track and
modulate transplanted DA neurons. Transplantation of
DA progenitors into GDNF-rich striatal tissue promoted
DA neuron survival, leading to enhanced motor recovery
in PD rats. Strikingly, delayed overexpression of GDNF,
3 weeks after DA progenitor transplantation, also
promoted motor recovery by mechanisms including
enhancing graft plasticity, elevated DA metabolism
and cFos activation of striatal neurons. These results
highlight the potential of targeted neurotrophic
support strategies to improve graft outcome following
transplantation.

W-2022

IDENTIFICATION OF HUMAN-SPECIFIC GENE
REGULATORY ELEMENTS THROUGH THE USE
OF HUMAN AND CHIMPANZEE IPS CELLS

Daniela A. Grassi. - Lund University, Sweden
Per Ludvik Brattas - Lund University, Sweden
Marie Jénsson - Lund University, Sweden
Johan Jakobsson - Lund UniversitySweden

The human brain has undergone a rapid evolution that
has given us a cognitive advantage compared to other
primates. On a genetic level, humans and chimpanzees
share about 98.8% similarity, and yet there are clear
differences in brain volume, cell number, and complexity.
In this study, we are testing the hypothesis that
transposons may constitute human-specific regulatory
elements in neural progenitor cells. To this end, we use
iPS cells from humans and chimpanzees, which we
differentiate into forebrain progenitors in vitro using
extrinsic factors. We then investigate transcriptional
differences between the species, as well as human-
specific binding of the co-repressor protein TRIM28
and the histone mark H3K9me3 to identify transposons
involved in transcriptional repression.
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ACCELERATED MATURATION AND IMPROVED
FUNCTIONALITY OF HUMAN IPSC-DERIVED
NEURONS WITH THE B-27TM PLUS
NEURONAL CULTURE SYSTEM

Alex Hannay - Thermo Fisher Scientific, Frederick, MD,
U.Ss.

Jonathan Sagal - Thermo Fisher Scientific, Frederick,
MD, U.S.

Michael Derr - Thermo Fisher Scientific, Frederick, MD,
uU.s.

Navjot Kaur - Thermo Fisher Scientific, Maryland, MD,
U.s.

Richard Josephson - Thermo Fisher Scientific,
Frederick, MD, U.S.

Yiping Yan - Thermo Fisher Scientific, Frederick, MD,
U.s.

Binjun Liu - Thermo Fisher Scientific, Frederick, U.S.
David Kuninger - Thermo Fisher Scientific, Maryland,
MD, U.S.

Human iPSC-derived neurons have increasingly
become a valuable system for the study of neurological
disorders. Robust cell reprogramming and improved
differentiation protocols enable scientists to generate
patient-specific, disease in a dish models for disorders
such as Parkinsons, Alzheimers, and Autism, among
others. These human models tend to be flexible, scalable
and maintain many of the characteristics of found in
these disorders, which are key requirements for their use
in mechanistic and drug discovery studies. Further, the
development of gene editing technology has spawned
intense interest in the use of gene-edited, patient-
specificiPSC-derived neuronsin cell therapy applications
for the treatment of neuro-degenerative disorders. A
critical step in generating useful iPSC-derived neurons
is neuronal maturation. During maturation neurons
extend neurites to form highly connected networks,
express synaptic markers, and become electrically
active. Typical maturation conditions are inefficient,
generating poorly matured neurons with low levels of
functionality over extended periods of time. Recently
we developed a new neural maintenance/differentiation
system, (B-27TM Plus and Neurobasal Plus) and showed
significantly improved neuronal survival, maturation,
and functionality of primary rodent neurons compared
to other culture systems. Here we expand our studies
to PSC-derived neurons, utilizing multiple human lines
PSC and different approaches for neural stems cell
derivation. Diverse endpoints were used to interrogate
maturation; neurite outgrowth, neuronal maturation
marker expression (through quantitative imaging),
and functionality through Multi-Electrode Array (MEA)
analysis. We found that human PSC-derived neurons
matured in the new “Plus” system showed both
accelerated neurite outgrowth and improved activity
as compared to other approaches. Additionally our
studies highlight the importance of optimizing several

key parameters, including extracellular matrix coating
concentrations and delivery conditions for improved
reproducibility and quality of stem cell derived neural
cultures.

NEURAL DISEASE AND DEGENERATION

W-2026

SCREENING FOR ANTI-EPILEPTIC
COMPOUNDS WITH AN IN VITRO EPILEPSY
MODEL BASED ON HUMAN IPSC-DERIVED 3D
NEUROSPHERES

Oivin Guicherit - StemoniX, San Diego, CA, U.S.
Cassiano Carromeu - StemoniX, San Diego, CA, U.S.
Steven Biesmans - StemoniX, San Diego, CA, U.S.
Steven Dea - StemoniX, San Diego, CA, U.S.

Neha Sodhi - StemoniX, San Diego, CA, U.S.

Fabian Zanella - StemoniX, San Diego, CA, U.S.
Bryant Gay - Pairnomix, Plymouth, MN, U.S.

Michael Andresen - Pairnomix, Plymouth, MN, U.S.
Gregory Stewart - Pairnomix, Plymouth, MN, U.S.

With over 50 million sufferers worldwide, epilepsy is
one of the most prevalent neurological disorders. All
current anti-epileptic dugs (AEDs) only treat symptoms,
with little to no effect on the underlying disease
mechanisms or co-morbidities, and carry significant
risk for adverse effects. Moreover, up to one-third of all
epileptic patients are refractory to AEDs. As such, there
is an urgent demand and significant unmet medical
need for more effective and safer AEDs. Towards that
end, we set out to develop an in vitro epilepsy model
based on human induced pluripotent stem cell (iPSC)-
derived 3D neurospheres formatted in high throughput
screening 384-well plates. This platform comprises a
physiologically relevant co-culture of astrocytes and
cortical neurons from a single human donor source of
iPSCs. The neurospheres show high morphological
homogeneity, as well as large, consistent, spontaneous
and synchronous calcium oscillations, and are responsive
to a variety of pharmacological neuromodulators.
For epilepsy drug screening, the platform was first
characterized with known neuromodulators and AEDs
alone. Next, a collection of 120 targeted proprietary
compounds was tested. These compounds were
selected based on their demonstrated ability to
modulate in vitro the activity of ion channels implicated
in epilepsy. The library also comprised compounds with
different mechanism of action, such as GABA , channel
activators, and glutamate channel inhibitors. This 120
drug panel was screened against the neurosphere
platform at 3 different concentrations (0.1, 1, 10 uM).
Synchronous, large calcium oscillations were inhibited
over 40% by 72 of the 120 compounds, consistent with
their known ion channel activity and potential as novel
AEDs. The assay also showed a large dynamic range,
with 36 compounds reaching over 99% inhibition in a
concentration-dependent fashion. None of the test
compounds demonstrated toxicity as neuronal activity
recovered upon washout and there was no change
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in the fine structure of the spheroids. Finally, the
neuropshere platform generated remarkably consistent
and reproducible results, displaying minimal variability
across wells and plate replicates. These results suggest
that the this platform is a useful and robust cell-based
platform for high-throughput drug screening.

W-2028

HIGH-CONTENT IMAGING OF IPSC-DERIVED
HUMAN NEURONS FOR TOXICITY SCREENING

Michael Hendrickson - BrainXell, Inc., Madison, WI, U.S.
Li Zhang - NCATS/NIH, Rockville, MD, U.S.

Zhong-Wei Du - BrainXell, Inc., Madison, Wi, U.S.
Menghang Xia - NCATS/NIH, Rockville, MD, U.S.

There is a significant need for in vitro systems that
more closely model the human nervous system and
its response to environmental toxins. Such a platform
would have greater predictive power to indicate which
compounds pose a risk. Toward this goal, we have
developed a platform centered on the use of iPSC-
derived human neurons. First, iPSCs were gene-edited
to ubiquitously express eGFP. We then patterned these
iPSCs to a neuroepithelial fate and next to neuronal
progenitors before finally differentiating them into
neurons. Spinal motor neurons were generated in this
manner and used for this proof-of-concept project. They
were plated in 384-well format for high-content imaging.
Optimizing imaging in this manner required attention
to the source of cells, plate surface coating, medium
composition, staining protocol, imaging parameters,
and the timeline for neuron maturation and neurite
outgrowth. Optimization of all parameters yielded a
sensitive and robust system with a Z-prime value greater
than 0.5.

W-2030

HUMAN IPSC-DERIVED CORTICAL NEURONS
WITH A NOVEL FRAMESHIFT PSEN2
MUTATION INCREASE THE RATIO OF
AGGREGATE PRONE AMYLOID BETA

Jacquelyn E. Braggin - Neurology/Institute for

Stem Cell and Regenerative Medicine, University of
Washington, Seattle, WA, U.S.

Stephanie Bucks - University of Washington, Seattle,
WA, U.S.

Refugio Martinez - University of Washington, Seattle,
WA, U.S.

Carole Smith - University of Washington, Seattle, WA,
u.s.

Bryce Sopher - University of Washington, Seattle, WA,
U.Ss.

Leah Osnis - University of Washington, Seattle, WA, U.S.
Kevin Green - University of Washington, Seattle, WA,
U.s.

Debby Tsuang - University of Washington, Seattle, WA,
US.

James Leverenz - Cleveland Lou Ruvo Center for Brain
Health, Cleveland, OH, U.S.
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Paul Valdmanis - University of Washington, Seattle, WA,
uU.s.

Michael Dorschner - University of Washington, Seattle,
WA, U.S.

Thomas Bird - University of Washington and VA Puget
Sound Health Care System, Seattle, WA, U.S.

Jessica Young - University of Washington, Seattle, WA,
uU.s.

Suman Jayadev - University of Washington, Seattle,
WA, U.S.

Heterozygous mutations in Presenilin 2 (PSEN2) cause
nearly fully penetrant autosomal dominant Alzheimer
Disease (AD). PSEN2, an essential component of the
gamma-secretase complex of proteins, catalyzesacrucial
step in the amyloidogenic amyloid precursor protein
(APP) cleavage cascade to generate amyloid-beta
(AB) peptides. Accumulation of aberrantly-produced
insoluble AR isoforms is an important component of
AD pathogenesis. While most driver PSEN2 mutations
are missense, we have discovered a novel heterozygous
PSEN2 two-basepair deletion frameshift mutation
(PSEN2K115fsX) in two unrelated individuals with AD.
To determine whether this mutation exhibits molecular
hallmarks of AD, we generated induced pluripotent stem
cells (iPSCs) from patient fibroblasts to study cell type-
specific mutational effects. Following differentiation
of control and mutant iPSCs into cortical neurons, we
measured secreted AR isoforms in conditioned media
and found that the ratio of insoluble to soluble AR is
increased from mutant cells. To validate this PSEN2
mutation as a molecular driver of these observations,
we are testing whether correction of the mutation in
genome-edited isogenic iPSC lines rescues the AP
phenotype. Finally, this frameshift mutation offers a
unique way to probe the impact of major biochemical
changes to the expression and function of one PSEN2
allele. We are analyzing the impact of mutation on
PSEN2 RNA splice isoforms as well as exploring the
greater role of PSEN2 AD mutations in human microglia
through iPSC differentiation.

W-2032

MODELLING MICROGLIAL DYSFUNCTION IN
HUNTINGTON’S DISEASE USING HUMAN iPS
CELL-DERIVED MICROGLIA

Aurelien Bunga - School of Biosciences, Cardiff
University, UK.

Nicholas Allen - Cardiff University, U.K.

Emma Cope - Cardiff University, U.K.

Huntington’s disease (HD) is a fatal autosomal dominant
neurodegenerative disorder caused by a CAG repeat
expansioninthehuntingtingene,leadingtothetranslation
of an aberrant and pathogenic mutant Htt (mHtt). It is
increasingly evident that immune activation within the
CNS, primarily driven by microglia, is a key feature of HD.
In addition, inflammation caused by a gain of toxicity
of mHtt in the CNS and the periphery represents an
important mechanism in the pathogenesis of HD, with
current evidence suggesting that efficacy of immune



POSTER ABSTRACTS

system function may act as a disease modifier (Rocha
et al,, 2016). Studies in mouse models and post-mortem
human brains have shown that HD microglia acquire
an inflammatory and hyper-reactive phenotype. Here,
we have used an established microglial differentiation
protocol to derive microglia (MG) from human HD iPSC
lines containing 109 CAG repeats (HD109) with the
aim of characterising their phenotype. Expression of
canonical MG genes such as TMEMT119, GPR34 and GAS6
was confirmed by gRT-PCR. The HD MG cells were
functionally validated by stimulation with LPS and IL-4
and were found to exhibit a lower basal respiration rate,
indicative of mitochondrial dysfunction. An investigation
ofthe bioenergetics phenotype of the cellsisongoing. We
then performed RNA sequencing to explore microglial-
specific transcriptional changes associated with mHLtt.
Correlation and principal component analysis revealed a
similar but distinct profile of HD109 MG cells compared
to WT MG cells, with gene set enrichment analysis
confirming an enrichment for microglial sensome and
immune pathways. We have also carried out pathway
analysis to predict downstream processes affected in
HD109 MG cells and have identified antigen processing
and presentation (FDR p= 0.001), chemokine signalling
(FDR p= 0.029) and phagocytosis (FDR p= 0.035) as
being impaired or dysregulated. Overall, these findings
suggest that mHtt expression in iPSC-derived microglia
alters several intrinsic immune-related functions. Current
studies are confirming these observations in isogenic
cell lines. This work will further our understanding of
microglial involvement in HD pathogenesis by enabling
in-depth mechanistic studies bridging the gap between
HD clinical and animal models.

W-2034

RESTORING CENTRAL INHIBITION RESOLVES
NEUROPATHIC PAIN

Leslie Caron - The Charles Perkins Centre,
Camperdown, New South Wales, Australia
John Manion - The Charles Perkins Centre,
Camperdown, New South Wales, Australia
Thang Khuong - The Charles Perkins Centre,
Camperdown, New South Wales, Australia
Gregory Neely - The Charles Perkins Centre,
Camperdown, New South Wales, Australia

Nerve injury can lead to devastating pain and for the
majority of patients there are no effective therapies. We
and others demonstrated in Drosophila and rodent that
peripheral injury triggers a coordinated response from
primary afferents resulting in loss of central inhibition,
and culminating in a permanently sensitized nociception
circuit. Loss of central GABAergic tone is necessary
for neuropathic pain to develop, disrupting inhibitory
signaling is sufficient to trigger pain sensitization without
injury. Previous studies have shown that transplantation
of rodent inhibitory interneuron precursors from
the medial ganglionic eminence (MGE) enhances
GABAergic signaling in the brain and spinal cord.
To test the therapeutic potential of restoring central
GABAergic inhibition, we generated and transplanted

hiPSC-derived GABAergic inhibitory neurons into the
spinal cord of mice suffering from neuropathic pain.
Remarkably, hiPSC-derived inhibitory neurons promoted
lasting pain relief without side effects. We show that
transplanted hiPSC-GABAergic neurons integrate into
the adult mouse spinal cord and completely reverse
the mechanical hypersensitivity produced by peripheral
nerve injury. For the first time we describe a hiPSC
transplant therapy that is an effective and long-lasting
treatment for neuropathic pain.

W-2036

GLUCOCORTICOID INDUCES CELL DEATH VIA
DYSFUNCTION OF MICROTUBULE INDUCED
BY IMBALANCE OF MITOCHONDRIAL
CALCIUM LEVEL AND SUBSEQUENT
AUTOPHAGY INHIBITION IN HUMAN
NEURONAL CELLS

Gee Euhn Choi - BK21 PLUS program for Creative
Veterinary Research Center, Seoul National University,
Korea

Ji Young Oh - Seoul National University, Korea

Ho Jae Han - Seoul National University,, Korea

Hyun Jik Lee - Seoul National University,, Korea
Young Hyun Jung - Seoul/ National University,, Korea
Jun Sung Kim - Seoul National University, Korea
Chang Woo Chae - Seoul National University, Korea

Glucocorticoid has been widely accepted to induce
Alzheimer’s disease (AD) through increasing two
hallmarks, extracellular accumulation of amyloid 8 (AB)
and tau hyperphosphorylation. However, the mechanism
of cell death or memory impairment induced after
microtubule dysfunction still remains elusive. Therefore,
we investigated the glucocorticoid effect on the
microtubule destabilization as well as dysfunction of
vesicle trafficking, both of which subsequently induce
the cell apoptosis. Upon cortisol treatment, Hsp70
bound glucocorticoid receptor (GR) was translocated
into mitochondria and GR-bcl-2 interaction was
induced. Subsequently, bcl-2 bound GR induced ER-
mitochondria coupling increasing calcium influx into
the mitochondria which was blocked by knockdown
of bcl-2. This phenomenon resulted in decrease in
cytosolic calcium level and the phosphorylation of
AMPK. The decrease in p-AMPK activated mTOR
pathway, which eventually caused autophagy inhibition
through downregulation of autophagy induction related
genes. The dysfunction of autophagy failed to degrade
SCGI10 through ubiquitination, resulting in microtubule
destabilization. The microtubule dysfunction decreased
the binding of kinesin and transport of mitochondria and
memory related receptors, AMPA receptors. Thus, the
perinuclear clumping of mitochondria and decreased
movement of AMPA receptors into synapse were
shown upon cortisol treatment, reversed by autophagy
induction or microtubule stabilizer. In conclusion,
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glucocorticoid  regulates  mitochondrial  calcium
system via ER-mitochondria coupling which triggers
the memory impairment and cell death obstructing
autophagy and microtubule stabilization.

W-2038

WHEN YOUNG IS OLD ENOUGH: ALZHEIMER’S
DISEASE-RELEVANT PATHOLOGY IN HUMAN
INDUCED PLURIPOTENT STEM CELL-DERIVED
NEURONS AFTER 4 WEEKS OF MATURATION

Martin Engel - School of Biological Sciences, University
of Wollongong,, New South Wales, Australia

Sonia Sanz Mufoz - University of Wollongong,, New
South Wales, Australia

Rachelle Balez - University of Wollongong, New South
Wales, Australia

Lezanne Ooi - University of Wollongong, New South
Wales, Australia

Alzheimer’sdisease (AD)isacomplex neurodegenerative
disorder, characterized by extracellular B-amyloid
plagues and intracellular tangles consisting primarily
of tau. Recent brain imaging studies show that AD-
characteristic pathology occurs prior to the onset of
behavioural dysfunction. Basal forebrain structures
contain the earliest affected cells in the progression
of AD, suggesting that in vitro differentiation of these
populations would provide a model for early AD
pathologystudies.Hereweassessedwhether AD-relevant
pathological hallmarks are present in basal forebrain
neuronal cultures of individuals with sporadic AD (SAD)
in comparison to cultures from healthy individuals
after as little as nine weeks differentiation. Induced
pluripotent stem cell-derived neuroectoderm cells were
guided towards ventral forebrain fate via high sonic
hedgehog and fibroblast growth factor 8. The resulting
progenitors were matured through electroporation-
introduced expression of LIM homeobox 8 (LHX8) and
gastrulation brain homeobox 1 (GBX1), followed by
supplementation with fibroblast growth factor 2 and
nerve growth factor for 4 weeks. After confirming the
presence of cholinergic and dopaminergic neurons, we
quantified extracellular B-amyloid concentrations and
the expression of tau (total, misfolded, phosphorylated).
Neuronal cultures from SAD individuals showed a higher
B-amyloid 42/40 expression ratio, increased presence
of misfolded tau, and higher tau phosphorylation. The
diagnosis-related difference in AD-relevant proteins
present in basal forebrain cultures indicates the induction
of genetically driven pathological processes. Our results
show that human iPSC-derived basal forebrain cultures
provide a suitable system to study cell type specific AD
mechanisms without the need for long-term maturation.
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MODELLING ALZHEIMER’S DISEASE USING
SINGLE CELL RNA SEQUENCING ANALYSIS
FROM HUMAN PLURIPOTENT STEM CELL-
DERIVED CEREBRAL ORGANOIDS

Damian Hernandez - Neuroregeneration Unit, Centre
for Eye Research Australia, University of Melbourne,
East Melbourne, Victoria, Australia

Alice Pebay - Centre for Eye Research Australia,
University of Melbourne,, Victoria, Australia

Stacey Andersen - Institute for Molecular Bioscience,
University of Queensland, Brisbane, Australia

Grace Lidgerwood - Centre for Eye Research Australia,
University of Melbourne,, Victoria, Australia

Louise Roodney - Centre for Eye Research Australia,
University of Melbourne,, Victoria, Australia

Helena Liang - Centre for Eye Research Australia,
University of Melbourne, Victoria, Australia

James Vickers - Wicking Dementia Centre, University of
Tasmania, Hobart, Tasmania, Australia

Alex Hewitt - Menzies Institute for Medical Research,
School of Medicine, University of Tasmania, Hobart, T,
Australia

Joseph Powell - Garvan-Weizmann centre for Cellular
Genomics, Garvan Institute of Medical Research,
Sydney, New South Wales, Australia

Late-onset Alzheimer’s Disease (AD) is the most
common type of dementia and it appears to be caused
by defective clearance of amyloid B in the brain. Strong
evidence suggests that polymorphisms in the APOE
gene are the major genetic risk factor. However, the
mechanisms of APOE in AD are still poorly understood.
One of the major limitations for the study of AD has
been the lack of a human disease model. Here, we
have generated patient-specific induced pluripotent
stem cell (iPSC) lines with different APOE genotypes
(homozygous APOE alleles 3 and 4) and differentiated
them into human cerebral organoids. After three
months in culture, cerebral organoids showed some
of the hallmark pathological features of AD, including
amyloid B deposits and phosphorylation of Tau. To
further investigate the role of APOE isoforms, we
used single cell RNA-sequencing to characterize the
transcriptomes of 8,809 and 7,672 cells from organoids
with homozygous genotypes of APOE alleles 3 and 4
respectively. The resulting analyses allow us to identify
differences in cell type population of the organoids, and
the activation of signaling pathways involved in amyloid
clearance and Tau phosphorylation that may play a
role in the progression of AD. We have demonstrated
the feasibility of recapitulating key pathological events
observed in AD using human cerebral organoids derived
from patients-specific iPSCs. The usage of patient
specific iPSC-derived organoids might also help clarify
ambiguous results obtained in different AD models.

Funding Source: The Yulgilbar Alzheimer’s Research
Program, the Brain Foundation Research Gift (DH), the
ARC Future Fellowship (AP), and DHB foundation (AP)
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LONG-TERM ADDITION OF PROSTAGLANDIN
E2 UPREGULATES PITX3 EXPRESSION IN
HESC-DERIVED MIDBRAIN DOPAMINERGIC
NEURONS

Joan K. Ho. - Drug Delivery, Disposition and Dynamics,
Monash University, Parkville, Victoria, Australia

Colin Pouton - Monash University, Parkville, Victoria,
Australia

John Haynes - Monash University, Parkville, Victoria,
Australia

Parkinson’s Disease (PD) is a neurodegenerative
disorder characterized by motor and non-motor
symptoms. The motor symptoms of disease caused
by loss of midbrain dopaminergic (mDA) neurons in
the substantia nigra. In most cases the aetiology of is
unknown, although it is thought that neuroinflammatory
mediators such as prostaglandin E2 (PGE2) and tumor
necrosis factor (TNF) play a role in disease progression.
Studies in mice have shown that PGE2 can exert either
neuroprotective (EP2/EP4 receptor) or neurotoxic
(EP1 receptor) effects, while ablation of TNF activity is
neuroprotective in models of PD. While the TNF effect
is likely to be mediated indirectly it is unclear whether
PGE2 effects are mediated directly at the neuron or
indirectly via other cell types. We assessed expression of
two markers of midbrain identity; tyrosine hydroxylase
(TH, the rate limiting enzyme in the synthesis of
dopamine) and Paired-Like Homeodomain 3 (PITX3,
a key transcription factor involved in the long-term
survival and maintenance of midbrain dopaminergic
neurons), in floor-plate derived neurons enriched by flow
cytometry at day 25 of differentiation (LMX1AeGFP/wt)
and cultivated until day 70. From days 40 to 70 neurons
were incubated with either 300nM PGE2, 20ng/ml TNF
or vehicles. At day 70 neurons were harvested for gPCR
analysis (AAct). TNF had no effect on either PITX3 or TH
transcript (120+34 and 135+27% of control, respectively,
n=6). In contrast PGE2 significantly upregulated PITX3,
but not TH expression in cultures (199+27* and 92+18%
of control, respectively, *p<0.05, n=3). This finding is
particularly intriguing as the transcriptional regulation of
TH is thought to be co-regulated by PITX3. Overall, this
suggests that long-term addition of PGE2 upregulates
PITX3 expression in midbrain cultures via a mechanism
independent of the PITX3-TH regulatory transcriptional
network. Studies in our lab are currently underway to
investigate the specific pathway that PGE2 utilises to
regulate PITX3.

W-2044

AMYOTROPHIC LATERAL SCLEROSIS MOTOR
NEURONS EXHIBIT STRESS GRANULE
DYSFUNCTION DUE TO LOSS OF SMN
FUNCTION

Jin-hui Hor - IMCB/A*STAR, Singapore
Shi-Yan Ng - IMCB/A*STAR, Singapore
Boon-Seng Soh - IMCB/A*STAR, Singapore

Motor neurons disorders (MNDs) are characterized by
progressive degeneration of motor neurons in both
familial and sporadic cases. The two widely studied
MNDs are 1) Spinal Muscular Atrophy (SMA), the most
common MND that affects children and 2) Amyotrophic
Lateral Sclerosis (ALS), an adult-onset motor neuron
degenerative disease. Despite SMA and ALS being
genetically unrelated, studies have shown that the loss of
SMN-rich gems was observed in ALS and overexpression
of SMN improves motor neuron survival in ALS. Multiple
studies have also provided evidence suggesting a
common pathological pathway in SMA and ALS, where
SMN played a vital role in motor neuron survival. In
this study, we found that motor neurons derived from
patient-derived induced pluripotent stem cells (iPSCs)
show loss of SMN function despite having normal SMN
protein levels. SMN plays a critical role in stress granule
assembly, enhancing motor neuron survival and the loss
of SMN function leads to stress granule dysfunction and
death of ALS motor neurons.

W-2046

EFFECTS OF INFLAMMASOMES ON
DIFFERENTIATION OF NEURAL PROGENITOR
CELLS INTO NEURAL CELLS

Toshiaki Ishizuka - Department of Pharmacology,
National Defense Medical College, Tokorozawa, Japan
Ayako Ozawa - National Defense Medlical College,
Tokorozawa, Japan

Sayaka Nomura - National Defense Medical College,
Tokorozawa, Japan

Yasushi Satoh - National Defense Medlical College,
Tokorozawa, Japan

Previous studies have suggested that neuroinflammation
is an important factor in the pathogenesis of
neurodegenerative diseases such as Alzheimer’s
diseases or Parkinson’s diseases. Activation of cytosolic
protein complexes known as inflammasomes leads to
the activation of pro-inflammtory cytokines such as IL-
lbeta or IL-18. Enhanced production of pro-inflammatory
cytokines by sustained stimulation of inflammasomes
in glial cells during neuroinflammation has been shown
to result in severe neurodegeneration. Although adult
neural regeneration (neurogenesis) after neural damage
is carried out by proliferation and differentiation of neural
progenitor cells (NPC), impairment of neurogenesis
has been shown to contribute to cognitive decline in
neurodegenerative diseases. In addition, it is recently
found that stimulation with alpha-synuclein which is one
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of the etiologic factors in Parkinson’s diseases activates
inflammasomes in adult NPC. Thus, in the present study,
we determined involvement of inflammasome activation
on proliferation or differentiation of NPC. The NPC
were generated from mouse induced pluripotent stem
cells (iPS cells) by the protocol published previously
(Lee et al, Nat Biotechnol 2000). Activation of
inflammasomes in NPC was examined by the expression
of inflammasome components (NLRP3, ASC, or
caspase-1), IL-Tbeta, or IL-18. Proliferation of NPC was
examined by MTT assay. The differentiation potential of
NPC into neural cells was evaluated by NeuN expression
using immunofluorescence staining or western blot
analysis. Treatment of mouse NPC with TNF (100 U/
ml) significantly induced the expression of caspase-1, IL-
lbeta, and IL-18. The treatment with TNF (100 U/ml) also
significantly inhibited NeuN expression in differentiated
NPC. In addition, the simultaneous treatment with
TNF and IL-lbeta (0.3 ng/ml) significantly enhanced
the inhibitory effect. Pretreatment with BAY11-7082
(an inhibitor of inflammasome activation; 10 microM)
significantly reversed the effect of TNF. These results
suggest that the activation of inflammasomes in mouse
NPC inhibits the differentiation into neural cells.

CANCERS
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THE M(6)A METHYLTRANSFERASE METTL13
DRIVES LEUKEMIA STEM CELL SELF-
RENEWAL IN HUMAN ACUTE LYMPHOBLASTIC
LEUKEMIA

Frida L. Holm. - Department of Medicine, University of
California San Diego, La Jolla, CA, U.S.

Qingfei Jiang - University of California San Diego, La
Jolla, CA, U.S.

Jane Isquith - University of California San Diego, La
Jolla, CA, U.S.

Jessica Pham - University of California San Diego, La
Jolla, CA, U.S.

Raymond Diep - University of California San Diego, La
Jolla, CA, U.S.

Jeremy Lee - University of California San Diego, La
Jolla, CA, U.S.

Catriona Jamieson - University of California San Diego,
La Jolla, CA, U.S.

Normal hematopoietic stem cells (HSCs) accumulate
genetic (DNA) and epitranscriptomic (RNA) changes
that promote the emergence of pre-leukemic clones
that have gained survival and proliferative advantages.
Epitrancriptomic modifications include several
important RNA processing events, includinbg RNA
editing, methylation (N6-methyladenosine (m°A) and
alternative mRNA splicing. These events add additional
layers of dynamic regulation that can all contribute
to both cancer initiation and cancer progression.
Detection and selective inhibition of CSC methylation,
therefore, represents a promising new human stem cell
research derived technology that could be translated
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to improve care for patients with a broad array of CSC
driven malignancies that are resistant to therapy. RNA
methylationandeditingarebothcrucialeventsimplicated
in the oncogenic transformation of pre-malignant
progenitors that harbor clonal self-renewal and survival-
altering mutations. However, whether mPA mRNA
methylation driven editing is involved in the malignant
progression of Acute Lymphobla