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[ Abstract] It has generally proven challenging to produce functional B cells in vitro. Our

recent study uncovers a novel Procr cell population in adult mouse pancreatic islets. The cells

do not express differentiation markers and feature epithelial-to-mesenchymal transition (EMT)
characteristics. By genetic lineage tracing, Procr islet cells undergo clonal expansion and

generate all four endocrine cell types during adult homeostasis. Sorted Procr cells,

representing ~1% of islet cells, can robustly form islet-like organoids when cultured at clonal

density. Exponential expansion can be maintained over long time periods by serial passaging,

while differentiation can be induced at any time point in culture. b cells dominate in

differentiated islet organoids, while o, 6 and PP cells occur at lower frequencies. The

organoids are glucose-responsive and insulin-secreting. Upon transplantation in diabetic mice,
the organoids reverse disease. These findings demonstrate that the adult pancreatic islet

contains a population of Procr progenitors. We will also describe the physiological relevance

of Procr progenitors during postnatal islet development and homeostasis.
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Chromatin modifications and structural dynamics in
determining cell fate

B A
v EAFRT NAEYES 5@EHTIR

[ Abstract ] Chromatin modifications and structure dynamics play important roles in

regulating gene expression. Two-dimensional (2D) chromatin structure mainly involves a
series of epigenetic modifications and special nucleic acid structure, such as R-loop formed
by RNA:DNA hybrid and single strand DNA. Three-dimensional (3D) chromatin structure
primarily refers to the high-order chromatin structure, including chromatin loops mediated by
structural proteins (such as CTCF, Cohesin and YY 1) and topological associated domain and
so on. In this talk, I will briefly introduce our recent discoveries on the roles of R-loop and
histone H2AK119ubl1 in determining cell fate at the 2D level. Furthermore, I will present our
unpublished data on the functions of chromatin structural proteins CTCF/YY1 in regulating
induced pluripotent stem cells and extended pluripotent stem cells, respectively, at the 3D
level.
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The noncoding genomes in transcription and chromatin

regulation

TR B

e X F

[ Abstract] Abstract: Much of the developmental complexity and biodiversity of higher

eukaryotes is thought to arise from gene regulation. RNA represents a hidden layer of
regulatory information in complex organisms. I will discuss our recent progress in exploring
fundamental functions of genomic repeats, noncoding RNA, and RNA-binding protein in the

regulation of transcription and genome organization.
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José SilvaJosé received his first degree in Biology from the
University of Porto, in Portugal. He joined the GABBA PhD
graduate program from University of Porto and then went on to do
his PhD studies at Imperial College under the supervision of
Professor Neil Brockdorff on heritable silencing mechanisms
during mouse development. In his PhD José linked for the first
time Polycomb group proteins to histone methylation and to
random X-chromosome inactivation. After a post-doc at the

e University of Edinburgh where José identified the first defined

gene with reprogramming activity, Nanog, he started his own

f/:{ laboratory in 2008 at the Wellcome-MRC Cambridge Stem Cell

A 2 Institute at the University of Cambridge. His work was focused on

the investigation of the biology of reprogramming adult cells back

into Embryonic stem cells and was sponsored by prestigious Wellcome Trust fellowships.

His work has led to numerous scientific contributions in the field of stem cell biology and

was published in top tier scientific journals. Recently, José relocated his laboratory to
Guangzhou, China, where he is now a Principal Investigator at the Guangzhou Laboratory.

l Y

Pluripotency and epigenetic processes

Jose Silva

[ Abstract ] Embryonic stem cells (ESCs) are derived from the naive pluripotent cell

population of the pre-implantation embryo and are considered to be its in vitro counterpart. In
the past years both human and mouse naive ESCs have been either captured or converted to
culture in the presence of both Mek/Erk and Gsk3b signalling inhibition (2i) together with
leukaemia inhibitory factor (LIF). Stat3 signalling activation and modulation of Erk
signalling, pathways which are affected by two of the aforementioned molecules, are also
instrumental for the establishment of the pluripotent compartment in the early embryo. In
addition, there are also reports that these conditions cause global genome DNA
demethylation similar to that observed in the naive epiblast and primordial germ cells (PGCs)
during development. However, they also cause imprint erosion and impaired developmental
potential of ESCs after prolonged in vitro culture. In my presentation I will discuss that DNA
demethylation and epigenetic imprint erasure are linked to pluripotency via the activity of
pluripotency associated genes.
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Phase Separation of OCT4 Controls TAD Reorganization
to Promote Cell Fate Transitions

THE
Py

[ Abstract ] Topological-associated domains (TADs) are thought to be relatively stable

across cell types, although some TAD reorganization has been observed during cellular
differentiation. However, little is known about the mechanisms through which TAD
reorganization affects cell fate or how master transcription factors affect TAD structures
during cell fate transitions. Here, we show extensive TAD reorganization during somatic cell
reprogramming, which is correlated with gene transcription and changes in cellular identity.
Manipulating TAD reorganization promotes reprogramming, and the dynamics of
concentrated chromatin loops in OCT4 phase separated condensates contribute to TAD
reorganization. Disrupting OCT4 phase separation attenuates TAD reorganization and
reprogramming, which can be rescued by fusing an intrinsically disordered region (IDR) to
OCT4. We developed an approach termed TAD reorganization-based multiomics analysis
(TADMAN), which identified reprogramming regulators. Together, these findings elucidate a
role and mechanism of TAD reorganization, regulated by OCT4 phase separation, in cellular
reprogramming.
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RNA-chromatin Cross-talk Mediated by m6A on Repeat
RNAs in ESCs and Early Embryos

5 TR
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[ Abstract ] N6-methyladenosine (m6A) on chromosome-associated regulatory RNAs

(carRNAs), including repeat RNAs, plays important roles in tuning the chromatin state and
transcription, but the intrinsic mechanism remains unclear. Here, We found that METTL3
deposits m6A modifications on chromosome-associated regulatory RNAs (carRNAs),
including promoter-associated RNAs, enhancer RNAs, and repeat RNAs. YTHDCI
facilitates the decay of a subset of these m6A-modified RNAs, especially elements of the
long interspersed element-1 (LINE1) family, through the nuclear exosome targeting—
mediated nuclear degradation. Reducing m6A methylation by METTL3 depletion or site-
specific m6A demethylation of selected carRNAs elevates the levels of carRNAs and
promotes open chromatin state and downstream transcription. Furtherly we observed
indispensable roles of YTHDCI1 in the embryonic stem cell (ESC) self-renewal and exiting of
2C-programming, which highly depends on its m6A-binding ability but insensitive to Mettl3.
Detailed analyses revealed that YTHDCI1 recognizes both Mettl3-sensitive and insensitive
m6A on LINEl RNAs in the nucleus and regulates the formation of the LINE1-NCL
partnership and the chromatin recruitment of KAP1. Moreover, the establishment of
H3K9me3 on LINE1 scaffold-regulated regions, including 2-cell retrotransposons, is
interrupted in Ythdcl-depleted ESCs and inner cell mass (ICM) cells, which consequently
increases the transcriptional activity. Our study reveals a new link between m6A and the
RNA scaffold, providing a new model for the RNA-chromatin cross-talk.
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Elimination of Naive Regulation Networks Is Essential for
Naive-to-Formative Pluripotency Transition

5%
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[ Abstract] The transition of mammalian early epiblast at different phases is characterized

by the differences of pluripotent states and developmental potential, involving extensive
transcriptome changes. However, the role of post-transcriptional RNA degradation
modulation in cell fate transition remains largely unexplored. Here, we report that
deadenylase Cnot8 of Ccr4-Not complex specifically plays a role in naive-to-formative
transition of pluripotent stem cells (PSCs). Disruption of Cnot8 results in early embryonic
lethality, accompanying with increased expression of naive transcription factors in mouse
epiblasts. Cnot8 depletion leads to accumulated expression abundances and increased poly(A)
tail lengths of massive transcripts including mRNAs of naive regulation networks, impairing
the naive-to-formative conversion. Mechanistically, Cnot8 interacts with Tobl and Pabpcl to
guarantee the prompt mRNA deadenylation and degradation of naive regulation networks at
specific time. Together, these findings delineate the specific role and mechanism of Cnot8 in
PSC fate transition through global degradation of mRNAs for naive regulation networks.
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W R (2009) , S5—NER4EAE DNA REMCEFRA (2013)

BARRMEREBZHFNFRAN (scCOOL-seq, 2017 ) , F—ERERMAIPER
HEDFUFHA ( SCAN-seq , 2020 ) , F—TRARERBRS FNUFEA
( SMOOTH-seq , 2021 ) ), &nbsp;{ELERM E , KM T AXEERMABRASIREF
BHEREMWMBRIZMEZRVEEZEENE |, LB (BEERER ) (FEBHE
Cell (2013, 2015, 2020) , Nature (2014, 2016, 2018, 2019) , Science (2016, 2018) , Cell
Stem Cell (2014, 2017a,b,c, 2018, 2019), Nature Cell Biology (2018a,b), Nature Genetics
(2018), Genome research (2013), Gut (2020), Cancer Cell (2020)ZFHFIAFRIEN 70 Ris.

HAPZIRR TIE3RT 2014 FEF 2015 FEFERIZTXFHE | LK 2015 FE
2019 FEFEEGRIFZME+KHRE. BBEIA Cell Stem Cell , Genome Biology,
Genomics Proteomics &amp; Bioinformatics, Open Biology, Precision Clinical Medicine &
FAHTRE, ZRZBE00 AGBT (Advances in Genome Biology &amp; Technology).

ISSCR (International Society for Stem Cell Research), ICHG (International Congress of

Human Genetics), Gordon Conferences (Epigenetics series, Germ cell development series,
Cancer series). HCA (Human Cell Atlas)EE RN FHEZEIRSE., ARHERFTLSR
AL EREEREFFNGERSI (2016, 2018,2020 ) ,
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[ Abstract ] Gonadal somatic cells are the main players in gonad development and are
important for sex determination and germ cell development. Here, using a time-series
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scRNA-seq strategy, we analyzed the fetal germ cells (FGCs) and gonadal somatic cells in
human embryos and fetuses. Clustering analysis of testes and ovaries revealed several novel
cell subsets, including POUSF1+SPARC+ FGCs and KRT19+ somatic cells. Furthermore,
our data indicated that BMP signaling pathway plays cell type-specific and developmental
stage-specific roles for testis development, and it promoted the gonocyte-to-spermatogonium
transition (GST) process in late testicular mitotic arrest FGCs. Intriguingly, the testosterone
synthesis function transitioned from fetal Sertoli cells to adult Leydig cells in a step-wise
manner. Moreover, interactions between gonadal somatic cells were systematically explored
in our study. More importantly, we identified cell type-specific developmental defects of both
FGCs and gonadal somatic cells in a Turner syndrome embryo (45, XO). Our work provides
a blueprint of the complex yet highly ordered development and interactions of human FGCs
and gonadal microenvironment cells.
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An Intermediate State during 2C-like to Pluripotent Stem
Cell Transition

ERLE):
AFRFSTEFA

[ Abstract] Mouse embryonic stem cells (ESCs) cycle in and out of 2-cell like state that

retains the ability to differentiate into both embryonic and extraembryonic cell lineages. The
molecular mechanism that regulates the exit of 2-cell like state remains unclear, partially due
to the lack of reporter genes marking the exiting intermediate state. Here we identified an
intermediate state during 2-cell like to pluripotent state transition using a novel reporter
system. Interestingly, this intermediate state clustered closely to 8-16 cell stage embryos at
transcriptome level. Using this reporter system, we uncovered that the pluripotency gene
Oct4 drives the exit of 2-cell like state. Furthermore, through a siRNA screening, we
identified three other regulators including Chafla, Smg7 and Upfl that promotes the exit of
2-cell like state. Our study shows that the exiting of 2-cell like state mimics early embryonic
developmental process and unravels the regulatory mechanism underlying the exit of 2-cell
like state. The intermediate state we identified provides a unique resource for studying the

transition process from 2-cell like to pluripotent state.
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[HE] RARBITMENTARRRES SHEEEMEMIE AR AXER
BATHABRREEIORSE AAR , BEEFERMARMPRIZE D, HRRNEREH
fEEERAE ( RNA-seq ) SEZHRE genotyping BAE D HTERAS ( Single-cell RNA-seq coupled
with mutation detection ) , XJ¥JiZ KRiafTBY JAK2V617F++ & SEiEia 4 it B & AUE I
FHEHITHR. EElTAREEERXDEFIRGE ( RTIE ) FiERTH
feE | TARAENNZ JAK2V6 1 TF+ERMII/IMRIEZERE A , B JAK2 535K,
BEEZAE ( Mk ) oW REFNIELNTMIEIELAIEET X , FEEIEEINIEIEN
Ezpoiigte  BXERTNMEFEBIEENTIMEES  AXRIHNTFINEES
RIMAISEE. T JAK2V6l7TF+RAMM/IMRIEZERERNSTHE , EZER R
FHNSMTFARRIIEFLLAIEE. HPiafr B s TN aRTEMTHEITABRT
AR : AERTIEMFHERIEEEFARISIE , MASRTEMTHENZRI
HBATRHE ; IR IBRIETFR (MR, REIR) TiERE | ARG
TR e R B EEEM MBS RIRE. 1ZARBEN THESRENSHEEE
BEERERENIER AT A EESHEXY | RrELTHESREREEHEERSG
RN BHEIEEE BT EARTRENEM— |, B HEEEEE ARG 2R
WTFHNAE. i, ZARERR TIHERET FRAEIRRIZE , BRETEEY)
B eeEVEEHFAYATTER., ( Tong J. et al., Cell Stem Cell, 2021 )
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Novel Paracrine Factors from Mesenchymal Stem Cells to
Shape Immune Responses
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[ Abstract ] The discovery that mesenchymal stem cells (MSCs) contribute to tissue

regeneration by modulating inflammation has revolution-ized stem cell therapy for the
treatment of inflammatory diseases. The mechanisms of their therapeutic effects are
multifaceted, but in general, the arrival of MSCs in damaged tissues can establish balanced
immune status and regenerative microenvironment. This mode for MSC-based tissue
regeneration is cell empowerment. The therapeutic effects of MSCs require the existence of
certain inflammatory cytokines. However, in the absence of sufficient proinflammatory
stimuli or in the presence of anti-inflammatory medications, MSCs are animated to promote
immune responses and unable to alleviate inflammatory disorders. The first case reported that
exogenously administered MSCs could successfully alleviate refractory acute graft-versus-
host disease (aGvHD). However, in a US Food and Drug Administration approved clinical
trial, no significant improvement was observed when the data of a large scale MSC based
aGvHD trial were analyzed. These conflicting results raise fundamental issues for how to
successfully apply MSCs in patients suffering from various types and stages of inflammatory
diseases. By deciphering the impact of co-administration of steroids and MSCs on aGVHD,
we found that steroids could abolish the therapeutic effect of MSCs on aGvHD and eliminate
their suppression on CD8" T cells. Among various paracrine factors secreted by steroid-
treated MSCs, we found that VEGF-C is responsible for the exacerbation of aGVHD. Mice
with VEGFR3 conditional deletion in CD8* T cells demonstrated that VEGFR3 signaling
mediates the activation and proliferation of CD8+ T cells. Inhibition of VEGFR3 signaling
could improve the efficacy of MSCs in aGvHD, even concomitant with steroid administration.
Recently, we identified that MSCs under low oxygen ameliorated autoimmune disease
through production of insulin like growth factor 2 (IGF2). IGF2 preprogramed maturing
macrophages to acquire oxidative phosphorylation-dependent anti-inflammatory properties.
Such regulation acted through IGF2R. We also linked metabolisms to immune cell repair
functions. These findings guide us toward therapeutic strategies for managing and improving
healing in the clinic.
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[(HE] SRARNAS. 45, BENREXIEHTAMR ( Skeletal Stem Cells,
SSCs ) B, BRIRIMAIAS , BRABRALRBSTMUTARIXE (INEHE.
£k, BIMNES ) BY SSCs ATtEI4ER:. 1Tk , HESHARXIE SSCs BIEN&E
RIS SBRBEEEX—EANZRRFRT RFEMEHAR. FH(ESLE SSCs Fk
LR BB EES Fap 2—FPFARIREINHEEF. BIIREFTERPR Fap BRI
P FEHIINE Fap iBMEREBSREIRHEHE B EMFAIFITIRIL |, I7R Fap ATRER/IFT—
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Gene Therapy Alleviates Aging Defects by Preventing
Cellular Senescence
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[FE]) EMT4EE ( Hematopoietic stem cell, HSC ) BfLABKEFHH LB REH
Mi&ME , EIRTARAEPEIEMIX-MEAR-FE ( aorta-gonad-mesonephros, AGM )
XEFKAIEMAEZMME, HSC ERe4 MK RAARBAIFSIREIRMESTI |, 5L R
PRGN D FEHDAEW ; ARRHMRRENABSENARNEINSIR ; IPE
BIENEEMINEMRSEE  £MARRIINEER D FRAEEESZ R, FIRIHARE
Soh R RAENFLE 7 AR/ NEIREN R AEMR HSC A3 2a0AE R S
FEMH , 8~ 7 HSC EMWNEHHKNE S | mEHFRESE HSC £MAERE
Hind. FIBREEIREES PK44 ( CD41-CD43-CD45-CD31+CD201+Kit+CD44+ ) LA
K Neurl3-EGFP #E&R , FAILM 7 XN\ HSC £MARIESMESE | FHi8x 7 £m
M RZAERERI AR IEMIERE. FfIHF SRR T PK44 BRI =FIIhEERE M | 7
B~ T UPEEE T PK44 BRI HSC B8, B—FHH , e RIESIIKMN R Gjas-EGFP
IREERE , HNWFRE T IRINPEEN KA S AR AN E BB R AR EE R INEE,
FFB Hif-tdTomato R EEEESL , FIMARZHIBVIETRIA CD45 Z RIS HIf BIFRIA
Z8E4ERY HSC, FA HIf-CreER RIS R nin &R I EFRICHIARRE HAE M HiR AR HA
IS STEAR A S HE HSC ARG ENZ RIEN. BT N RMAEEREIIENES
o FAWERT AFVNE ZE HSC A BT EP R EAEEH AT, FFIEAERAR
T, FHIRNARFTAE HSC s RR S/ INEARBISNANFNFIE. X—FFIXTF HSC
WEIRAIFT AL , 89 HSC MRABRIIMNEERFIRILEZRIRICEM. $UEE
SRR/ INEAREL,
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BAT&I miR-31 BIRNZ X EETHERERBI— X E FABET A,
INEFRAREETHRERESEEPIYIEE LE miR-31., SRE/NEREEK ERESRHET
EREASHEKER , MARGUBKREENFHRKNEARTEEREREIMTRER |
BFRBREENER. Lot , BADERINEINCFIYIIRIRIBII R RIS Bk L K7 TR IR
I8 miR-31 , X5“XIX B IEREREZAMERWE—EL.

MHlE , FATEI miR-31 1B FEESEER Clock SRELIE MAPK/ERK {5S518ES |
HMINEBETHRRAREFRELRSHHEBR., THEMLE , 1AW MAPK/ERK
INGFHDHIFD ( GNIRARTUVRZSYIRIER B ) e/ SR B hiET B B EsT SERY
FERRR , BENFER. Bk, RSIEEEIEERE, XIEHT —FMREIRKRED
NERREZNRREmRER. RIIEAMXEESEBREANNENREMIEZ ES
ERT  MARREREEEARENHEEENRERIEPIYEE EA miR-31, XIE
NZBEA RS 5T AEBNEREN=EELE.
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Environmental Influence on Adult Neurogenesis

3457
¥ E A R 5 R H Y F AT

Adult hippocampal neurogenesis contributes to learning and memory, and is sensitive to a
variety of environmental stimuli. Exposure to a hypomagnetic field (HMF) influences the
cognitive processes of various animals, from insects to human beings. However, whether
HMF exposure affect adult hippocampal neurogenesis and hippocampus-dependent
cognitions is still an enigma. Here, we showed that male C57BL/6J mice exposed to HMF by
means of near elimination of the geomagnetic field (GMF) exhibit significant impairments of
adult hippocampal neurogenesis and hippocampus-dependent learning, which is strongly
correlated with a reduction in the content of reactive oxygen species (ROS). However, these
deficits seen in HMF-exposed mice could be rescued either by elevating ROS levels through
pharmacological inhibition of ROS removal or by returning them back to GMF. Therefore,
our results suggest that GMF plays an important role in adult hippocampal neurogenesis
through maintaining appropriate endogenous ROS levels.
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LUBIE fmE AR SR EREEFN GABA BEfRETT |, IXSimiNPAT Ascll+ IPC f98s
EIFEA—H. EEE  TERNEZITo R URSTERE T, M3
ZBRRTRAD |, BA HEXEAREZTTHO R 29 MR, A, HEIwERTFRITHRE
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STV ERYRES]. SR ERmA , BARUAIRIEM T N IR SRS MIRENETE
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Multi-model Single Cell Analyses Revealed Cellular and
Molecular Heterogeneity in Brain Development and
Disease

%K A
AT K

[ Abstract] One major obstacle in neuroscience is the cellular heterogeneity of the brain.

Recent advances in single-cell genomics revealed molecular identities of diverse cell types in
the developing brain. To connect the molecular and functional diversity of different cell types
in the central nervous system, we established multi-model single-cell analyses integrating
calcium imaging with single-cell RNA sequencing to dissect functional properties of cell
subtypes in the developing human brain. In the adult brain, we integrated whole-cell patch
clamp recordings with single-cell RNA sequencing to examine the molecular, morphological,
and electrophysiological characteristics of dysmorphic neurons in medically intractable
epilepsy. Our results revealed morphological and electrophysiological characteristics of
dysmorphic neurons in focal cortical dysplasia, and imbalance of synaptic excitation and
inhibition of dysmorphic neurons may contribute to seizure genesis in focal cortical dysplasia.
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[ Abstract ] Graft-versus-host disease (GVHD)-associated dry eye disease causes

unbearable pain and significant visual impairment. Current drugs provide limited benefits and
many patients are refractory to therapy. It is the impetus to develop effective therapies or
biologics for this devastating disease. Here we report that exosomes from mesenchymal
stromal cell (MSC-exo) administered as eye drops significantly alleviates GVHD-associated
dry eye by suppressing inflammation and preserving corneal epithelium in mouse models and
humans. We show here that twenty-eight eyes with refractory GVHD-dry eye disease that
were enrolled in a clinical trial (NCT04213248) presented significant relief and diminution of
dry eye symptoms after MSC-exo treatment. MSC-exo therapy promoted recovery from dry
eye and maintenance of ocular surface homeostasis by reprogramming pro-inflammatory M1
macrophages towards the immune-suppressive M2 phenotype. Taken together, MSC-exo eye
drops are efficacious in treating GVHD-associated dry eye.
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KL T ALK hfRPE 405, #54E RCS AR R T A2 S BETS (R0 I FE R 4R AT
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HYBTT 4R,

48



@ CSSC IR %ﬂS('B o tuxtrumnnes St (B

BUBRZ , FLUARZEPIRRFOARER |, EITET
PERIKE , HERBEANEERHAFEZFRAREY
FRERIMKRZZ T F ORI P OMBEELERR. £
BR N TTFHERRSSRSERIERTARSTHEN
IRBAYIRAREE (IR, FEBEEFR AT TR ELH
REFHHE  EERANESFES. BERFGFEFIE.

Bt THESAEEREaTT

Q=

NIPT LRI ER IS

[{#E] REUTIRKEIINE | MUBRPIRNESRNEEERE |, h2IREEZENE
FENR. MNTFRRIASARIFAIRG T AR ( Limbal Stem-cell, LSC ) 2R LRZEIHKE
FEERE | TR LERGEERSSEF A EREEXEENER. ™2/
RER R ESE LSC {£Le =8 ( limbal stem-cell deficiency , LSCD ) , #35|#EHA
RERML. FENERASTHE , HRENE  RtURLFENHERRE. WFiXE
&% . 47 LSC BE—BRRYAT A, M , LSCIBES oGRS | BiadiE
FEERERZENAHA T IRREEWR A, 7 LSC mizEiEIERRS |, FHlWELTAE
LSC NAEERREIMRERA R MEIE , W3 TETFERE R SHREFEIFNE
FEEME, &I RUNXI ] SMAD3 £ LSC Hapz REFRRSHEIF O Ao DHiE R
EF  SIRASEZERAF PAXCHHEEA | EERIIZOERIAE, FH—ZER
BAA RPS NI EERSSMENRIRERRIEX. £ LSC BERREAART , Tl
BT RILS. TT#FFE LSCH IBEFRR | A BREERTHIEEKERE | (B
LSC MEESRREE,

49



‘Af"- @) cr N L4 PO
@ css@R CD(S(B o tuxtaumnes SELTS (O

"

=%, BNARZEBEREAREUE |, 1450, WEE
NAZEZRARK , BUYEEERERE ; HEHPREZS
RRIFESSEMARKEZERESER. ARKFHEHEZER |
FEEMISERSSAERFEHER | BEREELSTE
ERXRMSBRERZRER. BTF | YEZFREDS
FRIEZSER | EREEFZSRERYSARFRFEAK
EEsEMRREIS<aI£E  TMTIRNEER |
PAEIRRIATES. PRELWIRREIRE. PLERMAEETR
JmZ ; Exp Eye Res FEFRERE. FIFHIRETENER
fE FRRTAERE. ARIRARTIE. TIRNEMSIGRR | FoEEE 15 IERREEPR
RIAE. &% SCIIEX 90 RfiE , KB 1T IMEEEFR 10 MFEER , 8% 713E
BN, FEEEERFHE—SR (3I0) . BIIHREGHE—SR (310) . &
HEFRRE, PEEFRFRE. KERAME. PERREZESR. EREEFRH
RERIN ; EEEEFTHLENFIAL . EERERRAFREAS. EEERNLEF
HEEREE. Bim W BINEBERAT . MERC AT EFRERS.

AR L RS rOIRIAF b

s
JB 1T K 5 RALEF R PT

(RBE] LIMHR LR FRERE AR BRI RR D EREHR R E IR ERE
SRR, AR R TEEERo R AT LIEE F R/ EE B MR IRMA IR LTt
EIREMINaTT. MENAIR ERTERRZ AILIRAN BRI A HIR LR THiEt
1., FHRBREHE. MIMIZERNARTIERIR CRBESHARr. ETHRS
BRTERANARE  BRTIEAER LRBERAEUREEIRKREEIAMENA | B
1N B EIGRATREC S ERIH . BEEX TARAMEMEIARAIRBTRA |
ETHEMRRIAE R T AERZ A At AR A RV E R [,

50



iy P . . S A

M7E T A

ik  BRMNERKFEARR  eFEHR  BRZS
MERZERERLRE P, MERWCEREERRFE
BlEE. BEBZF+Z5F  —BENETARERHIES.
IREFTEMEIURREREEXRERRSEEATENT
EIRBIEMSNANR  ERREELUNITERAEFM
HRFREEMIEN., EAFRBEAEFERRANGEPHRIA
B 10 R, EFINUMRRIIRFIZTT AR A ST
e R, HIBERKAEF 11T, BN ST

A ETF R NSRS ST R R

AR
B E AR F B IRALKE BT

[H#E] SNAR—RATRME MRS WHNERINES  ATETARREYEED
¥ RERER. ZBESMKERE , BE#ASSTHENMRENTE. /i, 5
WAREARIARIGEK R IR/ ES , EBSEXNEIEEMI B (RIF RNA EEM D FAZH
PEAE | FAERiARNSREE  EAYBELERENSE. SBARKE  S88F
ST (iPSC) . EFRETHIE ( MSC ) KIRRIFNDATERRFON M R E T4
( RGC ) IRpHIERERIFIER |, #REB4ME ( NPC ) LAR/NRRAAFERIRRISH
WRAT RS R e HRIAT S, ST, FDBIBEEA iPSCs REEM D1 NPC
DHWEIINBAR | FRITRIEREIRIBIREL RGC (RIPER. BRY , RIS S waIs
WHABHTIRELEIRBIAR., SRETR , FMERINLKY B A EEEREERIP
YER , BEMIE T FNUARIRENETEER. H—2 , RN RGC HIEFATI AR EHT
EREMBINMARI D, AP EEHAESHRAERKIER. N ARES RIFMIGRN
FARIR | SR SImPRIB SR FTRYI ST SRES.

51



G AP o 2

XIE , ARAKFESRZEFR. bXNBLEDRIFERE
FIMARR. LREFEHNTHR RNA ZTUEEEMm
/non-coding RNA B3 FIRHEHIHIFIIEXEYITIEE. RNA &
MEEENEEZEDNRSEEESEFRE TEEZENR
=R efARE. BE. MERRNETIEX LS
™7 EMARMECEZESHIREE., TRE—FHS
ZARMEEZ. nFEYZE. BREYZE. BERAFSE
HRFER . £EE RNA RIMEE{E{H/non-coding RNA X3
TFRERSEMEBRERNS FRENG , B—HEES
REHSFENGE, WEFEN , LHIEBXERTRINEN S FIEn A ET
i%. EEWRAM : (1) RNA RS EEIHTFREREENERLERNS FEE
ME, (2 ) 40 A non-coding RNA FREMRI D FREENE. (3 ) RNA RIRE
{&{f/non-coding RNA XJFEM A FHETISFZFAIER,

The Functional Roles of RNA Modification in Regulating
Transcription and Chromatin State

x|
Bl =

[Abstract] Over 150 types of post-transcriptional RNA modifications have been identified.

Among them, N°-methyladenosine (m°A) is the most abundant mRNA modification in
eukaryotes, it has been known to affect almost every stage of mRNA processing, including
splicing, export, translation and decay. The regulatory roles of m°A on RNA metabolism
have been well defined in various biological processes. Here I will discuss a new mechanism
about how m®A regulate gene transcription and chromatin state. m°A has been reported to
play critical roles in self-renewal and differentiation of embryonic stem cells through
YTHDF2-mediated cytoplasmic decay. m°A also appears to exhibit YTHDF2-independent
regulation during early development, given that Ythdf2 knockout mice can survive to late
embryonic developmental stages, while Mettl3 knockout results in early embryonic lethality.
We found that knockout Mettl3 or a nuclear reader Ythdcl induced chromatin openness and
transcription activation in an m°A-dependent manner in mouse embryonic stem cells
(mESCs). We confirmed that METTL3 deposits m°A modifications on chromosome-
associated regulatory RNAs (carRNAs). And the mSA modification of carRNAs induced their
degradation through YTHDCI mediated NEXT nuclear degradation pathway and thus
decreased downstream gene transcription. We applied dcas13b-FTO system to site-specific
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demethylation on carRNAs and observed elevated transcript levels, opened local chromatin
state, and activated downstream transcription. We further linked the changes of the m°A-
mediated carRNAs to mESCs differentiation and renewal. Notably, my further studies
showed that downregulation of METTLS3 also stabilized carRNAs in endometrial cancer cell
line, together with a more open chromatin and faster cell migration. Altogether, this work has
demonstrated a new layer of transcription regulation by m%A-modified carRNAs which is
distinct from mRNA methylation effects, and has enlightened that more roles of ncRNA m°A
methylation remain to be revealed in transcription control during various biological
processes.
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Stem Cell-niche Interactions in Regeneration and Stress

R
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[ Abstract] Psychological stress negatively affects tissue homeostasis and regeneration, but

whether and how stress perception leads to profound changes in tissue biology remains
poorly understood. Here, we investigate this question in the skin. Psychological stress has
been anecdotally associated with hair graying, but a scientific evidence linking the two is
lacking. By adapting approaches to induce stress in mice, including physical pain and
restraining, we showed that psychological stress leads to gray hair formation through rapid
depletion of melanocyte stem cells (MeSCs). Combining denervation, endocrine surgeries,
cell ablation, and cell-type specific gene deletions, we showed that stress-induced hair
graying is independent of stress hormones or the immune system, but relies on the activation
of the sympathetic nervous system. Sympathetic nerve terminals innervate the MeSC niche.
Under stress, sympathetic nerve activation leads to burst release of neurotransmitter
norepinephrine, which targets MeSCs directly. Norepinephrine drives MeSCs proliferation,
leading to their rapid exhaustion. Inhibition of MeSC proliferation or MeSC-specific deletion
of norepinephrine receptors rescue stress-induced hair graying. Our study shows that
psychological stress-induced neural activity can alter somatic stem cells directly, and
identifies strategies that might be exploited for therapeutic purposes in the future.
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[Abstract] Embryonic stem cells (ESCs) can differentiate into all cell types of the embryo

proper but rarely generate totipotent 2C-like cells and the trophoblast because of the
epigenetic barriers. However, how the epigenetic obstacles in ESCs are established is not
fully understood. Here, we show that mouse ESCs treated with HDAC inhibitors, greatly
increase 2C-like (MERVL::GFP positive) cells population and can transdifferentiate ESCs
into trophoblast stem like cells (TSLCs). Interestingly, lineage tracing and single-cell RNA
seq show that HDACIs mediated ESCs to TSCs transition is not through the 2C-like state.
Mechanismly, HDACIs inhibit Class I histone deacetylases activities in the repressor
complex and increase acylation levels in the regulatory regions of both 2C and TSC specific
genes to derepress these genes expression. In summary, our results provide an insight into
how epigenetic changes manipulate early embryonic cell fate transition between ESCs, TSCs

and 2C-like cells.
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[ Abstract] Aging is manifested by multisystem deterioration across body, leading to

pleiotropic changes in many aspects of mammalian physiology that cause declined
regenerative potential, tissue failure and emergence of chronic diseases. Several ‘rejuvenating’
interventions have been documented to antagonist ageing and aging-related systemic decline,
including heterochronic parabiosis, partially reprogramming, senescent cell ablation, calorie
restriction, physical exercise, and pharmaceutical administration. Among them, heterochronic
parabiosis in which circulation system of young and old animals were connected offer a
unique experimental model to study how organism as a whole is rejuvenated by circulatory
youthful factors, and vice versa is affected by blood-born circulatory aging factors, which
may lead to a holistic understanding of aging and its rejuvenation.

Both process of aging and heterochronic parabiosis-mediated aging rejuvenation are strongly
associated with changes in circulatory systems that are functionally integrated with immune
system. Immune and blood cells are generated by hematopoietic stem cell (HSC), a
multipotent cell type at the top of the differentiation hierarchy of multilineage hematopoiesis.
Adult hematopoiesis in mammals happens primarily in the bone marrow (BM), including a
heterogeneous mixture of blood cells at different stages of differentiation. Bone marrow give
rise to peripheral blood (PB) that circulates across body, including spleen, an important
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immune organ that storing and releasing certain types of immune cells that mediate tissue
inflammation. HSC, BM, PB and spleen constituted immune system orchestrate local
immune cells and affects homeostasis of peripheral tissue, such as skin. Age-associated
immune alteration, called immunosenescence, associated with inflammageing and
compromised immune efficacy, is an integral reflection of the ageing process and a driver of
age- related disease. Crucially, heterochronic parabiosis 1is reported to repress
immunosenescence and alleviate systemic aging including that of skin. However, how
immunosenescence and systemic aging were counteracted by heterochronic parabiosis is still
enigmatic.

It is worth noting that mammalian organisms, especially the immune system, are highly
heterogeneous, composed of different cell types that responses differentially to aging and
heterochronic parabiosis. Recently, we and others have reported the whole-body or multi-
tissue single-cell transcriptomics of aging, which reveals massive cellular heterogeneity of
aging, and proved to be an important methodology to study systemic aging. Application of
this atlas to heterochronic parabiosis will certainly help us understanding how exposure to
young blood affect hematopoiesis, immunosurveillance, peripheral tissue homeostasis, and
thereby rejuvenate aging at whole-organism level.

Here, we systematically analyzed more than 70,000 single cells across immune system
(enriched HSC, BM, PB and spleen), as well as a representative tissue skin, sampled from
heterochronic parabiotic animals as well as control groups of age-matched pairs, namely
isochronic parabiotic animals. Then, the data reveal how young circulatory milieu rejuvenates
old animal and how old circulatory milieu compromise young animal in terms of cell type
distribution, gene expression signature, and cell-cell communication networks. In summary,
we constituted the first multitissue single-cell transcriptomic atlas to study the effect of
heterochronic parabiosis on aging, informing both our understanding of immunosenescence
and inflammaging, and the development of novel therapies that alleviate systemic aging.
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HDACG6 Inhibits Fibrotic Cataract through Increasing a-
tubulin Acetylation during Lens Repair

o
ET LN TR

[ Abstract] Cataracts are the leading cause of blindness in the world. The visual axis,

defined as the normal passage of light into the eye, may undergo visual axis opacification
(VAO) owing to the postoperative disorganized fibrosis of remaining lens epithelial cells
(LECs), leading to vision loss. In pediatric cataract patients, particularly, the incidence of the
fibrotic secondary cataract is almost 100%, which could disrupt their visual development and
may result in irreversible blindness. We previously identified LECs with self-renewal and
differentiation ability in mammals and regenerated lenses with visual function in situ by
preserving endogenous LECs and lens capsule integrity via a small wound opening surgery.
Preventing trans-differentiation of LECs to mesenchymal cells and maintaining its epithelial
features and regenerative potential is critical for the function repair of lens. Microtubules, the
major component of the cytoskeleton, are involved in regulation of multiple biological cell
processes and maintenance of cell shape. We found that LECs transdifferentiated into
mesenchymal cells with decreasing of the acetylation of a-tubulin, as well as the increasing
expression and activation of histone deacetylase 6 (HDAC6) during lens fibrosis after the
surgery. Meanwhile, we found that the process of microtubule cytoskeleton organization,
trigged by the acetylation of a-tubulin, was critical for LFCs differentiation and that the
expression and activity of HDAC6, which could deacetylate a-tubulin, was decreased while
a-tubulin acetylation increased during the normal differentiation of LFCs. Further, we found
that a-tubulin acetylation was enhanced via HDACG6 inhibition, and thereby maintained the
epithelial characteristics of LECs, which then prevented fibrosis and opacification of the lens.
In brief, this study preliminarily discusses the microtubule-related regulation during lens
repair.
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A critical role of dental niche cells in tooth morphogenesis
revealed by single cell sequencing and a dual color

mouse model.
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[Abstract] For decades, tooth morphogenesis was known to be dependent on the inductive

epithelial-mesenchymal interaction. However, the cellular basis for such reciprocal
interaction was not yet known. To answer this, we developed a dual fluorescence reporter
mouse to track and analyze developing dental epithelium and mesenchyme at single-cell
resolution. To restore spatial information from scRNA-seq, a virtual molar explorer (VMEX)
model was constructed that mapped 15,967 molar-expressed genes, where we identified that
Msx 1+ Sdc1+ marked the developing dental papilla while surrounded by Msx1+ Sdc1- molar
niche. Through tooth germ reconstitution and organoid culture in vitro and transplantation in
vivo, surprisingly, Msx1+ Sdc1- niche cells were found to function as the tooth organizers by
promoting epithelium survival and tooth germ organization. The development and
appearance of Msx1+ Sdcl+ dental papilla was a direct result of the inductive interaction
between dental epithelium and Msx1+ Sdcl- niche, which was further confirmed in vivo.
Together, our results revealed the cellular dynamics of tooth development in mice and
identified the dental niche cells as the key driver of epithelial-mesenchymal interaction and

tooth morphogenesis.
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[ Abstract ] N6-methyladenosine (m6A) is a commonly present modification of

mammalian mRNAs and plays key roles in various cellular processes. m6A modifiers
catalyze this reversible modification. However, the underlying mechanisms by which these
m6A modifiers are regulated remain elusive. Here we show that expression of m6A
demethylase ALKBHS is regulated by chromatin state alteration during leukemogenesis of
human acute myeloid leukemia (AML), and ALKBHS is required for maintaining leukemia
stem cell (LSC) function but is dispensable for normal hematopoiesis. Mechanistically,
KDMA4C regulates ALKBHS expression via increasing chromatin accessibility of ALKBHS
locus, by reducing H3K9me3 levels and promoting recruitment of MYB and Pol II. Moreover,
ALKBHS affects mRNA stability of receptor tyrosine kinase AXL in an m6A - dependent
way. In addition, YBXI1 interacts with insulin-like growth factor 2 messenger RNA (mRNA)-
binding proteins (IGF2BPs) and stabilizes m6A-tagged RNA. YBX1 deficiency dysregulates
the expression of apoptosis-related genes and promotes mRNA decay of MYC and BCL2 in
an m mo6A-dependent manner, which contributes to the defective survival that results from
deletion of YBXI1. Thus, our findings link chromatin state dynamics with expression
regulation of m6A modifiers and uncover a selective and critical role of ALKBHS and YBX1

in AML that might act as a therapeutic target of specific targeting LSCs.
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[ Abstract ] Blood-borne factors capable of delaying aging in individual tissues are of

interest as rejuvenation strategies, but how they achieve cellular and systemic level effects
has remained unclear. Here, we constructed a single-cell transcriptomic map of aged organs
and their rejuvenation in heterochronic parabiosis (HP), a classical model to study systemic
aging. Among all cell types characterized in HP atlas, we identified hematopoietic stem and
progenitor cells (HSPCs) as the most responsive ones to young blood exposure, from which a
continuum of cell state and composition changes across the hematopoietic and immune
system emanated. Exposure to young blood partially reversed age-associated lymphopoiesis
decline and was associated with restoration of youthful transcriptional regulatory program
and cytokine-mediated cell-cell communications in HSPCs. In the skin, stem cells were also
revitalized, along with restored interactions with replenished endothelial niche cells. Overall,
we revealed cellular and molecular programs that instruct systemic rejuvenation by blood-
borne factors.
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Capturing and Creating Patient Specific Liver

Disease Avatars

Yun Shen Chan
AW B REE

[ Abstract ] Our knowledge of mammalian tissue and organ development has greatly

increased over the years. Numerous signaling pathways, cellular processes, and
transcriptional regulators that govern cell fate have been unraveled. This wealth of
knowledge and the rapid advancement of cell culture tools and reagents have enabled the
efficient isolation of primary cells from the human adult tissue and organs. We are witnessing
a paradigm shift in the development of patient and organ-specific disease models with these
tissue-derived primary cell lines including cancer studies across various indications. Our lab
utilizes knowledge of how various liver cell types proliferate, and different cell culture
methods to capture and create patient-specific models of liver diseases. In this talk, I will
describe some of these ongoing efforts to generate hepatic stem cells from adult liver tissues
and attempts to utilize these cell models to resolve challenges in modeling and understanding

liver diseases.
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Integrating GEMMSs and Lineage Tracing to Study
Pancreatic Cancer EMT and Metastasis

FRD R
ALK F

[ Abstract] Diagnosis of pancreatic ductal adenocarcinoma (PDAC) is associated with

dismal prognosis despite current therapies, therefore new treatment strategies are urgently
required. Numerous studies have suggested that epithelial to mesenchymal transition (EMT)
contributes to early-stage dissemination of cancer cells and is pivotal for invasion and
metastasis of PDAC. EMT program is associated with phenotypic conversion of epithelial
cells into mesenchymal-like cells in cell culture conditions, albeit such defined mesenchymal
conversion (with spindle shaped morphology) of epithelial cells is rare with quasi-
mesenchymal phenotypes occasionally observed in the tumor (partial EMT). Most studies
exploring the functional role of EMT in tumors have depended on cell culture induced loss-
of-function and gain-of-function experiments involving EMT inducing transcription factors
such as Twist and Snail. Therefore, the functional contribution of EMT program for invasion
and metastasis remains unclear and genetically engineered mouse models (GEMMs) to
specifically address a causal connection are lacking. Here we functionally probed the role of
EMT program in PDAC by generating PDAC GEMMs with deletion of Snail or Twist, two
key transcription factors responsible for EMT. EMT suppression in the primary tumor did not
alter the emergence of invasive PDAC, systemic dissemination and metastasis. Suppression
of EMT led to an increase in cancer cell proliferation with enhanced expression of nucleoside
transporters in tumors, contributing to enhanced sensitivity to gemcitabine treatment and
increased overall survival of mice. Furthermore, mesenchymal cell reporter mice driven by
aSMA-Cre and Fspl-Cre with genetically engineered mice that develop spontaneous
pancreatic ductal adenocarcinoma (PDAC) were employed to monitor partial EMT program.
The established metastases were primarily composed of cancer cells without evidence for a
partial EMT program, as assessed by our fate mapping approach. In contrast, metastatic
cancer cells exhibiting a partial EMT program were restricted to isolated single cancer cells
or micrometastases (3—5 cancer cells). Collectively, our study suggests that Snail or Twist
induced EMT program is not rate-limiting for invasion and metastasis but highlights the
importance of combining EMT inhibition with chemotherapy for the treatment of pancreatic
cancer. And further study identifies large metastatic nodules with preserved epithelial
phenotype and potentially unravel a novel metastasis program in PDAC.
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Human Wharton's Jelly MSC-Derived Small

Extracellular Vesicles : A Naturally Nanotherapeutic

Agent Ameliorates Osteoarthritis by Carrying
miRNA Cargo

Penghong Chen. Shijie Tang. Zhuoqun Fang. Hangqi Gao. Haoruo Zhang. Caixiang
Chen. Xiaosong Chen
Fujian Medical University Union Hospital

[ Abstract ] Background:Extracellular vesicle, an a cell-free nanotherapeutic agent have

robust anti-inflammatory and regeneration effects in degenerative joint diseases, which can
effectively surmount many obstacles and limitations derived from mesenchymal stem cell-
based therapy or synthetic nanoparticles. Here, our study aimed to investigate the therapeutic
effects and the molecular mechanism of Wharton’s jelly mesenchymal stem cell-derived
extracellular vesicle (WJMSC-EVs) in osteoarthritis (OA).

Methods:The WIMSC-EVs were isolated by size-exclusion chromatography (SEC) for
identification by morphology observation, including scanning electron microscope (SEM),
transmission electron microscopy and atomic force microscopy, particle size analysis,
including dynamic light scattering, nanoparticle tracking analysis, nano-flow cytometry,
surface markers detection including western blot and flow cytometry. In vitro, IL-1p-induced
OA chondrocytes were established to evaluate cell proliferation and migration by CCK-8
assay and transwell assay, respectively. Meanwhile, OA-related and macrophage-related
genes expression was quantified using real-time PCR. In vivo, a rat OA model were induced
by transecting anterior cruciate ligament, micro-CT, histological and immunohistochemistry
analyses were used to assess the efficacy of WIMSC-EVs and WJMSCs. Meanwhile, small
miRNA-seq was used to analyze the expression profiles of exosomal miRNAs derived from
WIMSC-EVs, thereby probing into the protective mechanism of WIMSC-EVs on
chondrocytes.

Results:WIMSC-EVs has an typical discs morphology with a diameter of approximately
100nm. The WB results confirmed that the WIMSC-EVs highly expressed CD9, TSG101
and CD63 but did not express the EV-negative protein marker calnexin, which were met the
typical criteria for EVs. WIMSC-EVs successfully fused into chondrocyte in vitro, and
attenuated IL-1B-induced chondrocyte proliferation and migration inhibition. WIMSC-EVs
increased chondrogenic genes Col2A1, decreased MMP-13 and ADAMTS-5. Furthermore,
WIMSC-EVs promoted macrophage polarization toward the M2 phenotype. In the animal
study, both of WIMSCs and WIMSC-EVs treatment significantly upregulated Collagen II
and downregulated MMP-13 protein and ADAMTS-5 protein in the cartilage tissue of the
OA rat. Moreover, WIMSC-EVs treatment promote subchondral bone reconstruction similar
to WIMSCs. Of note, we found that many potent miRNAs abundant in WIMSC-EVs has
been confirmed to can promote cartilage regeneration through activating PI3K/Akt, NOTCH
and Hippo pathway.

Conclusion: WIMSC-EV-based nanotherapeutics possess great biocompatibility and can
effectively protect against cartilage erosion. This effect may be attributed to inhibiting
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inflammation, regulating immune and maintaining a healthy microenvironment by miRNAs.
In summary, WIMSC-EV may constitute a novel potential therapeutic strategy for OA.

[Keywords] miRNAs, nanotherapeutic agent, osteoarthritis, regeneration, Wharton&#039;
s jelly mesenchymal stem cells derived small extracellular vesicles
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Comparison of the Response to the CXCR4 Antagonist
AMD3100 during Development of Retinal Organoids
Derived from ES Cells and of Zebrafish Retina

Jing Zhuang. Yihui Wu. Jin Qiu. Shuilian Chen. Xi Chen. Qian Luo. Zedu Cui.
Yuke Huang. Zihua Jiang. Yan Li. Keming Yu
Zhongshan Ophthalmic Center

[ Abstract] Retinal organoids generated from embryonic stem cells or iPSCs recreate the

key structural and functional features of mammalian retinal tissue in vitro. However, the
differences in development of retinal organoids and normal retina in vivo are not well defined.
Previous studies have demonstrated that C-X-C chemokine receptor type 4 (CXCR4) plays a
key role in neurogenesis and optic nerve development in the retina. Thus, in the present study,
we analyzed the development of retinal organoids and zebrafish retina after inhibition of
CXCR4 with the antagonist AMD3100. Our data indicated that CXCR4 was mainly
expressed in ganglion cells in retinal organoids and was not expressed in amacrine or
photoreceptor cells. AMD3100 treatment reduced the retinal organoid generation ratio by
approximately 40% and induced abnormal morphological changes. Moreover, CXCR4
blockade impaired differentiation of retinal cells in the organoids. The numbers of ganglion
cells, amacrine cells, and photoreceptors were decreased by approximately 25-30% in
organoids treated with AMD3100 compared to those in the control. Abnormal locations of
ganglion, amacrine, and photoreceptor cells were observed in organoids treated with
AMD?3100. Neuronal axon outgrowth was also damaged in retinal organoids. Most results
were similar to the data obtained in zebrafish retina. A decrease in ganglion cells, amacrine
cells, and photoreceptors and the distribution of neural outgrowth induced by AMD3100
treatment in zebrafish retina were consistent with those detected in organoids, except that
photoreceptors were not mislocalized. Abnormal photoreceptor ensembles, such as ‘rosettes’,
induced by AMD3100 treatment in the organoids were not detected in zebrafish retina.
Therefore, our study suggests that retinal organoids may be a reliable model for reproduction
of retinal development; however, certain differences between organoids and the retina in vivo
were detected.

[ Keywords ] Retinal organoids; Retinal developmental comparison; zebrafish; C-X-C

chemokine receptor type 4 (CXCR4);
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Enhanced HSC-like cell generation from mouse
pluripotent stem cells in a 3D induction system cocultured
with stromal cells

Wei Shan'. Qian Luo'. Honghu Li'. Yulin Xu'. Xiangjun Zeng'. Yingli Han'. Cong
Weil. Yang Gao’. Xiaoqing Li'. Xia Li'. Pengxu Qian?>. He Huang !
I Bone Marrow Transplantation Center, The First Affiliated Hospital, School of Medicine, Zhejiang
University
2 Center of Stem Cell and Regenerative Medicine, School of Medicine, Zhejiang University
3 Department of Hematology, Sir Run Run Shaw Hospital, Zhejiang University School of Medicine

[ Abstract] Background: Decades of efforts have attempted to differentiate the pluripotent

stem cells (PSCs) into truly functional hematopoietic stem cells (HSCs), yet the problems of
low differentiation efficiency in vitro and poor hematopoiesis reconstitution in vivo still exist,
mainly attributing to the lack of solid, reproduced or pursued differentiation system.

Methods: In this study, we established an in vitro differentiation system yielding in vivo
hematopoietic reconstitution hematopoietic cells from mouse PSCs through a 3D induction
system followed by coculture with OP9 stromal cells. The in vivo hematopoietic
reconstitution potential of c-kit+ cells derived from the mouse PSCs was evaluated via m-
NSG transplantation assay. Flow cytometry analysis, RNA-seq and cell cycle analysis were
used to detect the in vitro hematopoietic ability of endothelial protein C receptor (EPCR,
CD201) cells generated in our induction system.

Results: The c-kit+ cells from 3D self-assembling peptide induction system followed by the
OP9 coculture system possessed apparently superiority in terms of in vivo repopulating
activity than that of 3D induction system followed by the 0.1% gelatin culture. We
interestingly found that our 3D+OP9 system enriched a higher percentage of CD201+c-
kit+cells that showed more similar HSC-like features such as transcriptome level and CFU
formation ability than CD201-c-kit+cells, which haven&#39;t been reported in the field of
mouse PSCs hematopoietic differentiation. Moreover, CD201+ hematopoietic cells remained
in a relatively slow cycling state, consistent with high expression levels of P57 and Ccng2.
Further, we innovatively demonstrated that notch signaling pathway is responsible for in vitro
CD201+ hematopoietic cell induction from mouse PSCs.

Conclusions: Altogether, our findings lay a foundation for improving the efficiency of
hematopoietic differentiation and generating in vivo functional HSC-like cells from mouse
PSCs for clinical application.

[Keywords] Keywords: 3D system, Pluripotent stem cells, Hematopoiesis, CD201, Notch

75



@ Css@R (cscn 5 yursmummne Sigee (6)

RRART ARSI ML P B HIE] MITF/cAMP @IS
HHI R e =L

EiBE. WYL, EiEdE. TAMSTA. AIRFN. SALH
BEEAKRT

(#E] BRI : BBEXREENLE  miXEE~mINERRERERR. T/1F
fEEBRIERERNTTR , TERESERSE , IGREERIVEFERIESRR KR
W& BBRERN. BERRXNENEREL TR LS REBINH RGN |
FEMZ EEEXTm T, INGREIVERS R THFHME , HEBEESR. §X
TRRIRRAIEEEARER. BEREARRR AR — , HIMMEAREME
FE , FRED LERAnZ—  HNERGRIFRANESHTT.
73k ¢ 1L (EREEIRERINMRREX/ N R B REAR N AR BERMIE(EA 48h
MR EERAVDHR. 2 ERBERERIINUMNRETGIE NS RERBARKA
RZECRAEEA 1h, BREBRBRRAERRIFA 240, DHNEEBRSE. K
RURESEM. BRRUERESIERFRARE LR MITF I, FRIBIERERINMRE
IR DEIPH TR, MRMIREKIENR.
53R : IERR TSN AEIT AR MITF F9ZRIX MR B & = AL,

10 | BN TEFEREBTAR LER , IR TaERINUFRIRS BE R RMRIINHIRA
B,
[X8EiR] Rl T4iE Bex

76



CSSER (®esci g gusxtmvmune S

A A o 2

Mesenchymal stem cell carriers enhance antitumor
efficacy induced by oncolytic reovirus in acute myeloid

leukemia

Xianyao Wang'. Zhixu He!*

1. Zunyi Medical University
2. B EHMKFWEER

[ Abstract] Chemotherapy is the main treatment for acute myeloid leukemia (AML), but

the therapeutic efficacy is modest, and most commonly manifests as relapse from remission.
Thus, improving long-term AML survival is a crucial clinical challenge. In recent years,
oncolytic virotherapy has provided an alternative approach for AML treatment. The use of
oncolytic reoviruses has been explored in more than 30 clinical trials for safety and feasibility
issues. However, like other oncolytic viruses, neutralizing antibodies (NAbs) reduce
therapeutic efficacy. To tackle this problem, human umbilical cord mesenchymal stem cells
(hUC-MSCs) were used to deliver reovirus using in vitro and in vivo models. Human UC-
MSCs were successfully loaded with reovirus, without impairing biological function. We also
observed in vitro protective effects of hUC-MSCs on reovirus in the presence of NAbs. In the
immunocompromised AML mouse model, hUC-MSCs effectively carried reoviruses to
tumor lesions and significantly prolonged the survival of AML xenografts in mice in the
presence of a high titer anti-reovirus antibody (p=0.001). However, reovirus-induced
activation of AKT, stress-activated protein kinase/c-Jun N-terminal kinase (SAPK/JNK), and
NF-kB signaling led to the maintenance of intrinsic migratory properties and secretion of pro-
inflammatory cytokines from hUC-MSCs, particularly CXCL10. In immuno-competent
AML mice, MSCs carrying reovirus triggered immune responses, and eventually inhibited
tumor growth. Therefore, these results suggest that MSCs as carriers of oncolytic reoviruses

can enhance the antitumor efficacy of virotherapy.

[ Keywords] Human umbilical cord mesenchymal stem cells, Oncolytic reovirus, Acute

myeloid leukemia, Antitumor efficacy, CXCL10, Virotherapy
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Human umbilical cord derived mesenchymal stem cells
transfer oncolytic reovirus to tumor cells via extracellular

vesicle release

Xianyao Wang'. Zhixu He!*

1. Zunyi Medical University
2. B EHMKFWEER

[ Abstract] Oncolytic viruses are powerful novel agents for suppressing tumor growth.

Similar to other oncolytic viruses, reovirus is exposed to antiviral immunity in vivo when
administered intravenously, which greatly reduces the anti-tumor efficacy. To overcome this
obstacle, human umbilical cord mesenchymal stem cells (UC-MSCs) were used as cellular
vehicles to deliver oncolytic reovirus. Transmission electron microscopy and indirect
immunofluorescence staining were used to verify the presence of reovirus in the cytoplasm of
UC-MSCs. Transwell co-culture experiments showed that reovirus released by UC-MSCs
was able to pass through a 0.4 pum porous membrane and infect tumor cells in the presence of
neutralizing antibodies. The virus was detected in extracellular vesicles (EVs) derived from
pre-infected UC-MSCs, and virus-encapsulating EVs had a killing effect on tumor cells.
Collectively, the results indicate that UC-MSCs transfer reovirus to tumor cells via EV
release, thus, providing a theoretical basis for the use of UC-MSCs as carriers of oncolytic

reovirus.

[ Keywords] Human umbilical cord-derived mesenchymal stem cells, oncolytic reovirus,

transfer, extracellular vesicle, neutralizing antibodies
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Effective Control of Large Deletions After Double-Strand
Breaks by Homology-Directed Repair and dsODN

Insertion

Wei Wen. Zi-Jun Quan. Si-ang Li. Zhi-xue Yang. Feng Zhang. Guo-hua Li. Ya-wen
Fu. Mei Zhao. Meng-di Yin. Jing Xu. Jian-ping Zhang. Tao Cheng. Xiao-bing Zhang

[ Abstract] Background: After repairing double-strand breaks (DSBs) caused by CRISPR-

Cas9 cleavage, genomic damage, such as large deletions, may have pathogenic consequences.
Results: We show that large deletions are ubiquitous but dependent on editing sites and cell
types. Human primary T cells display more significant deletions than hematopoietic stem and
progenitor cells (HSPCs), whereas we observe low levels in induced pluripotent stem cells
(iPSCs). We find that the homology-directed repair (HDR) with single-stranded
oligodeoxynucleotides (ssODNs) carrying short homology halves the deletion damage, while
adeno-associated virus (AAV) donors with long homology reduce large deletions by ~80%.
In the absence of HDR, the insertion of a short double-stranded ODN by NHEJ at DSBs
reduces deletion indexes by ~60%.

Conclusions: Timely bridging of broken ends by HDR and NHEJ vastly decrease the
unintended consequences of dsDNA cleavage. These strategies can be harnessed in gene

editing applications to attenuate unintended outcomes.

[ Keywords ] CRISPR-Cas9, genome editing, large fragment deletions, nanopore

sequencing, homology-directed repair (HDR), Nonhomologous end joining (NHEJ), T cells,
hematopoietic stem and progenitor cells (HSPCs), induced pluripotent stem cells (iPSCs)
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Modeling metabolic disease and drug response using

patient stem cells

Wenxiang Hu
Bioland Lab

[ Abstract] Glucocorticoids (GCs) are widely used as anti-inflammatory drugs, but their

long-term use has severe metabolic side effects. Here, by treating multiple individual adipose
stem cell-derived adipocytes and induced pluripotent stem cell-derived hepatocytes with the
potent GC dexamethasone (Dex), we uncovered celltype- specific and individual-specific
GC-dependent transcriptomes and glucocorticoid receptor (GR) cistromes. Individual-
specific GR binding could be traced to single-nucleotide polymorphisms (SNPs) that altered
the binding motifs of GR or its cooperating factors. We also discovered another set of genetic
variants that modulated Dex response through affecting chromatin accessibility or chromatin
architecture. Several SNPs that altered Dex-regulated GR binding and gene expression
controlled Dex-driven metabolic perturbations. Remarkably, these genetic variations were
highly associated with increases in serum glucose, lipids, and body mass in subjects on GC
therapy. Knowledge of the genetic variants that predispose individuals to metabolic side

effects allows for a precision medicine approach to the use of clinically relevant GCs.

[Keywords] Stem cell, metabolic disease, precision medicine, transcriptional regulation
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Cell fate roadmap of human primed-to-naive transition

reveals preimplantation cell lineage signatures

Yixuan Wang. Yan Bi. Zhifen Tu. Shaorong Gao

Tongji University

[ Abstract ] Human naive pluripotent stem cells offer a unique window into early

embryogenesis studies. Recent studies have reported several strategies to obtain cells in the
naive state. However, cell fate transitions and the underlying mechanisms remain poorly
understood. Here, by a dual fluorescent reporter system, we depict the cell fate dynamics
from primed state towards naive pluripotency, with ALPG activation as a hallmark.
Integration of transcription profiles and the chromatin accessibility landscape reveal the
transitioning cells branching into primitive endoderm- and trophectoderm-like subpopulations,
with the capacities for derivation of extra-embryonic endoderm and trophoblast stem cell
lines, respectively. Furthermore, despite different fluorescent dynamics, all transitioning
intermediates are capable of reaching the naive state with prolonged induction, showing their
developmental plasticity and potential. Overall, our study describes a global cell roadmap
towards naive pluripotency, deciphers the key factors important for cell fate branching into

preimplantation lineages, and provides hints for embryo modeling-related studies.

[ Keywords ] human naive pluripotency, primed-to-naive state transition, cell fate

dynamics, preimplantation lineage signatures
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[Abstract] During S phase, genomic DNA is replicated in a defined temporal order named

replication timing(RT). All eukaryotes have an RT program, which has been reported to be
highly correlated with epigenetic traits such as 3D genome organization including TADs and
compartments. It still remains unknown whether RT helps maintaining higher order
chromatin organization during cell cycle. Here we disrupt RT globally by auxin induced
degradation of RIF1 in human embryonic stem cells (hESCs) to see whether 3D genome
organization is affected differentially in heterochromatin and euchromatin which is marked
by H3K9me3 and H3K27ac respectively. This finding is important for understanding

mechanisms for maintaining genome organization in pluripotent stem cells.

[Keywords] TADs ; compartments ; hESCs ; H3K9me3 ; replication timing
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Infusion of hESC derived Immunity-and-matrix

regulatory cells improves cognitive ability in early-stage
AD mice

Jing Liu'2. zongren Hou!?3. Jun Wu'#. Kailun Liu'**. DaLi!. yun Sun'. Fan Mo'?2.

Yukai Wang'#. jie Hao'*. bagyang Hu!->*6

IInstitute of Zoology, Chinese Academy of Sciences
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[ Abstract] Objectives: In this study, we administered immunity-and-matrix-regulatory

cells (IMRCs) via tail vein (IV) and intracerebroventricular (ICV) injection to 3-month-old
5XFAD transgenic mice to assess the effects of IMRC transplantation on the behavior and
pathology of early-stage Alzheimer’s disease (AD).

Materials and Methods: Clinical-grade human embryonic stem cell (hESC)-derived
IMRCs were produced under good manufacturing practice (GMP) conditions. Three-month-
old 5xFAD mice were administered IMRCs via IV and ICV injection. After 3 months, the
mice were subjected to behavioral tests and electrophysiological analysis to evaluate their
cognitive function, memory ability, and synaptic plasticity. The effect of IMRCs on amyloid
beta (AP)-related pathology was detected by thioflavin-S staining and western blot.
Quantitative real-time PCR, ELISA, and immunostaining were used to confirm that IMRCs
inhibit neuroinflammation. RNA-seq analysis was performed to measure changes in gene
expression and perform a pathway analysis in response to IMRC treatment.

Results: IMRC administration via tail vein injection significantly ameliorated cognitive
deficits in early-stage AD (5XFAD) mice. However, no significant change was observed in
the characteristic pathology of AD in the ICV group. Plaque analysis revealed that IMRCs
did not influence either plaque deposition or BACE1 expression. In addition, IMRCs
inhibited inflammatory responses and reduced microglial activation in vivo.

Conclusions: We have shown that peripheral administration of IMRC can ameliorate
AD pathology and associated cognitive deficits.

[ Keywords] Immunity-and-matrix regulatory cells , Alzheimer , Clinical-grade human

embryonic stem cell , Amyloid beta
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An immunometabolic patch facilitates mesenchymal
stromal/stem cell therapy for myocardial infarction

through a macrophage-dependent mechanism

Weizhang Xiao!?. Wenjing Zhou?. Ming Chen!?. Liang Ding®>. Ziying Yang!3}. Lianbo
Shao!. Jingjing Li*. Weigian Chen’. Zhenya Shen'-?
I- Affiliated Hospital of Nantong University
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[ Abstract ] Mesenchymal stromal/stem cells (MSCs) have emerged as a promising

approach to treat myocardial infarction. However, poor retention of transplanted cells in
infarcted hearts significantly impedes their further clinical applications. Here, we showed that
the administration of an inhibitor of glycolysis, 2-deoxy-D-glucose (2-DG), blocked the
hyperinflammatory response within the ischemic myocardium and subsequently extended
effective retention of transplanted MSCs. Mechanistically, 2-DG blocked the
proinflammatory polarization of macrophages and suppressed the production of inflammatory
cytokines. Selective macrophage depletion abrogated this curative effect. Finally, to avoid
potential organ toxicity caused by systemic inhibition of glycolysis, we developed a novel
chitosan/gelatin-based 2-DG patch that directly adhered to the infarcted region and facilitated
MSC-mediated cardiac healing with undetectable side effects. This study pioneered the
application of an immunometabolic patch in MSC-based therapy and provided insights into

the therapeutic mechanism and advantages of this innovative biomaterial.

[ Keywords] Immunometabolism, Patch, Mesenchymal stromal/stem cells, Myocardial

infarction, Macrophages, Glycolysis
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Shh and Olig2 sequentially regulate oligodendrocyte
differentiation from hiPSCs through PPARYy-mediated
phospholipogenesis for the treatment of ischemic stroke

Jian Xu'. Zhao Jingxin!. Rui Wang?. Yidi Zhang'. Lan Shen’. Qian Xiao'. Yuan Xie'.
Yichu Nie!?. Wenbin Deng!+#
I'Sun Yat-Sen University
2 First People‘s Hospital of Foshan
3 Shenzhen Hospital of Southern Medical University
4 Department of Biochemistry and Molecular Medicine, University of California, Davis

[ Abstract] Demyelination is a major component of white matter injury, characterized by

myelin sheath loss and oligodendrocyte death, and results in memory loss and cognitive
impairment in ischemic stroke. Increasing evidence shows that oligodendrocyte progenitor
cells (OPCs) can be generated by the direct activation of defined transcription factors (TFs)
from human induced pluripotent stem cells (hiPSCs). Here, we developed a stable,
chemically defined protocol to generate OPCs as a cell therapy for ischemic stroke by
partially inhibiting sonic hedgehog (Shh) activity transiently and selectively with GANT61
during neural induction from hiPSCs and sequentially inducing the overexpression of the TF
Olig2. GANT61 treatment abolished motor neuron (MN) production by blocking Olig2
phosphorylation at Ser147 and thereby contributing to the MN-oligodendrocyte fate switch
during neural induction. The early NG2+ OPCs was rapidly generated through sequentially
collaborating with induced expression of Olig2 from neural progenitor cell -derived from
hiPSCs. Mechanistically, Olig2-OPCs increased gene expression of the PPARYy signaling
pathway-related gene expression, activated CEPTI1-mediated phospholipogenesis.
Functionally, inhibiting PPARY and knocking down CEPT1 further promoted the terminal
differentiation of Olig2-OPCs. Most importantly, when transplanted into a rat model of
transient middle cerebral artery occlusion (tMCAO) along with and myelin disruption, Olig2-
OPC:s efficiently promoted neurological functional recovery by inhibiting neuronal apoptosis,
promoting myelin reconstruction, and rescuing spatial memory decline during long-term
recovery. We showed that Shh inhibition and forced Olig2 overexpression sequentially
promoted the generation of human oligodendrocytes from hiPSCs, and that Olig2-OPC
transplantation might be an ideal alternative approach for ischemic stroke rehabilitation.

[ Keywords] Olig2; sonic hedgehog (Shh); Oligodendrocyte progenitor cells (OPCs);

Human induced pluripotent stem cells (hiPSCs); Ischemic stroke.
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CHDS safeguards early neuroectoderm differentiation in
human ESCs and protects from apoptosis during

neurogenesis

Song Ding. Xianchun Lan. Yajing Meng. Chenchao Yan. Mao Li

Wuhan University

[ Abstract ] The chromatin remodeler CHDS, which belongs to the ATP-dependent

chromatin remodelers CHD family, is one of the most high-risk mutated genes in autism
spectrum disorders. However, the role of CHDS in neural differentiation and the mechanism
of CHDS8 in autism remains unclear, despite there are a few studies based on the CHDS
haploinsufficient models. Here, we generate the CHD8 knockout human ESCs by
CRISPR/Cas9 technology and characterize the effect of loss-of-function of CHD8 on
pluripotency maintenance and lineage determination by utilizing efficient directed
differentiation protocols. The results show loss-of-function of CHDS8 does not affect human
ESCs maintenance although having slight effect on proliferation and cell cycle. Interestingly,
CHDS depletion results in defective neuroectoderm differentiation, along with severe cell
death in neural progenitor stage. Transcriptome analysis also indicates CHDS8 does not alter
the expression of pluripotent genes in ESC stage, but in neural progenitor cells depletion of
CHDS8 induces the abnormal expression of the apoptosis genes and suppresses
neuroectoderm-related genes. These results provide the evidence that CHDS plays an
essential role in the pluripotency exit and neuroectoderm differentiation as well as the

regulation of apoptosis during neurogenesis.

[Keywords] CHDS, neuroectoderm, human ESCs, cell apoptosis
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Hematopoietic Support and Immune Regulation Roles of

Microcarrier in Immune-mediated Bone Marrow Failure

Mei He, Hui Xu, Wenshan Zhang, Ming Yang, Chaoqun Wang, Yinghui Li, Yingdai Gao
Institute of Hematology & Blood Diseases Hospital, Chinese Academy of Medical Sciences
& Peking Union Medical

[ Abstract ] Aplastic anemia (AA) is a kind of bone marrow (BM) failure disease

characterized by pancytopenia with decreased platelets, white cells and erythrocytes, and
marrow hematopoietic failure.Severe thrombocytopenia may require platelet transfusion for
the management and prevention of bleeding. In most patients, this is due to an immune attack
by auto-reactive T cells against hematopoietic stem cells (HSCs). Therefore, AA is very
instructive and provides insights into the quantity and regenerative ability of normal HSCs
and autoimmune regulatory mechanism. In this study, we tested efficacy of microcarrier as a
new or alternative treatment in bone marrow cell samples from clinical patients and mouse
models of immune-mediated bone marrow failure. Our results demonstrated that the
proportion and absolute numbers of hematopoietic stem and progenitor cells were increased
when BM mononuclear cells derived from AA patients were cultured in vitro with
microcarrier. Further study found that intra-BM injection of microcarrier improved peripheral
platelet levels, ameliorated BM pancytopenia, and extended animal survival. Mechanistically,
we speculated that microcarrier effectively preserved megacaryocyte (MK)-biased HSCs,
which may give rise to immune MKs and stimulate expansion of functional regulatory T
cells to downregulate the inflammatory process, and promote traditional MKs to increase
platelet production. Taken together, these findings suggest that microcarrier play a role in
maintaining HSCs and modulating autoimmune disorder, and it could serve as a promising

complementary treatment of AA.

[ Keywords ] Microcarrier, Hematopoietic Stem Cells, Aplastic Anemia, Bone Marrow

Failure Disorders
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The therapeutic effect of stem cells from human exfoliated
deciduous teeth transplantation on a rat model of
respiratory fistula

Fang Wang!?. Jian Wu!?
I Second Department of Elderly Respiratory, Guangdong Provincial People's Hospital,
Guangdong Academy of Medical Sciences, Guangdong Provincial Geriatrics Institute,
Guangzhou, Guangdong, China.
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[ Abstract ] Background: This study explored the therapeutic effects of stem cells from

human exfoliated deciduous teeth (SHED) in respiratory fistula (RF) models in rats. Methods:
RF models have been established with SD rats using a 1.5mm surgical punch. The animals
were randomly divided into five groups: the normal group, the RF+ phosphate-buffered
saline (PBS) locally group, the RF+ PBS intravenously group, the RF+SHED locally group,
and the RF+SHED intravenously group. At two weeks, non-invasive testing was measured to
evaluate lung function. Some rats were sacrificed one week after transplantation, the fistula
repair was observed using the stereomicroscope, lung inflammation and histopathology was
evaluated using HE, and immunofluorescence was performed to evaluate the survival of the
transplanted SHED. At the end of the experiment, immunohistochemistry and western blot
were used to assess the expression levels of the Toll-like receptor 4 (TLR4) and the
Nucleotide-binding Oligomerization Domain-like Receptor Family Pyrin Domain Containing
3 (NLRP3) signaling pathways. Results: The fistula repair was better, and lung inflammation
was obviously reduced in the RF+SHED group. No significant difference in pulmonary
function was observed after transplantation. Our findings also showed that SHED was
detected near the fistula and in the lungs in the RF+SHED group, and the majority of the
intravenously injected SHED accumulated in the lungs after one week. In addition, TLR4 and
NLRP3 expression were lower in the treatment group and SHED transplantation reduced RF-
induced TLR4 and NLRP3 signaling pathways reactivity. Conclusion: The use of SHED to
treat respiratory fistula has shown significant restorations in rat models. These findings
provide additional evidence that SHED may be used in the cellular treatment of respiratory
fistula.

[Keywords] stem cells from human exfoliated deciduous teeth; respiratory fistula; cell

therapy; TLR4; NLRP3
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AUHNLEIEAFF Immune and hematopoietic mechanism of

acute graft-versus-host disease mice reconstructed by 3D
biomimetic microcarrier

Hui Xu. Mei He. Ming Yang. Yinghui Li. Chaoqun Wang. Hexiao Zhang. Yiran
Zhang. Yingdai Gao
Institute of Hematology & Blood Diseases Hospital, Chinese Academy of Medical Sciences
(CAMS) & Peking Union Medical College (PUMC)

[ Abstract] Background: Acute graft-versus-host disease (GVHD) , namely one disease

caused by donor-derived CD4" T cells recognizing recipient cells as foreign antigen and then
attacking them, is a detrimental by-product of allogeneic hematopoietic stem cell
transplantation (HSCT). Both implementation of pre-HSCT conditioning regiments and
occurrence of aGVHD disrupt the microenvironment of thymus except for gastrointestinal
tract, skin, and liver, resulting in damaged thymopoiesis and decreased thymic export. There
are two pathways for immunology reconstruction in recipient: one is expansion of donor-
derived mature T cells in peripheral circulation, and the second is proliferation of donor stem
cell-derived T cells in thymus. Damaged thymus make donor stem cell-derived T cells cannot
fully be tolerized in recipient thymus and then auto-reactive CD4" T cells escape into the

circulation, increasing the risk of infection , aggravating the level of aGVHD and transfering

into chronic GVHD. Additionally, donor stem cell-derived common lypholoid progenitor
(CLP) was lower in recipient peripheral circulation and bone marrow, causing defects in
producing mature B cells.

Although having been extensively tested, a recognized, optimal standard strategy to
prevent or treat aGVHD is still in exploration, due to high risk of infection and short survival.
Unlike any of previous strategies, such as complete or partial T cell deletion, induction of
donor T cell, or administration of anti-T cell antibodies, the novel material, microcarrier, may
provide new insights into the approach to solve the major obstacle of HSCT--aGVHD.

Methods: In this study, to confirm the expansion potential of microcarrier, CD34" cells
sorted from human umbilical cord blood (UCB) by magnetic activated cell sorting (MACS)
were cultured ex vivo for 7 days and then cultured cells were sorted for RNA-seq analysis. To
research the relationships between hematopoietic reconstruction promoted by microcarrier
and immune reconstruction post transplanting in aGVHD, an aGVHD model with haplo-
MHC-matched murine bone marrow transplantation was built after microcarrier
(25uL/mouse, 25mg/mL) or equivalent solvent PBS being administrated via intramedullary
injection.

Results: Ex vivo culture experiment showed that Microcarrier could expand CD34*
cells sorted from human UCB and primarily expand immune progenitors and downstream

mature immune cells , among which CD4" plasmacyloid DCs were significantly expanded

through the analytic result of RNA-seq. In terms of survival, the group of aGVHD with
microcarrier could outlive the group of aGVHD with PBS by nearly two weeks. From the
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aspect of typical symptoms of aGVHD, aGVHD-micro group was significantly relieved
compared to aGVHD-PBS group. In the following step, the frequencies and absolute numbers
of each blood cell lineage in peripheral and bone marrow will be regularly monitored through
flow cytometry to identify in which compartment microcarrier plays a role.

[ Keywords] Graft-versus-host disease; Mouse model; RNA-Seq; 3D biomimetic material;
Immune cells; Hematopoietic stem and progenitor cells; Flow cytometry
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IFI16 promotes human embryonic stem cell trilineage

specification through interaction with pS3

Qian He'. Zubiao Wu'. Wei Yang!. Doukou Jiang'. Chaofeng Hu?. Xiaofei Yang'.
Ning Li!. Furong Li!

I-Shenzhen People's Hospital
TP

[ Abstract ] Transcriptional regulation plays an essential role in the self-renewal and

differentiation of human embryonic stem cells (hESCs). However, how external signals
disrupt the self-renewal regulatory network and further drive hESC differentiation remains
largely unknown. Here, we found the immune regulative protein, gamma-interferon-inducible
protein 16 (IFI16) was involved in the regulation of both self-renewal and differentiation
gene expression during hESC trilineage specification through interaction with p53. IFI16
expression levels were upregulated through JNK activation. IFI16 knockdown delayed the
downregulation of self-renewal gene expression and suppressed the upregulation of
differentiation gene expression, while IFI16 overexpression accelerated trilineage
specification. Furthermore, IFI16 stabilized p53-binding in the genome through IFI16-p53
interaction and differentially regulated self-renewal and differentiation gene expression.
Together, our results suggest a particular role of IFI16 in differential gene expression
regulation during trilineage specification of hESCs in a manner that is dependent on the

genome-wide profile of p53-binding directed by IFI16-p53 interaction.

[Keywords] IFI16, p53, trilineage specification, human embryonic stem cells
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Base Editing Mediated Generation of Point Mutations

Into Human Pluripotent Stem Cells for Modeling Disease

Fujian Wu!. Tao Qi?>. Yuquan Xie. siqi Gao’>. Miaomiao Li>. Jun Pu’. Feng Lan*.
Yongming Wang 2
I Translational Medicine Collaborative Innovation Center, The Second Clinical Medical
College (Shenzhen People’s Hospital), Jinan University, 518020 Shenzhen, China.
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[ Abstract] Human pluripotent stem cells (hPSCs) are a powerful platform for disease

modeling and drug discovery. However, the introduction of known pathogenic mutations into
hPSCs is a time-consuming and labor-intensive process. Base editing is a newly developed
technology that enables facile introduction of point mutations into specific loci within the
genome of living cells. Here, we design an all-in-one episomal vector that expresses a single
guide RNA (sgRNA) with an adenine base editor (ABE) or a cytosine base editor (CBE).
Both ABE and CBE can efficiently introduce mutations into cells, A-to-G and C-to-T,
respectively. We introduce disease-specific mutations of long QT syndrome into hPSCs to
model LQTI, LQT2, and LQT3. Electrophysiological analysis of hPSC-derived
cardiomyocytes (hPSC-CMs) using multi-electrode arrays (MEAs) reveals that edited hPSC-
CMs display significant increases in duration of the action potential. Finally, we introduce the
novel Brugada syndrome-associated mutation into hPSCs, demonstrating that this mutation
can cause abnormal electrophysiology. Our study demonstrates that episomal encoded base

editors (epi-BEs) can efficiently generate mutation-specific disease hPSC models.

[ Keywords] Brugada syndrome; IPS; base editing; disease modeling; episomal vector;

human pluripotent stem cell; long QT syndrome
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i, REEEFASEARZENNRE (AL BsEK ) . MARZEER
SEAEE AT DNA AR (micronucle)RIIEZS , MTTELE cGAS-Sting ERARIE
SEMESMEMIERE. H1I3 HGPS B/NEAREY ( Zmpste24-/- ) FIANAT4RIEAY
MREEN , RENATHAEEEESNMARESREENEE XMz
FEBRTEZEX. Bt , RIOARES 7 XABRTWEEENSTHaE=ERE
KIEmPRIERNBIN T .

[X#giR] THiERE  HERBE  XARER , BER
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(2] ZIRINBERRISIERIR (pelvic floor dysfunction, PFD) RN A TERERRE
W% BIAEIMERRRE (stress urinary incontinence, SUI). ZRIEIERSAREFNIEINEERRS
Z& RFREA =L 20%~40%, MZEB. FK. BE2ERRNEMW , 30 5L LN
R IEINAEEB M RERIN A EZREIL 40% ~ 50%, THENREETEZBATEER
B, MZRRIDEEES M EFE— R SRARINARGEREX. WNRIaT2EIIRGTE
RREENEEDNAEGYIST. BRRESTHIFEANSTSE , AMXET5ERET
MRAAEE, BiC LEEEENNaT HER N aRARNAESIIEE. T8k,
AT ES R ARG IEXR REZENGT R AEEIEMARE , mBXIEARR
WFNEERIYI L AEIESE 7 RS PRI ZEE AR EE(EA. A, &
(AT HRAS |, ETFHEES WRIINAAE B LR EANFS BN RESN
TheE. ERAIAEHATASS IR 7 AT INUAE B ST ISR ETIRE,
WA S FESIEF AEEERN ATARINA | BEEZRGZENNRFHNE
BRI BVLE e ERRINEEESNG A, RIMNNLRERER , £FE
NERENRGE  WRANSZEIEEREF B~ XEAHENER , MELL 10
REYINBARRYEST AT LAEBINRZ A AYME SRR AR 4., MEINDIRE
SR LAEUR =E HRRIEFIIHERRNEREERNFRIL. Bt , SiEHIA
TR MR BB HIE BRI AT ZRARIBE X RHRIAT 8E,

[XEgiR] shx , BAAT4ERE |, 20, PRRES
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Human platelet lysate (hPL) alters the lineage
commitment and paracrine functions of human
mesenchymal stem cells via mitochondrial metabolism

Ping Du. Xuelian Tao. Kun Liu. Jiao Lin. Yue Shi. Javad Harati. Haobo Pan. Peng-
Yuan Wang
Shenzhen Institute of Advanced Technology

[ Abstract ] Emerging evidence indicates that cellular bioenergetics is critical in

determining stem cell self-renewal and differentiation. Human platelet lysate (hPL) has
showed the capability to improve mesenchymal stem cell (MSC) self-renewal and
differentiation. However, the detailed modulating effect of hPL on MSCs energy metabolism
remain unexplored. This study investigated the effect of different concentrations of hPL on
human MSCs. The results showed that the cell size and cell spreading area were decreased,
but the cell proliferation and osteogenesis of MSCs were improved in hPL compared to the
fetal bovine serum (FBS) control. 5% hPL exhibited a better matrix mineralization effect than
10% FBS on MSCs from different origins. RNA sequencing results revealed widespread
transcriptome differences between hPL and FBS- cultured MSCs (hPL-MSCs and FBS-
MSCs) where the different expressed genes (DEGs) were enriched mainly in metabolic and
PI3K-Akt signaling pathway. The most important finding was that the PI3K-Akt/HIF1A-
mediated metabolic state dominated the physiological property and lineage commitment of
MSCs in hPL. In response to the down regulated HIF1A (hypoxia inducible factor 1 alpha) of
hPL-MSCs, energy metabolism switched from glycolysis towards mitochondrial oxidative
phosphorylation (Oxphos) featured by an elongated mitochondrial network and reduced
mitochondrial membrane potential. In hPL, MSCs tend to differentiate towards the aerobic
metabolism-demanded osteocytes and adipocytes rather than the anaerobic-chondrocytes and
the immunomodulatory and angiogenic capacity of MSCs were impaired. This study unveils
the modulating mechanism of hPL on MSC lineage specification and paracrine function,
which could give instructions for both MSC and hPL-based application in regenerative
medicine.

[ Keywords ] human platelet lysate, mesenchymal stem cell, lineage commitment,

mitochondrial metabolism, paracrine functions
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(2] HE BRI EEIGE™IRRIMERaT S, RIEEZEETC 18 F8E , £
EH A& RHIEEET 380 5l , FETHOAZR 230 B, RREITRESTEERTF
B KBEAHEHE—. BRIOZ BT MR aENBEINaTrhiE X5
B ERNSZFERTIRRX, MHLETR 2015 FLLKEHRHART S | 1Z75A
BRRAEREET" , RNEBENTRE. T, BEIEGaTr A EAIEZEZIRR
AEIRRESH—AUE R, XMDEFEZRGMANGESY. EEEY. BEAAEZ.
AMEREF. RREFRAFHERRBTMEUTERT. SR, MHETER.
R/AMUBARIAFRIAL, FRIERERTSTIR. BAINTHENIETAR 3D 1T
NEREERRT, SHRESRERSHERNS | SIEERMEDI R ERR
RARSEMIMEERX , FIERT MR ARRIAINMERR, B

1) 25T HFTA T AT SLI R AR TENRS ERYERAL 3D FTENR ST IRES | LS
FRARB/ A EHE L HSORRRIRSIRENL | BT TR =R RIMERE, FEids
MNMARFTEN R | A2 T SRR IE- R BB FARE | ERIMEERIBRA
T fREXIEARIERIRODTAE |
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JIHEEETARNENFR |
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R BESKSEAREIRITA  IRH T M EFRI_ - CEREILE , BEIT
B T B IEREAME | AT ARG AT S EFIE.
(KRl 40 3D FJED ; MECIEEEL | IE- e BE(FR | LRR-EREL ;B
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Explore the Role of the Antioxidant Medium in Improving
the Efficiency of hPGCLCs Induction

Gege Yuan. Jiachen Wang. Mengqi Chen. Pinmou Zhu. Hao Zhang. Jun Zhang*. Yan
Yuan*. Jiahao Sha*

State Key Laboratory of Reproductive Medicine, Department of Histology and Embryology,
Nanjing Medical University, China

[Abstract] The primordial germ cells (PGCs) are the founding population of the germ-cell

lineage which eventually differentiate into either oocytes or spermatozoa depending on the
sex of the individuals and it has a relatively high level of pluripotency.

In recent years, there have been several methods successfully adopted in inducing
human primordial germ cell-like cells (WlPGCLCs) in vitro. With consistent cytokines’ usage,
though, the induction efficiency varies among different basic media including GK15 and
arB27.

We now find a new induction system using DF12 as basic medium, with B27 and N2 as
supplements, consistent with four cytokines: BMP4, SCF, EGF and LIF. PGCLC induced is
close to PGC from 7W embryo at the transcriptome level. N2B27 makes a much higher speed
and efficiency of induction if compared with traditional GK15. Through RNA-seq, we found
that the advantage comes from how cells deal with hypoxic stress and apoptosis. N2B27
medium made cells a weaker generation of reactive oxygen species (ROS) and a higher
mitochondrial activity to better deal with hypoxic stress. Furthermore, by analyzing the
composition of GK15 and N2B27, we found that antioxidants, which is much richer in
N2B27, may play a role through the induction process. The optimal concentration addition of
N-acetyl-L-cysteine (NAC), a common antioxidants, leads to some extent the increase of
PGCLC induction efficiency in GKI5 observed by FACS and IF after a gradient
concentration experiment.

In conclusion, the N2B27 induction system we pioneered brings obvious advantages to
hPGCLC induction, in which antioxidants have a positive effect.

[Keywords] hPGCLC, GK15, N2B27. N-acetyl-L-cysteine (NAC)
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The functional heterogeneity of adult hippocampal
neurogenesis along the dorsal-ventral axis

Mingming Tang. Xuejie Xing. Qi Wang. Baoyang Hu
State Key laboratory of Stem Cell and Reproductive Biology, Institute of Zoology, Chinese
Academy of Sciences, Beijing 100101, China

[ Abstract] In the mammalian hippocampus, there are still a large number of neural stem

cells during adulthood, and new neurons continuously arise from stem cell through the
processes of proliferation, differentiation, development and integration, known as adult
hippocampal neurogenesis (AHN). These adult-generated neurons have higher sensitivity and
plasticity, and may play a key role in learning and memory, anxiety and stress regulation, and
social behavior. Adult neurogenesis has been proven to be impaired in hippocampus of
patients with mood disorders and neurodegenerative diseases. AHN is an interesting target to
better understand dysregulation of mood and memory, and might be a converging mechanism
for behavioral dysfunction. However, evidence supporting a role for AHN in neurological
and psychiatric disorders has remained sparse and inconclusive. It is far from clear how
modulating adult neurogenesis affects neuropathology. There are controversial results in the
data from experimental animals targeting AHN. We hypothesize that the controversy may be
due to the lack of specificity in regulation techniques. The complexity and heterogeneity of
AHN have been ignored. In the present study, we explore the functional heterogeneity of
adult hippocampal neurogenesis along the dorsal-ventral axis. By adjusting the dorsal and
ventral AHN separately, we show that the dorsal AHN is involved in the learning and
memory of spatial and object cues, and the ventral AHN is involved in regulating innate
anxiety and avoidance behavior. Social behavior and social memory require the participation
of both. Selective ablation of dorsal AHN causes a decrease in learning speed of spatial cues,
decline in recognition of new objects, impaired memory retention, and reversal learning
ability. Ablation of ventral AHN show a significant reduction in innate anxiety and avoidance
behavior in elevated plus maze and open field, also a shorter latency of feeding in novel
environment. Regardless of ablation of dorsal or ventral AHN, it causes the impairment of
social novelty memory. These evidences suggest that AHN is indeed directly involved in
behavioral functions such as cognition, emotion, and social interaction. We conclude from
these data that AHN is necessary for the survival of individuals and the maintenance of the
population. It also challenges the previous perception that the lack of neural stem cells in
adult individuals does not affect behavior and survival. Moreover, the function of AHN is
separated along the dorsal-ventral axis. Such functional heterogeneity should be considered
when targeting AHN in treatment of neurological diseases.

[Keywords] Adult hippocampal neurogenesis , Mood disorders , Cognitive impairment ,

Neuroinflammation , Neural stem cell
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Repeated peripheral LPS challenges induce prolonged
neuroinflammation through astrocytic-microglial
complement C3a cascade

Haiping Yu. Baoyang Hu

Institute of zoology, chinese academy of sciences

[ Abstract ] Background: Neuroinflammation in neurodegenerative diseases is usually

chronic and unresolved, but how this type of neuroinflammation is established remains
unclear. Recently, it has been shown that the activation of complement C3a-C3aR drives
local inflammatory tissues priming and causes prolonged arthritis. Meanwhile, the expression
of C3 and C3aR are increased in neurodegenerative diseases such as AD, PD and ALS.
However, whether complement C3a-C3aR activation contributes to the prolonged
neuroinflammation is unknown.

Methods: Lipopolysaccharide (LPS) was administrated to mice once or twice to induce
neuroinflammation. Neuroinflammation is assessed by examining the expression of pro-
inflammatory cytokines in brain tissue. Cellular localization of C3 and C3aR was inspected
by immunofluorescence staining. To block C3a-C3aR interaction, C3aR antagonist was
injected intraperitoneally. Effects of C3 and C3aR agonist were also essayed in vitro using
BV2 microglia cell line.

Results: Upon LPS administration, intense neuroinflammation was induced within 3
hours, but gradually faded 24 hours later. With an interval of 7 days between two challenges,
LPS induced reduced but prolonged neuroinflammation accompanying increased C3
expression. The increased C3 was mostly derived from astrocytes, while C3aR was expressed
on microglia. Then, the complement C3a receptor antagonist SB290157 was injected
intraperitoneally into mice that were repeatedly challenged with LPS and we found that
prolonged neuroinflammation was abolished. In vitro, complement C3 or C3aR agonist
enhanced NLRP3 inflammasomes activation in LPS-treated microglia.

Conclusion: Our results indicate that compared with a single LPS, two LPS performed at
7-day intervals can induce reduced but prolonged neuroinflammation. Blocking C3a
receptors blocks this prolongation. We provide a new perspective on the role of the
complement system in the prolongation of neuroinflammation.

[Keywords] neuroinflammation, C3, C3aR, astrocytes and microglia.
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CONSTRUCTION OF PANCREATIC ISLET-LIVER
MULTI-ORGANOID-ON-CHIP SYSTEM FROM
HIPSCS

Tingting Tao'?. Pengwei Deng'?. Yaqing Wang!. Xu Zhang'. Yaqiong Guo!. Wenwen
Chen'?. Jianhua Qin"?
!Dalian Institute of Chemical Physics, Chinese Academy of Sciences
2 University of Chinese Academy of Sciences, CHINA

[ Abstract] The cross-talk between pancreatic islet and liver plays an important role in

glucose regulation. The dysfunction of the interplay between islet and liver will result in
metabolic disease, such as type 2 diabetes mellitus (T2DM). Multi-organ-on-chip systems
provide more in vivo-like models to emulate human biology, which enables detailed study of
the interplay between two or more organs. Recently, organoids derived from human induced-
pluripotent stem cells (hiPSCs) became a robust platform for disease molding and drug
testing. Here, we propose a new hiPSC-derived multi-organoid-on-chip (MOC) system that
allows to recapitulate the interplay between islet and liver in glucose regulation. The
established robust islet and liver MOC system provides a promising platform for glucose
metabolism,T2DM study and drug screening.

KEYWORDS: Islet, Liver, Multi-organoid-on-chip, HiPSCs

INTRODUCTION

In vivo, glucose regulation accomplished by complex and dynamic organs’ cross-talk,
such as liver and pancreatic islet. However, the in vitro models to study the cross-talk
between human organs for disease pathophysiology and therapeutic drug evaluation is
lacking. Multi-organ-on-chip systems are recognized as promising approach to co-culture
various organs or organoids for studying the organ cross-talk in normal and disease status.
[1].0rganoids generated via self-organizing of pluripotent stem cells (PSCs) in vitro presents
a new class of three-dimensional tissues, which can reflect the organ-specific structures and
functions of their native counterparts [2]. Organoids-on-chip system combines the advantages
of microengineering technique and stem cell-derived organoids, representing a novel
approach for modeling the interplay between liver and islet. Here, we proposed a new
strategy for co-culture of the pancreatic islet and liver organoids derived from hiPSCs using a
MOC system to recapitulating their interplay in glucose regulation.

RESULTS AND DISCUSSION

In this work, we present a new strategy for co-culture of liver and islet in a MOC system
that enables long-term culture of organoids with favourable cell viability. We assess the
insulin and albumin (ALB) secretions in islet and liver organoids, the results demonstrated
that, compared to organoids in mono-culture condition, the organoids in co-culture system
secreted more insulin and ALB, indicating the co-culture condition could enhance the
function of islet and liver organoids. Besides, the expressions of organ-specific proteins in
islet and liver organoids were increased in co-culture system, confirming the effects of organs’
interactions on tissue maturity. Overall, all above results indicated that the co-culture system
facilitated the maturation and secretion function of liver and pancreatic islet organoids in the
pro-longed culture period.

CONCLUSION

109



O @(‘S"’? <o tHXEpuBEG

AL 2

In summary, we recapitulated the cross-talk between liver and islet in vitro using the
microfluidic technology combined with hiPSCs derived organoids. The biomimetic multi-
organoid chip system displayed the organ-specific structures and functions of liver and islet,
which holds the potential for normal regulation of glucose levels. In addition, the islet and
liver MOC system provide a promising platform for disease studies and drug testing.
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[ Abstract] The mammalian male germ cell development is initiated from specified PGCs

to sperms after stepwise cell-fate transitions; however, the full-term developmental profile of
male germ cells has not been defined. Here, by interrogating the high-precision transcriptome
atlas of 11,598 individual cells covering 28 critical time-points throughout mouse germline
development, we established an unbiased male germ cell developmental landscape, which
demonstrated that cell-fate transition from mitotic to post-mitotic PGCs was driven by whole
transcriptome-scale reconfiguration and a newly defined transitional cell cycle progression.
Importantly, the Notch signaling pathway was validated to be essential for initiating mitotic
arrest and the maintenance of male germ cells’ identities. Furthermore, we also proved that
ablation of a previously reported male subfertility associated gene HELQ could induce
aberrant progression of transitional PGCs and developmental arrest of post-mitotic PGC stage
as well as abnormal transcriptome reprogramming, further indicating the importance of cell
cycle regulation for proper cell-fate transition in late-stage PGCs. Finally, systematic human-
mouse comparison of germ cell development revealed a core set of potential regulators whose
deficiency contributed to human male infertility via mitotic arrest regulation. Collectively,
our study provides an accurate and comprehensive transcriptome atlas of the male germline
cycle and allows for an in-depth understanding of the cell-fate transition and determination

underlying male germ cell development.

[Keywords] Male germ cell developmental landscape ; Cell-fate transition ; Mitotic to

mitotic arrest PGC transition ; Notch signaling pathway ; Helq ; Human-mouse comparison

dataset
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AKT3 de novo mutation in hemimegalencephaly induces

cooperative disorders of the adjacent nonmutant cells

Xuejie Xing. Baoyang Hu

Institute of Zoology, Chinese Academy of Sciences,

[ Abstract ] De novo mutation in brain cells of hemimegalencephaly accounts for the

abnormal expansion of cerebral hemisphere and cortical dysplasia. Yet how very few mutant
cells cause significant hemisphere enlargement remains unclear. AK73 mutated hESCs were
used to form organoids and simulate the mosaic in HME patients. Mutation itself
significantly promoted the cell proliferation of NPCs and increased the size of organoids.
Mosaic AKT3 model induces a similar alteration in both the mutant and nonmutant cells,
thereby accumulated a large number of neurons that were abnormal in structure and function.
In between normal and mutant cells, there are increased number of shortened cilia
accompanying excessive N-cadherin accumulation. These changes trapped the cells within
the lumen side in VZ. Thus, targeting N-cadherin or ciliogenesis may be beneficial to the
deteriorating cortical dysplasia, which promises a valuable intervention for such somatic

mutation diseases.

[Keywords] AKT3 , hemimegaloencephaly, cerebral organoids, N-cadherin, primary cilia
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Efficient production and image-based evaluation of retinal
pigment epithelial sheets from human pluripotent
stem cells

Ke Ye!?. Xiaojing Song'. Yuan Wang'. Fumitaka Osakada®>. Xiufeng Zhong!
I- Zhongshan Ophthalmic Center, Sun Yat-sen University
2 Laboratory of Cellular Pharmacology, Graduate School of Pharmaceutical Sciences,
Nagoya University, Nagoya 464-8601, Japan

[ Abstract ] Purpose Transplantation of human pluripotent stem cells (hPSCs) derived

retinal pigment epithelial (RPE) sheets is a promising therapy for retinal degenerative
diseases such as AMD and RP. However, this regenerative therapy faces challenges of the
large-scale production and quality control of RPE sheets. This study aimed to develop a
highly efficient and reproducible differentiation protocol by using small molecules to produce
RPE cells with hPSCs in a large scale, and construct RPE sheets for cell transplantation of
retinal diseases. In addition, image-based quality evaluation was also developed to predict the
function of RPE sheets, facilitating the RPE transplantation.

Methods and results We developed an optimized dual-Smad inhibition combining with
other 4 small molecules (RPE6iN protocol) to induce hPSCs into RPE cells in high efficiency.
After 12 days of inducing, hPSCs differentiated into RPE progenitors, which were double-
positive for MITF/PAX6. We found that the treatment of nicotinamide further up-regulated
the efficiency of RPE cells production because nicotinamide induced cell apoptosis in non-
RPE cells. The polygonal morphology of pigmented cells was identified at day 35, which is
the typical morphological feature of RPE cells. Cell purity was accessed before and after cell
passage by immunostaining. Over 99% of cells were identified as RPE cells after cell passage.
At least 5 different hPSC lines were proved to generate RPE cells in high efficiency by this
protocol. After seeding into transwell, RPE cells became polarized mature epithelia with
heavy pigmentation, and expressed mature RPE markers four weeks after culture. These RPE
sheets also had the potential of phagocytosis of POS and barrier function.

To develop a functional prediction for RPE sheets, F-actin labeled images of RPE sheets
were used to construct a machine learning model. The machine learning prediction model
was able to eliminate the RPE sheets with poor barrier function (accuracy: 99%; sensitivity:
99%; specificity: 100%). When we adapted the prediction model to recognize the
morphological features from phase contract images of RPE sheets, the performance of this
model was practically effective (accuracy: 88%; sensitivity: 88%; specificity: 88%).

Conclusion Here we developed a novel protocol RPE6IN to efficiently induce
differentiation of hPSCs into RPE cells, enabling the preparation of high-purity RPE cells
and mature RPE sheets without specific manual selection. We also constructed a non-
invasive, machine learning-based TER prediction model to discriminate RPE sheets with bad
barrier function. These achievements would significantly promote the basic and translational
studies of hPSCs-derived RPE cells.

[ Keywords ] Cell therapy; Pluripotent stem cell; Retinal pigment epithelium; RPE
replacement therapy; Tissue engineering; Machine learning
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[HE] B : IMNEREEPRHERFHIMNESSD |, RS TaEEESRIERTH

SRR, AT ARIMREALSRRERELTZEEEHITO FIRE  ABANELRS
MEREET A RERNERE. VSX2 BREMMEABNXREREF. AARE
MR VSX2 REBRIGIRE ( VSX2-eGFP ) ABES T4 ( hiPSCs ) |, SRENAIK
JEREEE | SISIENAMKMBELSHE | MEmEEE RERERE.

73i% : #RIE CRISPR/Cas9 AR JRIBFIZE VSX2-eGFP hiPSC R , FHH T LT,
BE A EIRIES I AHT hiPSCs BB S0 UIRE=HMMIESEEEE (ROs ) . BILE
B RRMEENERR VSX2-eGFP EMIMIR D I FEHTRIEESRIE. RERL R
HRE IR RFI RNA-seq 1Y VSX2-eGFP+ Mg apizit AR ERA.

£55R 1 VSX2-eGFP hiPSCs 44 7= ABNSIE , FoWUIRET ROs , BIEFTBIM
PSR T AE 2 ERR4AME ( RPEs ) . VSX2-eGFP #5ll T VSX2 FE/RRIRIAIE
o, RFEATEHRERMER (NR ) |, TIAFRIATE RPEs, EDWERE , VSX2-eGFP Efi
FMEERIRAEAE (RPCs ) |, MEEAERI T URAERE ( BCs ) . RNA-seq DHrRBE | b
EEFNERMEN , BYEE—RIEREFREERNFRIL , VSX2-eGFP+ iERI45
IZLIL T M RPCs [A BCs 95638, &fa , FlIF RNA-seq DITER |, HA1KE TR
RPCs FOREHA BCs BTERIREINRCY.

L5180 © RRIDFEEEY VSX2-eGFP hiPSC R , HHOWIREIRE ROs ; sIASEENEI A
MERAYABHIE | 1878 7 VSX2-eGFP+ i dRIEsEEr ;| 37 7 VSX2-eGFP+ 4iEHIzh
SEEREFUERE | FHHEN T UMRAREENREINCY . AAMEL B RER.
MR RT 2SR REE 7 B,

[<H#iA] CRISPR/Cas9 ; VSX2 ; SEIREMIBEA ; hiPSC ; MMPRZEEEE ;| ALK
EARE ; AiEdis ; BR4A
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Comparison of antiobesity effects of adipose-derived
stromal/stem cells from different sources in a natural

aging model

Yu Zhu'??. Tao Wang!>3. Shuangli He"*3. Shiming Pu'3. Hongxia Zhao'2-.
Zuping Zhou>3. Qiong Wu!->3
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2rEaRTalb EALAMBERELERT
S EIREKFAMEFHT TS

[ Abstract] Purpose: Our previous study found that white adipose stem cells (W-ASCs)

derived from abdominal and femoral sulcus white adipose stem cells (ASCs) have antiaging
and age-related obesity effects. Whether interscapular brown adipose stem cells (B-ASCs)
have the same effect has not been reported. The study objective was to compare the effects of
ASCs from different tissues on aging and aging-related obesity.

Patients and methods: C57BL/6J mice were transplanted with either B-ASCs or W-
ASCs at 2 months of age. Changes in body weight, biochemistry, cytokines, hormone
secretion, cell senescence, lipid metabolism, and ASC function in were assessed at 22 months
of age.

Results: W-ASCs were superior to B-ASCs as aging and age-related obesity indicators,
based on change in body weight, organ weight, antioxidant and anti-inflammatory activity,
lipid metabolism, and liver and kidney function.

Conclusion: Difference in the tissue source was reflected by the heterogeneity of
antiaging and age-related obesity effects of transplanted ASCs. Based on the study results, we

recommend W-ASCs over B-ASCs in aging and age-related obesity applications.

[Keywords] adipose-derived stromal/stem cells; different tissue sources; obesity; aging
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[#Z] B9 AZseTHIEERNUMIRE 2= LEZ(RPE)AIRA AEEHMIMIEIERTIT
MR RRaTT IR TCIRAMESRIR. AT . RPE MBERBEIUIFMRIAIS TBE
MEMMIE T RE |, ARE LRERERCRINEG | SERIaTAY. AHREED
ETRUMMEEER LKA AR EEDERE | 5 RPE BRI RIEBEM .

J3iE: KRR EEE M MNIRZEREE £ 77153k18 hiPSC-RPE 4BfE(iRPE) , &
HEF TR ERAVFIR (hAM ) XZR E, EIBYARAN transwell FIFXIERIE A iRPE, K
FREIERNEMER. FERRENENEREIRIESRG iRPE AR SISIE; AR
FEF RNA-Seq £ RPE Fr R K EARICRIRIA; B H TE IR 2 W THEENE.

ZR: AEBMENBREUER , FIRXZE L7 IRPE i ( hAM-iRPE ) 4Hi82
HEPIZZA/NIAK | B8R, B TFEEIARA transwell $575AY iRPE , FEFIRSZZE
F/Y iRPE M8 R BRREEWRIRFZAREEN AR R/>.  hAM-iRPE RIAREARICH
CRALBP, ZO-1, Bestl, EZRIN, ATPase; BB WHIFIEINEE, RNA-seq DR |
hAM-iRPE [B]FRAEHEXIFEHE TE , #2725 haM BB HDH iRPE _F AR
(epithelial mesenchymal transition, EMT),

RE  AEFERR AR SA RPE NEEER | {8 iRPE &K, FHRIFHAENTN
86, FTER1EHY hAM-RPE E R AHIMIREHRHIARENRT IR T BMENED .
FEIZAYFTEY hAM-RPE IEFRR G A A TR AR iR A 25D Thist,

[X5EiA] NMREER RN, FIRSE; AR TETART A OMNEXR
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Different roles of polydopamine coating in controlling cell
behaviors of MSCs and iPSCs

Javad Harati'**. Xuelian Tao!. Kun Liu'. Zhen Zhang'. Ping Du'. Haobo Pan!.
Wang Peng-Yuan!

I Shenzhen Key Laboratory of Biomimetic Materials and Cellular Immunomodulation,
Shenzhen Institute of Advanced Technology, Chinese Academy of Sciences, Shenzhen,
Guangdong, China
2 National Cell Bank of Iran, Pasteur Institute of Iran, Tehran, Iran
3 University of Chinese Academy of Sciences, Beijing, 100864, China

[ Abstract] Our previous studies demonstrated that the artificial matrix, binary colloidal

crystals (BCCs), had significant impacts on cell morphology and lineage specification of
stem cells. Herein, we further modified BCC with polydopamine (PDA), a cell-adhesive
polymer, and studied the combined effect of BCC and PDA on the human adipose-derived
stem cells (hASCs) and induced pluripotent stem cells (hiPSCs). The BCCs substrate was
fabricated from the self-assembly of two colloidal suspensions (Si: Sum and PS: 0.4um).
Several controls, including PDMS-embedded BCCs (BCCP), BCC structure replicates using
polystyrene (BCCR), and PDMS imprinting of iPSCs, were prepared for the combined
comparison. Assessments were carried out in the conditions of with PDA vs without PDA
coating for chondrogenic differentiation of hASCs; and low vs high concentration of PDA for
iPSCs culture. The substrates were additionally treated with gelatin and gelatin-Matrigel for
hASCs and iPSCs cultures, respectively. Chondrogenic induction was done for 21 days and
then our observation indicates that, while PDA coating prevents cell aggregation on all the
studied substrates, it never appeared on the BCCs based substrates without coating;
Consequently, BCCs and TCP with PDA coating had the highest amount of
glycosaminoglycan (GAG) formation. On the other hand, the substrates with a higher amount
of PDA induced iPSCs to form dome-like morphology while it arose with a lower
concentration of PDA on the BCCs substrate. We believe that these two opposite results of
cell collective behavior are linked to the differences in needs of two different types of stem
cells (multipotent vs pluripotent). Extracellular matrix (ECM) bioactivity including motility
seems to be a critical factor for iPSCs spreading that is hampered by a high concentration of
PDA immobilization and BCCs; Our study shed the light on the importance of the
substrates&#39; physico-chemical features in the cells&#39; collective behavior of two
different types of stem cells which can further translate to various applications such as
chondrocyte differentiation in a 2D culture system with a high cell density of mesenchymal
stem cells and embryoid body formation from pluripotent stem cells through surface chemical
functionalization.

[ Keywords ] Niche, Cartilage, Artificial matrix, Topography, Mesenchymal stem cells,
iPSCs
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[H5E) [B7cFRETF4EAE ( Mesenchymal stem cell, MSC ) B—RERABLL P ZFE
RF4RE. BEERY MSC 2R B EEFIRERYRIIRAR , RBEARLRHRI MSC NIZEHE
LTS TR PR E R AR BT 4R ( Myofibroblast ) BIBHALERE, fEEZ ( Leptin )
=—MEERAGERAR S LN SHEREETEXINERRES R, ERUSR
N, Leptin B ERTFTBEMA , AR WHEADWEF , NTEERATHAS
MERNEERER, BEREIPHRIEITIERIL , EEERS2K ( Leptin receptor, Lepr ) 28
R R T AR RMFRICY) , MBEE MSC HISHMRER Lepr 25 BREFE
4, IXHE7R Leptin JLABIT E#AERTF Lepr+ MSC RETBERAS. HIUETHI
Lepr-creER /NERXT Lepr+ B TIE R RERAI |, Lepr MNFTATFEHE MSC , tBFRiX
TFEZAMEIMAERRI MSC |, BFESHE. OIRFIRAESE. HRIELIERYRIE | Leptin (G5
58Ihee. BEREINSTEEEEZTINGR , Bt , 187 7 ZMERRRN
RAZEEERNERRR | FA/NR BAECEEFIERRBESR |, IESEP
Lepr+ MSC 257 S S EMN ST EWESTE. Bt , ZESIEFMERT Leptin (551EE
XA A BITEP AN EIERFMN, X TEBEANIXTFERBR S RS
RIXERBHFRIAIR | FHAiaT R RmiR B EAYEEiR.

[&5#iE] SLF4L | Leptin Receptor IBER , ¥EERSH
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[(BE] SMAEXRENERTHREHRILIRSSREARERIABII4ERS. AT
AEBRTHENERAE D TRIRRMEARMIZ BRNFRREDAREE. Ei
HATF AN EIREEBERTNER KRR L E B AEAN B THREE. K
1N&WM , HERRIABRREERETEFEPRNRBMERMSELER Lepr BHEER
MMRE(BMSCs), IXTELREETERNETEN , FELY B2 THhin. Lepr B
ERAREERFERT M EMAE. EEEREAEPFIRIARTES Lepr” BMSCs
FHMERBPFR Runx2 53 BISNE BRI R ERFERIEE. NRiEshLeRBKEIFRE
FFIE RS TS MBI ERES] , (BXIBARTHAR Lepr BMSCs RUBLEBENIR
R, B, KiET R B MR S5 T HIRLAR BRRT HAR B e E AR HOR
BN E PR B RIS,

[XB8iR] BERTHE , 1IERRER | Lepr
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Efficacy of hUC-MSCs/TMZ combination in the treatment

of glioblastoma

Mingming Wang
YAN' AN UNIVERSITY

[ Abstract] Mesenchymal stem cells have the ability to self-renew and multidirectionally

differentiate, and the use of mesenchymal stem cells for cancer treatment is an emerging
therapeutic approach. Glioblastoma is a highly devastating primary brain tumor that is

resistant to conventional therapeutic agents. Both human umbilical cord-derived

mesenchymal stem cells (hUC-MSCs) and temozolomide ( TMZ ) have been shown to

inhibit glioblastoma, but there is little information on the combination of hUC-MSCs/TMZ
for the treatment of glioblastoma. We investigated the efficacy of human umbilical cord
mesenchymal stem cell (hUC-MSCs) and TMZ combination therapy for glioblastoma (RG-2,
U87-MG, and U251) and constructed an in situ rthodopsin model in nude mice to further
evaluate the efficacy and feasibility of hUC-MSCs/TMZ combination therapy for tumor
suppression in glioblastoma cells; and to explore the effects of hUC-MSCs/TMZ on MGMT
expression regulation and the related mechanism of apoptosis and autophagy mediated by
endoplasmic reticulum activation pathway. The results showed that the combined
administration of hUC-MSCs/TMZ successfully detected different degrees of inhibition on
the proliferation, invasion and migration of glioblastoma RG-2, U87-MG and U251 cells; and
regulated the expression of MGMT and the related mechanisms of apoptosis and autophagy
mediated by the endoplasmic reticulum activation pathway. We successfully constructed an
in vivo tumor model in nude mice, and verified that UC-MSCs could kill U87-MG and U251

cells to different degrees in nude mice by in vivo assays.

[Keywords] human umbilical cord-derived mesenchymal stem cells .,  Glioblastoma,

Temozolomide, Autophagy. Apoptosis
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Black Phosphorus Nanosheets Mediate the Differentiation
of hiPSCs to Generate Neural Progenitor Cells with

Protective Effects against Ischemic Stroke

Fumei He. Zeqi Liu. Jian Xu. Yue Xiong. Wenbin Deng
SUN YAT-SEN UNIVERSITY

[Abstract] Stem cell transplantation is a promising therapeutic strategy for ischemic stroke.

It is a reasonable strategy to enhance the antioxidant capacity of stem cells through
nanomaterial treatment to improve the therapeutic effect of transplanted stem cells in the
oxidative damage area. In this study, we used black phosphorus nanosheets (BPNs) to
mediate differentiation of human induced pluripotent stem cells (hiPSCs) into neural
progenitor cells (NPCs) with stronger antioxidant capacity. the hiPSCs-NPCs treated with
BPNs could express more antioxidase, while showing better protection against hydrogen
peroxide induced neuronal damage. In vivo experiments showed that compared with the PBS
group, the NPCs transplanted groups could effectively alleviate neurological damage in
stroke rats with middle cerebral artery occlusion (MCAO). Interestingly, compared with
normal NSCs, NSCs pretreated with BPNs could more effectively inhibit lipid peroxidation
and reduce oxidative damage and neuronal apoptosis in the brain tissue of stroke rats. It also
inhibited inflammation and the glial scar by inhibiting the activation of astrocytes. Our study
provides new insights for the application of BPNs in stem cell transplantation for the

treatment of ischemic stroke.

[ Keywords ] black phosphorus nanosheets, neural progenitor cells, ischemic stroke,

neurological repair
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Gelatin microspheres loaded with Wharton's jelly
mesenchymal stem cells promote acute full-thickness skin
wound healing and regeneration in mice

Yiren Jiao!. Yongxia Niu'. Xiaolin Chen !. Mingxun Luo'. Sunxing Huang 2. Jingwen
Wang ! Guang Shi'. Junjiu Huang!?
I Sun Yat-sen University

2L REFWEFE—ER

[ Abstract] Various types of acute or chronic skin wounds cause physiological and

psychological challenges for the patients. After retrospective analysis of Medicare
beneficiaries in 2018, about 8.2 million people suffered acute and chronic skin wounds. It is
urgent to develop a novel and practical therapy which can effectively prevent the wound
infections and accelerate the wound healing in clinical practice. Our previous study
demonstrated that thermosensitive hydrogel PF-127 combined with sodium ascorbyl
phosphate (SAP) loaded Wharton&#39;s jelly mesenchymal stem cells (WJMSCs) can
promote the repair and regeneration of both acute full-thickness skin wound and diabetic
wound. However, the cell viability and survival rate were still low in the PF-127/SAP
combination, which may limit the effectiveness of MSC transplantation in treating skin
wounds. To resemble the physiological microenvironment of the native niche in vivo, three-
dimensional (3D) encapsulation technique of MSCs has been applied in tissue engineering for
a long time, as an important implantation method of stem cells to repair the damaged tissue.
3D culture strategy conditions have been demonstrated to enhance cell-cell interactions and
preserve stemness characteristics. MSCs therapy combining with 3D biomaterials
encapsulation is currently being investigated as a potential therapeutic avenue for different
skin wounds.

In this study, we firstly seeded the WIMSCs into 3D gelatin microspheres (GM) and
then encapsulated them with hydrogel PF-127/SAP combination. CCK-8 and EdU assay
results showed that WIMSCs seeding in GM increased the cell viability and proliferation
ability in vitro. Besides, there were almost no cell death occurred in WIMSCs carried by GM.
Loading with GM also improved cell viability and survival rate of WJIMSCs which
encapsulated with PF-127 and relieved the cytotoxicity of PF-127. In acute full-thickness
skin wound, transplantation of WIMSCs/GM/PF-127/SAP promoted the dermis regeneration
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via increasing the dermis thickness, newborn hair follicles while decreasing the scar width
comparing with other control groups (PBS; GM; WJMSCs; WIMSCs + GM; WIMSCs+PF-
127+SAP). WIMSCs/GM/PF-127/SAP transplantation also accelerated the deposition of
collagen and increased the ratio of Type III/I collagen fibers at wound site which was helpful
to wound scar-free healing. At last, we investigated the potential mechanism of
WIMSCs/GM/PF-127/SAP transplantation in promoting acute skin wound healing. The
immunohistochemical staining results showed that transplantation of WJIMSCs/GM/PF-
127/SAP improved the macrophage transformation from proinflammatory M1 type to anti-
inflammatory M2 type, cell proliferation, and neovascularization at the wound site to promote
the skin wound healing and regeneration.

Collectively, our study reveals a novel and effective system to delivery WJMSCs to
promote the acute full-thickness skin wound healing and to prevent the formation of fibrotic
scarring. Transplantation of WIJMSCs/GM/PF-127/SAP facilitates WIMSCs-mediated acute
full-thickness skin wound in mice through promoting the macrophage transformation, cell
proliferation, neovascularization and collagen deposition. This strategy not only increased the
quality of transplanted WIMSCs but also prolonged the retention time of WIMSCs at wound
site, which further improved the therapy effect of WIMSCs transplantation on skin wound.
Our findings may potentially provide a helpful therapeutic strategy for patients with skin

wound.

[ Keywords ] Gelatin Microspheres; Wharton&#039;s jelly mesenchymal stem cells;
Hydrogel PF-127; Sodium ascorbyl phosphate; Skin wound

123



@ CSSC R QM)LSS('B O ST TN LT —ned B O'S
e A Y o B e I S e ey
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[#ZF] BN RTARRREZFETHIE ( Mesenchymal stem cell , MSC ) XFimZR /NG
B AR IR TR ERRME]. 55 CS7BL/6 /NG 72 REEH D AXIERA (NC ) , #E5
48 (Si02) , JATTAA (Si0+MSC) , HEEMBEFIATASBIES 0d , 55 7d [REMEE 50
mL 50 mg/mL SiO, EI/NERAVAHRE | WRASERTIEFEEEHK, BRE 4dfE
BT HAZREERNKEST 0.1 mL 3 7 1076 4 MSC , #EEVAFNNIRBAR BRI TSTEEN
PBS., BIFEEIEERY 28d. S6d BHERZAI 12 R/, WEITEERR. MK
AL, ELISA iEZDBIQN/NR IR MR F ( TNF-of(] IL-6 ) BOFRIAFIAHEE TR
RIBRERSE ; HE F1 Masson &5 BIMZRAHALIRIEAIRIRITTAR ; Western blot
1 IF BN _ERE-EREWIREY) (0-SMA, N-Ca, Vimentin ] Collage I ) , EFZ
HREARICHD (Krt5, Krtl4, CCSP)LAK Bmil (SSHHXEHFRIX. SR SXIRRAMELL ,
AT AMRRAIHEET | mOREE/NEALL , MSCiaTT AP/ NERY IR
FEDHESA/N (H&E ) . ECM TR (Masson ) | KMEEF TNF-o, IL-6 LAKZ/NER A
PARNR IR SEREZHRE (P<0.05) . BN FIEHR—LSHRFER , MSC
LA EE NS EMT #3124 ( a-SMA. N-Ca, Vimentin 1 Collage 1 ) B&(K , F¥5E
SN L RRAREARCYD , WNERMIEIRCYD (Kitl4 , Kit5 ) |, i 4BREFRICH) CCSP
AR TMEEEREXEEE Bmnil WRABEARS. &6 ARREZFETHIE
BB/ N\ IRIRATE | HAF AT 8eEBIdENE Bmil (ESHTEIERIRMEABIET
HiEs SRR SIEE.

[X#EiR] &0 ; EZFEETHE (MSC) ; Bmil , FiflET48iE
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A LncRNA-Encoded Human-specific De Novo Protein

Promotes Cortical Expansion and Folding

Jianhuan Qi. Baoyang Hu. Yuanzhi Xie. Can Li

Institute of zoology, Chinese Academy of Sciences

[Abstract] New genes play key roles in acquisition of evolutionary characteristics such as

the neocortex expansion and sulci& gyri formation. Genes are variably generated, among
which de novo origination from ancestral non-coding DNAs potentially underwrites the
evolutionary novel features of human. Here we report a human-specific de novo protein that
is encoded by a long non-coding RNA, is specifically expressed in human fetal brain,
preferentially in the ventricular zone. This de novo protein interacts with membrane protein
Na/K ATPase (Atplal) to regulate brain cell proliferation. In hESC-derived cortical
organoids, knock out of de novo protein exhibited compromised human specific
developmental features. Knock-in of this long non-coding RNA into mouse instigates an
enlarged brain with expanded cortex and sulci& gyri-like structures. Single cell
transcriptomes indicate that some cortical progenitors and neurons are generated and
amplificated in ways that are unique in human. Additionally, cognitive ability and working
memory are improved in transgenic adult mouse. Hence, we identify a human-specific de
novo protein that promotes cortical expansion and folding, which facilitates to elucidate the

enigmatic function of human brain.

[Keywords] Human-specific, Cortical development, Stem cell, Organoid
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Human endometrium-derived stem cell improves cardiac
function after myocardial ischemic injury by enhancing
angiogenesis and myocardial metabolism

Sheng He 2. xuemei fan'. huifang song'. wenjun yin'. jie zhang'. zengxu peng'. kun
yang'. xiaoyan zhai'. junxie'. qi wang®. xinzhu wang?
I The First Hosptial of Shanxi Medical University
2 The Laboratory of Stem Cell Regenerative Medicine Research, Shanxi Key Laboratory of
Birth Defect and Cell Regeneration, Key Laboratory of Cell Physiology of Ministry of
Education, Shanxi Medical University, Taiyuan, China
3-and Cell Regeneration, Key Laboratory of Cell Physiology of Ministry of Education,
Shanxi Medical University, Taiyuan, China.

[ Abstract] Background: The human endometrium in premenopausal women is an active

site of physiological angiogenesis,with regenerative cells present, suggesting that the
endometrium contains adult angiogenic stem cells. In the context of cardiac repair after
ischemic injury, angiogenesis is a crucial process to rescue cardiomyocytes. We therefore
investigated whether human endometrium-derived stem cells (hREMSCs) can be used for
cardiac repair after ischemic injury and their possible underlying mechanisms.

Methods: Comparisons were made between hEMSCs successfully isolated from 22
premenopausal women and human bone marrow mesenchymal stem cells ((BMSCs) derived
from 25 age-matched patients. Cell proliferation, migration, differentiation, and angiogenesis
were evaluated through in vitro experiments,while the ability of hEMSCs to restore cardiac
function was examined by in vivo cell transplantation into the infarcted nude rat hearts.

Results: In vitro data showed that hEMSCs had greater proliferative and migratory
capacities, whereas hBMSCs had better adipogenic differentiation ability. Human umbilical
cord vein endothelial cells, treated with conditioned medium from hEMSCs, had significantly
higher tube formation than that from hBMSCs or control medium, indicating greater
angiogenic potentials for hEMSCs. In vivo, hEMSC transplantation preserved cardiac
function, decreased infarct size, and improved tissue repair post-injury. Cardiac metabolism,
assessed by 18F-FDG uptake, showed that 18F-FDG uptake at the infarction area was
significantly higher in both hBMSC and hEMSC groups, compared to the PBS control group,
with  hEMSCs having the highest uptake, suggesting hEMSC treatment improves
cardiomyocyte metabolism and survival after injury. Mechanistic assessment of the
angiogenic potential for hREMSCS revealed that angiogenesis-related factors angiopoietin 2,
Fms-like tyrosine kinase 1, and FGF9 were significantly upregulated in hEMSC-implanted
infarcted hearts, compared to the PBS control group.

Conclusion: hEMSCs, compared to hBMSCs, have greater capacity to induce
angiogenesis, and improved cardiac function after ischemic injury.

[ Keywords] Human endometrium-derived stem cells, Myocardial ischemic injury,
Human bone marrow mesenchymal stem cells, Angiogenesis, Cardiac repair
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Functional otic neuronal organoids derived from human
embryonic stem cells

Gaoying Sun . Xinyue Wang. Mingming Tang. Baoyang Hu
University of Chinese Academy of Sciences

[ Abstract] Spiral ganglion neurons (SGNs) dysfunction of mammalian cochlea takes the

leading cause of sensorineural hearing loss. SGNs are sensitive to ototoxic insults such as
drugs, noises and aging, and usually needs cooperative development of other cell lineages. To
facilitate the long-term survival and normal function of SGNs are of great importance. Here,
we constructed human otic neuronal organoids (hONOs) in a de novo 3D and self-organized
manner after the developmental principle of otic neurons. hESCs were step-wisely induced
toward otic-placode ectoderm, otic neuronal progenitor and mature phases, respectively.
Gene expression profiles of these oganoids accordingly exhibited a temporally transition
from the early, intermediate and the late ones. Mature hONOs (differentiation day 35 to 160,
D35-160) were composed of SGN-like neuronal cells and neurotrophic glial cells. SGNs in
mature hONOs expressed otic neuronal markers such as MAP2, NEUROGI, NEUROG?2,
CHGB, CALB1, CALB2, NEFL, vGLUT2, vGLUTS3, TrkB, and TrkC. Glial markers such as
SOX2, SOX9, POU3F4 and VIM, and genes encoding extracellular matrix molecules such as
COL3A1, COL5A2 and ITGAG, were also highly expressed in these organoids. Spontaneous
giant depolarized potential (GDP)-like events were detected in early and intermediate hONOs.
Glutamic acid potentiates the GDP-like events, and glutamatergic network inhibition strongly
decreased the corresponding indexes in hONOs at mature stages. We thus established
functional hONOs bearing cellular heterogeneity and neuronal activity, which provides
unique tools to study the development and function of human auditory system. An in-depth
analysis of the temporal maturation of hONOs also might facilitate the decoding of signals

from cochlear implants.

[ Keywords ] inner ear; human embryonic stem cells; 3D differentiation; otic neuronal

organoids; action potentials
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Human umbilical cord derived mesenchymal stem cells
transfer oncolytic reovirus to tumor cells via

extracellular vesicle

Xianyao Wang'. Zhixu He!*

I- Zunyi Medical University
2@ EAKFHEER

[ Abstract] Oncolytic viruses are powerful novel agents for suppressing tumor growth.

Similar to other oncolytic viruses, reovirus is exposed to antiviral immunity in vivo when
administered intravenously, which greatly reduces the anti-tumor efficacy. To overcome this
obstacle, human umbilical cord mesenchymal stem cells (UC-MSCs) were used as cellular
vehicles to deliver oncolytic reovirus. Transmission electron microscopy and indirect
immunofluorescence staining were used to verify the presence of reovirus in the cytoplasm of
UC-MSCs. Transwell co-culture experiments showed that reovirus released by UC-MSCs
was able to pass through a 0.4 pum porous membrane and infect tumor cells in the presence of
neutralizing antibodies. The virus was detected in extracellular vesicles (EVs) derived from
pre-infected UC-MSCs, and virus-encapsulating EVs had a killing effect on tumor cells.
Collectively, the results indicate that UC-MSCs transfer reovirus to tumor cells via EV
release, thus, providing a theoretical basis for the use of UC-MSCs as carriers of oncolytic

reovirus.

[ Keywords] Human umbilical cord-derived mesenchymal stem cells, oncolytic reovirus,

transfer, extracellular vesicle, neutralizing antibodies
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Mechanism of Proinflammatory Factor NLRC3 Signaling
Regulates Embryonic Hematopoietic Stem Cell
Production and Development

Shuyang Cai
Bone Marrow Transplantation Center, The First Affiliated Hospital, College of Medicine,
Zhejiang University, Hangzhou, Zhejiang province, P R China.

[ Abstract ] Hematopoietic stem cells (HSCs) of vertebrates are emerged from

hematopoietic endothelium (HE) cells located in the aorta-gonard mesonephros (AGM)
through endothelial to hematopoietic transition (EHT) during the embryonic period. The
process is not only affected by the microenvironment, but also regulated by a variety of
transcription factors, cytokines, and epigenetic regulatory factors that work together as a
network through various signaling pathways. In recent years, TNFa, IFNr, TLR4, and IL6
have all been reported to regulate vertebrate embryonic HSCs.

In this study, we first used sequencing data from multiple public databases to compare
the expression differences between hematopoietic endothelial cells and hematopoietic stem
cells. Secondly, by analyzing corresponding differentiation stage in the system of inducing
mouse embryonic stem cell (mESC) and hESCs in vitro, we anchored NLRC3 as the research
object based on the size of the difference and gene conservation. NLRC3 is a pattern
recognition receptors (PRRs), belonging to the family of nucleotide binding oligomerization
domain like receptors (NLRs), but the signal regulates embryonic HSCs production,
proliferation, differentiation and development and its possible mechanism is still lack of clear
data.

Consequently, we used the microinjection Morpholino (MO) and CRISPR-Cas9
technology to knock down and out NLRC3 in zebrafish embryos and observed different parts
of embryos at different developmental time points (hours postfertilization, hpf). Compared
with the control group, with confocal array, in situ hybridization, real-time fluorescent
quantitative PCR (Quantitative Real-time PCR) and other technical methods to confirm that
NLRC3 zebrafish mutants also have HSCs deletion and downstream differentiation decreased.

Further experiments found that NLRC3 knockout did not affect the primitive wave of
hematopoiesis in zebrafish, nor did it affect the vascular development of zebrafish, nor was it

accompanied by significant changes in apoptosis signals. In order to explore the underlying
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mechanism leading to the loss of hematopoiesis, we use fluorescence-activated cell sorting
technology to isolate HEs from transgenic zebrafish that use fluorescence to label
hematopoietic endothelial cells and hematopoietic stem cells for deep sequencing.

According to the analysis of sequencing data, we used microinjection, in situ
hybridization, qPCR and other methods to verify that NLRC3 is located upstream of Notchla,
and the results of HSCs being regulated by Notch downstream target gene Heyl. According
to previous literature reports, we found that NLRC3 is located downstream of NF-kB by
means of targeted inhibition and mRNA overexpression in vitro, confirming that NLRC3 is a
part of the regulatory network from NF-kB to Notch, and is involved in the regulation of
zebrafish embryonic hematopoiesis.

In order to further verify our findings in higher model animals, we used CRISPR-Cas9
technology and non-homologous recombination to repair the introduced mutations to
construct NLRC3 knockout mice. Combined with the phenotype of the model animal
zebrafish, this project will focus on the hematopoietic stage of the fetal liver in the embryonic
mice. It was found that the number of HSCs in the fetal liver of knockout mice decreased and
the number of blood cells in downstream lines decreased. To verify the in vivo function of
embryonic hematopoietic stem cells, we performed bone marrow transplantation experiments.
The chimerism rate and the differences in blood cells of each line further confirmed that
hematopoietic abnormalities in NLRC3 knockout mice were mainly due to the internal
damage of hematopoietic stem cells, rather than the influence of the extracellular
environment.

In summary, this project uses cells, zebrafish and mice, to deeply explore the
relationship between inflammatory signaling pathways and embryonic hematopoiesis. Studies
have found that NLRC3 regulates the generation and differentiation of HSCs in early
embryos, and its regulatory pathway is downstream of NF-kB, and it plays a role through

Notch and its downstream target gene Heyl.

[ Keywords] embryonic hematopoietic stem cells, hematopoietic stem cells, zebrafish,
fetal liver, proinflammatory factors, pattern recognition receptor, NLRC3
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b, BREKE  mEXNESBEE. THRABRTENRFRE  THERREINGAR
BREENEHBHRNABERS  BEEERAZRA. BEE , BRHERFEMNE TS
BIBAERMERTINSIEAERE. NRFEID 3D FTENHARKIEE H BA /7 BB BB 49K
REBRAOSE AR | TSR EEHITE 415.9 £21.35 um |, FLBRER 77.82% , 4 [EIpEHE
FANA 40% , ERTEE(EHARMMINIEE  BERIFNEEST. BERERER
HMARRAVFREEEFRUN S RE BRI LZ(ER , TIINUANER | FEKER
WYEFRTEl. FIFEHE DMEM 15548 (A@ERE 45 oL ) =EHUSERE |, (89N
fEsSCIGREA , SHETHPE BMSCs A B 2 LEES , MINLRRIIIN T IS SHEXS
BMSCs B B2 HeE NENIRME. BITEEREARME InRRIREE , RAHARIZE
EXEERAARESRRIESNR | FERITINLIRERE BMSCs THRE{RHERIS
BEAENIERNE]. 2RMEEF BINAREEENEIRRS [ECRIZHIEINREES | (RHNE
RRBESEE  AELHRERTESESIRERIET R,

[X5EiA] BHeEFRTAE ; JNLK | FEER%  B8B4E
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PI3K inhibitor impairs tumor progression and enhances

sensitivity to anlotinib in anlotinib-resistant osteosarcoma

Chenglong Chen. Wei Guo

Musculoskeletal Tumor Center, Peking University People&#039;s Hospital

[ Abstract] Despite recent improvements in the therapeutic management of osteosarcoma

(OS), ongoing challenges in overcoming the resistance to tyrosine kinase inhibitors (TKIs)
warrants new strategies still needed to improve overall patient survival. In this study, we
established 4 anlotinib-resistant OS cell lines and demonstrated the mechanism of anlotinib
resistance is due to the loss of PTEN and the reactivation of the MAPK pathway. Reduced
PTEN expression was also seen in tumor samples from OS patient with lung metastasis. We
investigated the effects of an orally available PI3K inhibitor on the progression of the
resistant cells and xenograft nude mouse model, either alone or in combination with anlotinib.
Notably, PI3K inhibitor suppressed anlotinib resistant OS cell proliferation, migration,
invasion, and cytoskeleton formation, and induced apoptosis. Combination with anlotinib
augmented these effects that invited by restoring PTEN expression and decreasing MAKP
and PI3K/AKT/mTOR signaling. We found that PI3K inhibitor can reverse anlotinib
resistance in OS, limiting OS cell development in combination with anlotinib. Our findings
rationalize further study of the applications of PI3K inhibitor that can be clinically used in

anlotinib refractory OS management.

[Keywords] anlotinib, osteosarcoma, resistance, PTEN, tyrosine kinase inhibitors
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miR-135a Reduces Osteosarcoma Pulmonary Metastasis

by Targeting Both BMI1 and KLF4

Chenglong Chen. Wei Guo

Musculoskeletal Tumor Center, Peking University People&#039;s Hospital

[Abstract] Because of the modest response rate after surgery and chemotherapy, treatment

of osteosarcoma (OS) remains challenging due to tumor recurrence and metastasis. miR-135a
has been reported to act as an anticarcinogenic regulator of several cancers. However, its
expression and function in osteosarcoma remain largely unknown. Here, we reported that
abridged miR-135a expression in OS cells and tissues, and its expression is inversely
correlated with the expression of BMII and KLF4, which are described as oncogenes in
several cancers. Ectopic expression of miR-135a inhibited cell invasion and expression of
BMI1 and KLF4 in OS cells. In vivo investigation confirmed that miR-135a acts as a tumor
suppressor in OS to inhibit tumor growth and lung metastasis in xenograft nude mice. BMI1
and KLF4 were revealed to be direct targets of miR-135a, and miR-135a had a similar effect
as the combination of si-BMI1 and si-KLF4 on inhibiting tumor progression and the
expression of BMI1 and KLF4 in vivo. Altogether, our results demonstrate that the targeting
of BMII/KLF4 with miR-135a may provide an applicable strategy for exploring novel
therapeutic approaches for OS.

[Keywords] osteosarcoma, metastasis, KLF4, BMI1, microRNA
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Chloroquine suppresses proliferation and invasion and
induces apoptosis of osteosarcoma cells by inhibiting the

phosphorylation of STAT3

Chenglong Chen. Wei Guo
Musculoskeletal Tumor Center, Peking University People&#039;s Hospital

[ Abstract] Objective: Osteosarcoma (OS) is characterized by a high rate of metastasis. It

has been found that tumor cells can bypass apoptosis which leads to an uncontrolled
proliferation, but chloroquine (CQ) can have effect on the tumors by inducing apoptosis. We
aimed to explore the effects and the hypothetical mechanism of CQ effects on OS.

Methods: We first estimated the CQ effects on proliferation, apoptosis, migration,
invasion, and lamellipodia formation of OS cells. Mice bearing xenograft model were used to
test the anti-tumor growth and lung metastasis effects of CQ in OS. Western blot and
immunohistochemistry were used to explore the mechanism of CQ effects and the association
between p-STAT3 expression and lung metastasis of OS patients.

Results: CQ induces the apoptosis and suppressed the viability, proliferation, migration,
invasion, and lamellipodia formation of OS cells in vitro. In vivo experiments demonstrated
that CQ inhibited tumor growth and lung metastasis. The lung metastasis was associated with
the p-STATS3 expression in OS patients.

Conclusion: CQ inhibited progression of OS cells in vitro, and suppressed tumor growth
and lung metastasis in vivo. p-STAT3 can be a predictive biomarker for lung metastasis in

osteosarcoma patients.

[Keywords] chloroquine, osteosarcoma, apoptosis, metastasis, p-STAT3
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Continuous expression of reprogramming factors induces
and maintains mouse pluripotency without specific growth
factors and signaling inhibitors

Yihuan Mao!??. Libin Wang'>*. Bei Zhong!®. Ning Yang"?3. Zhikun Li'?**. Tongtong
Cui'?*. Guihai Feng!**. Wei Li'?**4. Ying Zhang">*. Qi Zhou!?3*
IInstitute of Zoology, Chinese Academy of Sciences
2y AHFRT@RS BEAEFCHARR
S EAFRKF
s EHFRIATE Taks BEESFHARR
S AR K F

[ Abstract ] Objectives Derivation and maintenance of pluripotent stem cells (PSCs)

generally require optimized and complex culture media, which hinders the derivation of PSCs
from various species. Expression of Oct4, Sox2, Klf4, and c-Myc (OSKM) can reprogram
somatic cells into induced PSCs (iPSCs), even for species possessing no optimal culture
condition. Herein, we explored whether expression of OSKM could induce and maintain
pluripotency without PSC-specific growth factors and signaling inhibitors.

Methods The culture medium of Tet-On-OSKM/Oct4-GFP mouse embryonic stem cells
(ESCs) was switched from N2B27 with MEK inhibitor, GSK3f inhibitor, and leukemia
inhibitory factor (LIF) (2iL) to N2B27 with doxycycline. Tet-On-OSKM mouse embryonic
fibroblast (MEF) cells were reprogrammed in N2B27 with doxycycline. Cell proliferation
was traced. Pluripotency was assessed by expression of ESC marker genes, teratoma, and
chimera formation. RNA-Seq was conducted to analyze gene expression.

Results Via continuous expression of OSKM, mouse ESCs (OSKM-ESCs) and the
resulting iPSCs (OSKM-iPSCs) reprogrammed from MEF cells propagated stably, expressed
pluripotency marker genes, and formed three germ layers in teratomas. Transcriptional
landscapes of OSKM-iPSCs resembled those of ESCs cultured in 2iL and were more similar
to those of ESCs cultured in serum/LIF. Furthermore, OSKM-iPSCs contributed to germline
transmission.

Conclusions Expression of OSKM could induce and maintain mouse pluripotency
without specific culturing factors. Importantly, OSKM-iPSCs could produce gene-modified
animals through germline transmission, with potential applications in other species.

[ Keywords ] Reprogramming factors, Culture medium, Self-renewal, Pluripotency,
Germline transmission, Gene-modified animals
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ELTDI1 deletion enhances the hematopoietic
differentiation of human embryonic stem cells

Qian Luo. Wei Shan. Cong Wei. Meng Zhang. Honghu Li. Shuyang Cai. Yulin Xu.
Pengxu Qian. He Huang
BoneMarrow Transplantation Center, the First Affiliated Hospital, School of Medicine,
Zhejiang University

[ Abstract ] Background and purpose Recent years have seen an explosion in the

therapeutic advance of chemotherapy and radiotherapy in hematologic disorders, however,
they provide limited relief with an undefined prognosis. With few side effects, hematopoietic
stem cells (HSCs) transplantation is the best solution for the treatment of several hematologic
malignancies and autoimmune diseases currently. Due to the limited source of HSCs, the
number of HSCs for clinical use is far from enough. Given the multiple differentiation
potential of human embryonic stem cells (hESCs), it is an optimal way to generate sufficient
HSCs from hESCs to meet clinical needs. Hence, there is an urgent need to study the
underlying mechanism of hematopoietic differentiation of hESCs.

Methods In this study, ELTD1 homozygous knockout human embryonic stem cell line
was generated by the iCRISPR/Cas9 system to make better understanding of ELTDI in
hematopoiesis. Western Blot, PCR and immunofluorescence staining were used to detect the
expression of pluripotent makers. Teratoma formation was performed to assess the
differentiation ability of three germ layers in vivo. Flow cytometry, qPCR, were applied to
detect the expression of specific markers, including CD309, APLNR, CD31, CD34, CD43
and CDA45 during the hematopoietic differentiation. Immunofluorescence was performed to
investigate the expression of CD309, CD31, CD34 and CD43.

Results We found that ELTD1 (Epidermal growth factor, latrophilin and seven-
transmembrane domain-containing 1), an orphan G-protein-coupled receptor (GPCR) plays a
key role during the hematopoietic differentiation of hESCs. The generated ELTDI
homozygous knockout human embryonic stem cell line was confirmed with normal
karyotype, typical undifferentiated morphology, pluripotency and trilineage differentiation
potential in vitro. The flow cytometry results showed that ELTDI1-/- hESCs generated more
CD31+, CD34+ cells at day 6, CD43+ cells at day 9 and CD45+ cells at day 12 compared
with WT cells. The similar results were also confirmed by qPCR. Consistently, more
expression of CD31, CD34 at day 6 and CD43 at day 9 were verfied by immunofluorescence
staining.

Conclusion It was found that ELTD1 knockout could significantly promote the
generation of hemogenic endothelium so as to facilitate the subsequent hematopoietic
differentiation of hESCs in vitro.

[Keywords] ELTD1, Human embryonic stem cells, Hematopoietic differentiation

139



CSSER (®cscn 5, Fu g oumnns £

A A o 2

RGD = REHIZSINEMPiERREIMED
THARBE

eIk, UAE4Y. TREHEH. ZRRR. R, RATFE. BB, K. WM. ThRiad.
BRMEHE . AT
FIIKFEFEWES —ER

[ Abstract] A spectrum of hematopoietic disorders has been successfully treated by

transplantation of hematopoietic stem/progenitor cells (HSPCs), which are either isolated
from umbilical cord blood (UCB) or mobilized from bone marrow into the peripheral blood
by mobilization reagents such as G-CSF and CXCR4 antagonist. However, clinical
application of HSC transplantation is still impeded by low amount of UCB HSCs and high
risk of mobilization failure. Whether circulating HSPCs (cHSPCs) in peripheral blood (PB)
could be used as an alternative source and expanded to collect enough HSCs for
transplantation remain largely elusive. Here, we developed a three-dimensional culture
system (3DCS) consisting of self-assembled amino acid polypeptide of arginine, glycine, and
aspartate (RGD) and a series of cytokines and small molecules (SCF, FLT3L, TPO, IL-3, IL-
6, VEGF, SR1 and Vc), and found that the frequency and cell number of CD34" cells
increased by 125- and 70-fold respectively after 14 days culture in 3DCS compared to day 0,
suggesting that 14 days culture of appropriately 212 ml of PB could obtain 1.5 x 10 CD34"
cells and provide enough HSPCs for transplantation into an adult with 75 kg body weight.
Further, we demonstrated that the expanded cHSPCs in 3DCS exhibited both long-term self-
renewal and multilineage differentiation capacities through limiting dilution competitive
repopulating unit assays and serial transplantation assays. Mechanistically, high-throughput
qRT-PCR revealed that 3DCS-derived cHSPCs showed similar transcriptome profiles to
those of bone marrow (BM)-derived CD34" HSPCs. Single-cell RNA-Seq elucidated that
3DCS fabricated the HSC microenvironment including HSPCs, committed progenitors and
mature lineage cells such as macrophages and Treg cells, which secreted cytokines such as
TNF-a to support cHSPC survival. Finally, we validated that 3DCS could also promote the
expansion of cHSPCs in patients who previously failed in HSC mobilization. In conclusion,
our new 3D culture system mimicks an artificial niche to successfully expand rare cHSPCs in
peripheral blood and maintain their reconstitution abilities, which provides an alternative
source for the clinical application of HSC therapy, particularly for the patients/donors who
have failed to show HSC mobilization.

[ Keywords ] Hematopoietic stem/progenitor cell transplantation; peripheral blood

mononuclear cells; expansion; mobilization; three-dimensional culture; self-renewal and
multilineage differentiation.
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Enhancing targeted transgene knock-in by donor

recruitment

Moyu Dai

Institute of Zoology, Chinese Academy of Sciences

[ Abstract] With the development of the clustered regularly interspaced short palindromic

repeats (CRISPR)/Cas9-based gene editing technology, obtaining gene-knockout cells or
animal models is becoming increasingly convenient. However, other genomic DNA
manipulations, including targeted transgene integration or replacement, remain challenging,
especially for treatment of disease with gene therapy. Homology-mediated end joining
(HMEJ) and homology-independent targeted integration (HITI) have been reported to
increases the efficiency of targeted gene integration, but the results are far from treatment
efficiently in vivo. Here, we present a strategy for enhanced HMEJ (enHMEJ) and enhanced
HITT (enHITI) by fusing Cas9 with a specific DNA-binding protein, integrase p32, from the
human immunodeficiency virus type 1 (HIV-1), to recruit donors harboring long terminal
repeats (LTRs) to the DSB site to increase the targeted integration efficiency by 3-fold. Via
continuous expression of OSKM, mouse ESCs (OSKM-ESCs) and the resulting iPSCs
(OSKM-iPSCs) reprogrammed from MEF cells propagated stably, expressed pluripotency
marker genes, and formed three germ layers in teratomas. Transcriptional landscapes of
OSKM-iPSCs resembled those of ESCs cultured in 2iL and were more similar to those of
ESCs cultured in serum/LIF. Furthermore, OSKM-iPSCs contributed to germline

transmission.

[Keywords] Enhancing, Gene targeting, Integrase, Safety
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[ Abstract] Contents:Background: The human endometrium in premenopausal women is

an active site of physiological angiogenesis,with regenerative cells present, suggesting that
the endometrium contains adult angiogenic stem cells. In the context of cardiac repair after
ischemic injury, angiogenesis is a crucial process to rescue cardiomyocytes. We therefore
investigated whether human endometrium-derived stem cells (hREMSCs) can be used for

cardiac repair after ischemic injury and their possible underlying mechanisms.
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Methods: Comparisons were made between hEMSCs successfully isolated from 22
premenopausal women and human bone marrow mesenchymal stem cells (h(BMSCs) derived
from 25 age-matched patients. Cell proliferation, migration, differentiation, and angiogenesis
were evaluated through in vitro experiments,while the ability of hEMSCs to restore cardiac
function was examined by in vivo cell transplantation into the infarcted nude rat hearts.
Results: In vitro data showed that hREMSCs had greater proliferative and migratory capacities,
whereas hBMSCs had better adipogenic differentiation ability. Human umbilical cord vein
endothelial cells, treated with conditioned medium from hEMSCs, had significantly higher
tube formation than that from hBMSCs or control medium, indicating greater angiogenic
potentials for hEMSCs. In vivo, hEMSC transplantation preserved cardiac function,
decreased infarct size, and improved tissue repair post-injury. Cardiac metabolism, assessed
by 18F-FDG uptake, showed that 18F-FDG uptake at the infarction area was significantly
higher in both hBMSC and hEMSC groups, compared to the PBS control group, with
hEMSCs having the highest uptake, suggesting hEMSC treatment improves cardiomyocyte
metabolism and survival after injury. Mechanistic assessment of the angiogenic potential for
hEMSCS revealed that angiogenesis-related factors angiopoietin 2, Fms-like tyrosine kinase
1, and FGF9 were significantly upregulated in hREMSC-implanted infarcted hearts, compared
to the PBS control group.

Conclusion: hEMSCs, compared to hBMSCs, have greater capacity to induce angiogenesis,

and improved cardiac function after ischemic injury.

[ Keywords] Human endometrium-derived stem cells, Myocardial ischemic injury, Human
bone marrow mesenchymal stem cells, Angiogenesis, Cardiac repair
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Generation of integration-free induced pluripotent stem
cell models for Turner syndrome patients with cognitive
deficit and left ventricular hypertrophy

Yumei Luo. Yapei Chen. Lingxia Ge. Mimi Zhang. Qing Li. Xiaofang Sun. Yong Fan.
Detu Zhu. Yaoyong Chen

Department of Obstetrics and Gynecology, Key Laboratory for Major Obstetric Diseases of
Guangdong Province, The Third Affiliated Hospital of Guangzhou Medical University

[Abstract] (Background) Less than 1% of 45,X monosomy (Turner syndrome, TS) fetuses

can survive through the pregnancy. However, the surviving TS patients still suffer from
increased morbidity and mortality, with diverse symptoms from infertility, heart
abnormalities, cognitive deficits to other manifestations. How loss of one entire X
chromosome drives these conditions remains largely unclear. In this study, we aim to create a
panel of induced pluripotent stem cell (iPSC) lines from peripheral blood mononuclear cells
(PBMCs) of adult TS patients with cognitive deficit or left ventricular hypertrophy. These
patient-specific iPSC lines possess pluripotency and can be differentiated into neurons and
cardiomyocytes in vitro, which could be useful tools for modeling nervous system disorders
and heart diseases of TS adults. (Methods) After obtaining informed consents, PBMCs were
isolated from 2 adult TS patients, one with cognitive deficit (TS1) and the other with left
ventricular hypertrophy (TS2). We generated TS1- and TS2-iPSC lines from the PBMCs
using non-integrating Sendai viral vectors expressing reprogramming factors Oct3/4, Sox2, c-
Myec, and KlIf4. The identities of the iPSC lines were confirmed by karyotyping and DNA
fingerprint analysis. The pluripotency of the iPSC lines were validated by embryonic body
(EB) formation in vitro and teratoma formation in vivo. TS-neurons were derived from the
TS-iPSC lines using the Gibco PSC Neural Induction Medium, and the efficacy was
evaluated by immunostaining for NeuN and Tau. TS-cardiomyocytes were derived from TS-
iPSC lines using the Gibco PSC Cardiomyocyte Differentiation Kit, and the efficacy was
evaluated by immunostaining for a-actinin, cTnT and TNNT2. (Results) Both TS1- and TS2-
iPSC lines maintain the 45,X karyotype of the donors. Both iPSC lines exhibited strong
alkaline phosphatase (AP) activity and expressed human embryonic stem cell (hESC)
markers, and could be differentiated into various somatic cell types of the three germ layers
both in vitro and in vivo. Furthermore, both iPSC lines were capable of differentiating into
neurons and cardiomyocytes. We have developed a protocol not requiring complicated EB
formation and able to generate neurons with long axons extended out of the cluster in 20 days,
and with positive staining of NeuN and Tau. In addition, we could generate functional
cardiomyocytes from TS iPSCs in 14 days, with positive staining of a-actinin, ¢TnT and
TNNT2. (Conclusions) Our study offers unprecedented cellular models to investigate the
profound symptoms such as nervous system and cardiovascular diseases of TS adults, and
serve as useful tools to develop therapeutic approaches for such diseases.

[ Keywords] Turner syndrome, induced pluripotent stem cell, chromosomal abnormality,
nervous system disorder, heart disease.
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Pharmacological regulation of tissue fibrosis by targeting
the mechanical contraction of myofibroblasts

Zhengquan He**. Xuewei Yuan>*°. Zongbao Lu*>%. Yuhuan Li**. Yufei Li>*°.

Xin Liu!>¢, Liu Wang!*%¢, Ying Zhang">>$, Qi Zhou!?>¢, Wei Li!>¢
I Institute of Zoology, Chinese Academy of Sciences
2 Beijing Institute for Stem Cell and Regenerative Medicine, Chinese Academy of Sciences,
Beijing 100101, China
3-State Key Laboratory of Stem Cell and Reproductive Biology, Institute of Zoology, Chinese
Academy of Sciences, Beijing 100101, China

4 The First Hospital of Jilin University, Changchun Jilin 130021, China

> Institute for Stem Cell and Regenerative Medicine, Chinese Academy of Sciences, Beijing

100101, China

6 University of Chinese Academy of Sciences, Beijing 100049, China

[ Abstract ] Fibrosis can occur in almost all tissues and organs, and affects normal

physiological function, which may have serious consequences, such as organ failure.
However, there are currently no effective, broad-spectrum drugs suitable for clinical
application. Revealing the process of fibrosis is an important prerequisite for the development
of new therapeutic targets and drugs. Studies have shown that the limitation of myofibroblast
activation or the promotion of their elimination can ameliorate fibrosis. However, it has not
been reported whether a direct decrease in cell contraction can inhibit fibrosis in vivo. Here,

we have shown that (-)-blebbistatin (Ble), a non-muscle myosin II inhibitor, displayed

significant inhibition of liver fibrosis in different chronic injury mouse models in vivo. We
found that Ble reduced the stiffness of fibrotic tissues from the early stage, which reduced the
extent of myofibroblast activation induced by a stiffer extracellular matrix (ECM). Moreover,
Ble also reduced the activation of myofibroblasts induced by TGF-B1, which is the most
potent pro-fibrotic cytokine. Mechanistically, Ble reduced mechanical contraction, which
inhibited the assembly of stress fibers, decreased the F/G-actin ratio, and led to the
exnucleation of YAP1 and MRTF-A. Finally, we verified its broad-spectrum antifibrotic
effect in multiple models of organ fibrosis. Our results highlighted the important role of
mechanical contraction in myofibroblast activation and maintenance, rather than just a
characteristic of activation, suggesting that it may be a potential target to explore broad-
spectrum drugs for the treatment of fibrotic diseases.

[Keywords] Fibrosis, Myofibroblasts, Contraction, Inhibitor
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Rifl functions in complex with PRC1.6 to maintain a

repressive epigenetic state

LuLi'. LiLi'. Jiale Chen?. Pishun Li3. Kai Yuan'

I Xiangya Hospital Central South University
2 Center for Medical Genetics, Central South University

3 Hunan Agricultural University

[ Abstract ] The mammalian genome has accumulated a large number of remnants of

infectious viruses and other genetic components in the course of evolution, which were called
repetitive elements. In mice, nearly half of the genome belongs to repetitive elements. In the
process of the conversion of embryonic stem cells to 2C-like cells, in addition to changes in
the transcription of some genes, the repetitive elements, which were previously regarded as
"junk" elements, actually also undergo certain changes. Here, we intend to investigate the
reprogramming process from the two aspects of genetic and repetitive elements changes. First,
we analyzed the RNA-seq data of relative genes that can regulate the transition and it’s
proved that some genes and repetitive elements regulated by Rifl are similar to that of Pcgf6
and RNF2. Our further analysis of Rifl and Pcgfl-6 also showed that Rifl is only highly
related to Pcgf6 in terms of regulatory genes (especially the 2-cell marker genes) and
repetitive elements. We also find Rifl can interact with the PRC1.6 complex, and the lack of
Rifl can destroy the integrity of the PRC1.6 complex. Further studies have shown that Rifl
and PRC1.6 complex co-bind to certain chromatin regions and the deletion of Rif1 affects the
level of enrichment of PRC1.6 complex at the TSS regions of Rifl bound genes and
repetitive elements. Altogether, our findings suggested that the PRC1.6 complex could
repress 2-cell marker genes and repetitive elements through the interaction with Rifl, which

could limit the reprogramming of pluripotent ESCs to totipotent 2C-like cells.

[Keywords] 2C-like cells, repetitive elements, Rifl, PRC1.6 complex
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Polycomb-group ring finger 6 controls human pluripotent
stem cell lineage commitment by activating SOX2

expression and repressing WNT signaling pathway

Wei Jiang. Xianchun Lan

Wuhan University

[ Abstract] Polycomb group (PcG) proteins are known to repress developmental genes

during embryonic development and tissue homeostasis. However, emerging evidence
suggests that PcG proteins could also function in transcriptional activation. Here, we report
that Polycomb group ring finger 6 (PCGF6) controls neural ectoderm specification of human
pluripotent stem cells (PSCs) by activating SOX2 gene. Although PSCs with PCGF6
depletion keep the self-renewal capacity intact, they display impaired neural ectoderm
differentiation coupled with increased mesendoderm outcomes. Transcriptome analysis
revealed that de-repression of the WNT/B-catenin signaling pathway is responsible for the
differentiation of PSC toward the mesendodermal lineage. Interestingly, PCGF6 and MYC
directly interact and co-occupy a distal regulatory element of SOX2 to activate SOX2
expression, which likely accounts for the defects in neuroectoderm differentiation.
Supporting this notion, genomic deletion of the SOX2-regulatory element could phenocopy
the impaired neuroectoderm differentiation, while overexpressing SOX2 could rescue the
neuroectoderm phenotype caused by PCGF6-depletion. Together, our study reveals that
PCGF6 can function as lineage switcher between mesendoderm and neuroectoderm in human

PSCs by both suppression and activation mechanism.

[ Keywords ] PCGF6, human pluripotent stem cells, neural ectoderm differentiation,

lineage specification, SOX2, WNT
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