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MRERZE, PERFZRERRZEEERASHAF L, SRARRA.
FENEAZRTHENMREMMENBERITEERNARETT, 7
R T RRBEBRISERN T FHETERER BIERRERANFTHEN SISBAR
#0 CREST, fRAT7T Z ERREMAMEM BMAER, EIHEM FFA
TERERANNIAERFMEATTEHRE, BT T BeRRARIETT
RIS B S FEANFIE . HRARMBIIMES (&3
[B) &FTE Cell Stem Cell (4 &) , Nature Methods, Journal of Clinical
Investigation, Brain &, HE T ELMRMRBoIRKEL .

&R AR T — N ERZ I R

BRSNS
FER R NR S S AR E e O

[#HE] tmeHKH (PD) MEIBFRZHMEBERL EKEE (DA) HETHRITHETME
k. BHEINE DA A & EE 169 PD 6T kIR . AMBERAHREMEES B DA #E
MAEFHE B NAREMOEEPRNETEN? ABERERMEBENE T HEINIRN? W
FRENERES, BERENBEGTHR? XERIFEE PD MaTTERK LB 2R A
BIFHROXRBEM, XU EEB, BRMNELTREBERIMNIKAATESBELERELER
TERBYETHEI R -SISBAR (You et al. 2023 Cell Stem Cell) #1 CREST (Xie et al. 2023 Nature
Methods) , #&7~ 7 BEY DA 2 AEFIE B VMR ML E R ANERE, RIFLE T e
FRMRI DA MARARARNKRERCS T BIREFCD FOENEIEARSEER,
THUFE DAMATEEER (RS1LE 80%) . MIMAMBH. REMNBELER Xuetal
2022 1Cl) ; ERBEE, FENAINFEIERN DA #MEMA ] UEEMMINE LfsRHEEESANTE
TR, EEETIHALIEE. (Chen etal. 2016 Cell Stem Cell ; Xiong et al. 2021 Cell Stem

Cell) &
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B, INIRFREFELRIR, BERERER, FEEWH, BLE£SH. U
EAIARFEFZERBEE —ERiK. RZRIBIL, WIAFMRFHRR
Fr, FHRSMEmERaTINIE LET LT E. FERESHEITRF
MR BUAR ESETMERAKR, 2EEELT VA UMREBREIESZ
REZR, FPEEBRETRZASEEEZR, FEEFSOBFNESES
ZR, UNEMETTARZAZASEFE, TALESBEBEFZSNT
ZRASZER, BWNLESBHBEFSERFAZRSZERAEFARSE,
FEMRARATHREMAR SE N THRBEIRKE A, HEERIATT
BLERASEMUR. F£fFT 2003 FXK 2015 F 2 RERERBHH TR
ER, EARTAKIEI73, 863, EREARFESELIME, ERBARNZESEREGESRIM

%27 I, PUBIM{EZETE Nature, Cell Research, Lancet Haematology, Blood Z8AF) & 3 SCI £ 241
B, RATR ERERET 15T, BNABPEH 21T, 5 FEERARSIWIEEEE. H8iRE
MOLBEEFRR. EARSERFS T 2005 £ 2014 FAEMMN F N T AEFFEHE S S LT 40057
HAS., THARBAHRMEROEREE CAR-T AT FEE (CART ABREATE) , £
BARBEH MM EERARE (OIRARZE) B, SHREEREM 11 38, FERELTEBE
PUIBAE Z% & Bone Marrow Transplantation, Journal of Hematology and Oncology %R% ,

TLHRER e 4HREIRTT . B RAREEEE
=
AT KEF

[HEE] M CAR-T AREFMAMEE AT EMAE LT NARTRESEARY, BUETEKRN
RN BRTS, BRIEIRMFAEDHIE 7 35/ 3 K CAR-T =Mkt £, EREZRIZEK Michel
Sadelain # Carl June % E £ MR IATr TUF A R TUIR 3515 2023 - RlZ R K", IEFEREKA
LT FIIREILSR . LS FEBEMNHE CAR-T @A RIGKREMFRIEPNEBRIIHR: EFFE
BRIREIERSHES. PD1 TR EASTIAEIEIRA CAR-T AMSETTHERE, TEEMEK 87.5% (Nature
2022) ; EFRERIRSEE CD7 @AR CAR-T MIATT T ZBMIMKR, SERRER 82% (Cell
Research 2022) ; ERNEXIREELE GPRCOD FELm CAR-T MfATT BEeEIRART R, AR R MK
100% (Lancet Hematology 2023) ; 387t Lancet Haematology & %“FE CAR-T ZARET7: RiEd
BRAFARK LGRIR, B CAR-TEFFNEIRETESBR. EXFS. HI&RASEEHR, KHEKS
MM BREDREBRASEE, LRAWESETARENEEARIFFRIGRELFRE, BFE
B ZRETAMSKIRE NK 458, #Ef5 CD19 CAR-NK 4HAf. %[5 CD33 CAR-NK 4. #Efm CLL1 CAR-
NK ZHPRF1FE [ CD70 CAR-NK 4HREMNIE S RIFFHMAR, HFEE CD19. CD33. CLL1 =Ff CAR-
NK 2R IE AR IT ImRHR. THRRRNEERERRERAMEERGTHER, MAKRKHME
R RIT RIS,
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pFEEL, 1993 FRALBAFEFFTFA, 2000-2005 FAESE
BN A X IS4 #% Randall Johnson 8 +521 = FEE LR,
KD FIRIESF B A0, 2006-2012 FAEZEMMAZBL LK
Gail Martin BEMTREFRELEMR. 2012 FEILFREGREH
RBIXRE, AALTEGRERARMERARR.
pHEET—ERNTHAE. MEEMMBERNMR, ik
B, AadE, FMIEFEL
EROVE EEEELAI. EARFARRX 30 &5, WREENETEEZRFR HE
2020 FEEEEFHERE . RIEMOBERBAMBEFIGNORNZLIN, SEELTBRTE
BS54 MBERNEZELRMIERIAETR. 2HELRET ZMERNIIMER, 81
“ERAEINEEIAL (BRAL) I8, “FEERFECFREAL . “FBAH,
PEWHERE  pHEEIIRIESNERRFE S, 2018 FEIEE Development Cell
Editorial Board, 2#%B{F 2023ISSCR AZ S A .

Lung Regeneration, Impaired Repair, and Disease Progression
7
JERE R F AR

[#Z] Lung diseases are the leading causes of morbidity and mortality worldwide. The lung epithelium
is not only essential for lung gas exchange function, it also acts as an important barrier to protect our
body from harm. In response to injuries, the lung epithelium is able to rapidly repair and regenerate to
restore an intact epithelial barrier and recover normal lung function. Using a convergence of mouse
genetics, cell biology, intravital live imaging, and state-of-the-art sequencing technology, we aim to
investigate the genetic and cellular mechanisms underlying the complex orchestration of lung
regeneration. We demonstrate pulmonary alveolar development and regeneration are synergistically
controlled by mechanical forces, local growth factors, and niche cell interactions. We have established a
direct mechanistic link between impaired alveolar regeneration, mechanical tension, and progressive
lung fibrosis. Our studies will provide insights to develop therapeutic strategies to induce lung tissue

repair and regeneration in diseased lungs.
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RN, Br, ERIBPERFEGRZZRMRRA, BLESH, HE
BEFKILFE. REBFFESRBE, LEMERRESHETR
AREFEEMEE. 2004 F£F 2007 FAEXERMRIKRFEFFE, 2007

FRBrIMERFZRFEE LA, EVEEERFERZTEES.
ZERUERARERACF AEM, FR7T MR DREAERH
717k, BSFERNERMENERSGT, AR TARAMR,
RAEAFEFAN SRR FERMAMEEFTSHEESLRSE, 7 Nature,
Nature Biotechnology, Nature Medicine #1 Nature Genetics &5 7K A
HEREX 100 2R, EARAEAKIHREBELAAXIRE, EREBARNFESZTERW
B, REEMBESFEIRBFMANERREXEARFR—FR, ¥ 16 BRRMEGRFLIH
RMNPEHAIRARESSER ESEFTEMRESHRBDES".

ERREEARRIGARN A
FRT
EIRIMERZFE

[BE] BRieRS AT AmBIL 7000 7, 80w F SERERRTEERX, FTEFHEERE
MEdD, ARETRAIEHNE, RERFNERERLEATHSTRNER, mERERE
RAMEIRNFERRISEEERTTR. BATE LT B TALEN F Cas AR EL T 5 B
RIREMEA LR EERBRR LA NRREOEAGR, KW SYKEEMEARERESHK
AEZRBERE, FBIS/FARRMT T WA, B3 B8RRI I o] e/ BRAR B FIR A
ARNZER. EW SYK BERRESEER, AXBWNEERRERSEARE, AEESR
ERAMTFAUEREAREEERX,, BUNRERESRONMAESHE, FRT—RIIMER
HANHERER, OFEESEMAMREEEERERS HYCBEmax, JLFLRBHLE M BN RmE 1-
2 NMEER ABE9. H TadA BiEESEUEMN S B EMEIE4RE=T Td-CGBE/CBEs UK F R 4RiE
A. CTERDIRE FERS A&C-BEmax E# T R.ILIMEFF R T LU ARIE M B (9T B 451828
AXBE 1 ACBEs, £& I BEHRERANERTEE. FMAEERERAFLT AT B HHER
MAERSTE, EREKARFERTEB+REESE, FEXUKETEFER.
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F4a45, PERFERANYARMARR THERSEBEEYFERE
REWEFE, FPEIVFSEFHENEPSTEEZR. BERALES
FESHREE, BEXETAATIBRERETHRAETELR, "AAIT
WRBCFREAT . RESHFAZRERRR L (CTR) ZRAER
SRR, 1995 FTFIRIBERFEMRRFFTFAM, 2002 FFHE
RZBR R Rk BEAE 4, 2003-2005 FAEMEKEKNLE
BEMRFIMNEELEMR. TAWREARRTREHE: (1) HA
YRR RLE, (2) THRSEEHNERFMER. 7 Science, Nature, Cell, Nat
Genet, Cell Res, Dev Cell FHAFI AR RIE XK LFIR 80 R,

Deciphering the underlying mechanisms of mammalian placentation and
early embryogenesis

Hongmei Wang 1,2,3

1.State Key Laboratory of Stem Cell and Reproductive Biology, Institute of Zoology, Chinese Academy
of Sciences, Beijing 100101, China

2.University of Chinese Academy of Sciences, Beijing 100049, China

3.Beijing Institute for Stem Cell and Regenerative Medicine, Beijing 100101, China

[#ZE] Placenta is a transient organ to connect the fetus and the pregnant woman during pregnancy.
A functional placenta is important for the growth of the fetus and the health of the pregnant woman.
Abnormal placental development and function can lead to defects in embryonic development and
pregnancy complications and diseases. Wang lab has focused on unraveling the mechanisms underlying
mammalian (human, macaque, mouse) placenta development and function throughout gestation. This
includes mapping the cellular and molecular atlas of different mammalian placentas by single-cell multi-
omics studies, revealing the origin and differentiation trajectory of different placental cells, dissecting the
mechanisms underlying trophoblast cell-cell fusion, epithelial-mesenchymal transition, the interaction
between trophoblasts and the uterine endometrium, and hematopoiesis within the placental villous core.
Based on the understanding of placenta, Wang lab also tries to develop various culture systems to

support ex-uterus embryogenesis and reveal the features of mammalian early embryo development.
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IR, BL, BIFEIR. 2004 FREEANKRFEFFEL, 2006-2013
TRESEIEHEERRPONEBLREHAR, 2013 F2ROE, &
BERFEGFREBBEES . TEP RIS TGFbeta {5 SRERTERE
EMPHLE P RRAEEZ BRI UE—EBESBIIEE FME Cell,

Nature Cancer, Cell Stem Cell 4t E %5 3 30 REHRIL X .

Chromatin reader and cell fate determination

#ITR

MOE Key Laboratory of Protein Sciences, State Key Laboratory of Molecular
Oncology, School of Life Sciences, Tsinghua University Beijing100084, China

[{Z] During early development, chromatin readers interact with the epigenome to fine-
tune cell fate decisions by interpreting and responding to epigenetic marks on DNA and histones.
2-cell-like cells (2CLCs)—which comprise only ~1% of murine embryonic stem cells (MESCs)—
resemble blastomeres of 2-cell-stage embryos and are used to investigate zygotic genome
activation (ZGA). Here, we discovered that TRIM66 and DAX1 function together as negative
regulators of the 2C-like state in mESCs. Chimeric assays confirmed that mESCs lacking TRIM66
or DAX1 function have bidirectional embryonic and extraembryonic differentiation potential.
TRIM66 functions by recruiting the co-repressor DAX1 to the Dux promoter, and TRIM66's
repressive effect on Dux is dependent on DAX1. A solved crystal structural shows that TRIM66’s
PHD finger recognizes H3K4-K9me3, and mutational evidence confirmed that TRIM66’s PHD
finger is essential for its repression of Dux. Thus, beyond expanding the scope of known 2CLC
regulators, our study demonstrates that interventions disrupting TRIM66 or DAX1 function in
mESCs yield 2CLCs with expanded bidirectional differentiation potential, opening doors for the

practical application of these totipotent-like cells.
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HEMR BRI RITARIEX 79 7, Hip PURITV/IERIE T ERE 7 Nature
Cell. Molecular Cell. Cell Research HFH#EAFIEL 17 H, h 158041,
EFRNEBAEF 9 W(PCT 24N, EAMBERMRAETHEREERERANF
MR, BEREAMRITNSZMEERRIE . HRBARNEER
TZRRHREIF AR, REERBEARFETFR. FERZREAER

BAER. F-ETERERLNETERESRI.
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Bimg 107, DRER 00 ZETH 200, EEE L, M E O, SKkE MO, BTEL
EE w70, SEEH ST BRIESL VY

CRERFRCNEYEASRET AR FERSRBEEYEEALRE, M, 510530, EHEFRE
— K EEREEEALREESREEASLRE, 80, 571101, °IMSERE, M, 510200; ‘4B
WERMERAC, M, 510000, CTMERAFEKEERLER, M, 510700, HRERERAY, it
W, 101408; 'FAFAEGRIFER, HIM, 310024; EEEFRAEBELEXERARSEAHE R
BEaXRB=E, FO, 571101; ‘PENFRESUFMRARBAEFZSREH PO, &F, 999077
«BI{EZE: cao_shangtao@gzlab.ac.cn; peiduanging@westlake.edu.cn; chen_jiekai@gibh.ac.cn;
mayanlinma@hotmail.com

[BE] BMRAXEEZENTRRE, HiLHSKEMTHTES 3 A RESNESMSERIE,
R, ERKRBREAEDR, M- THEMENEARAERNNEERSZ R, A, BN
FAE 4AAE RNA-seq B R BT A 55 ARRG 4-8 F (Carnegie B EX 12-21) R HAfM A B3 72,
I3k 169,686 MREMMBFLFIMEZBERE L. AL -ZisFHERRE 4 B AR
ErRARGPELZXEMERRIL, HPME- TR REE 4 BN ENERREL B, F
T RINAE 5 BARFRERE-minfFt. BON#—FPER T BRI - Zns i x
B ¥, fnifssad THRB A EGR3 KizukfY ETVL #1 SOX6., s, MEEEDTE =L RAMEE
REESFANHRERTIEX, W ERARSRERARFEREERENRE-ZEHEEER,
BMNEREP—KEFTRAE, E2EIESEF BDNF GERFR ST ERE KD X . &/E,
BAEL 7T REFENMMDELBNMEGE,BHNSERE, BMEz, AHRYT BT HA
WA ET A BEEAINR, £ EAMNE XA F IR EEE AR EERNBEEFTRT
R,
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A, MRR BTESH. DEXBRFFHERR, LEMEEESF
ERAXRETRE FERFERLSEFRSBREMRMZETHRARA
TRAAZEK

i MBS T AR R E ARGz S FIRENSNHR - +%
F, EZHRTHERNEY. XEZHMRBEREFTND FEETESR
ZMFREIMNAR, KFRT—RIISREMNFARILX, EFE Cell Stem Cell,
Development Cell, PNAS &, #5577 ZMUAFNTHBRARSTEANT,
HERRGHEMEARER —_EXMNTETHEARCMRE

fEAT ABRRR T 2R B MR R H VB SR T R L Bl B R T R B

Shanghai Jiaotong University School of Medicine/Shanghai Nutrition and Health Institute, CAS

[#82] Human embryonic stem cells (hESCs) have great potential for developmental biology
and regenerative medicine. However, extensive apoptosis and DNA damage often occur when
hESCs respond to various stresses or injuries. Understanding the molecular control and
identifying new factors associated with hESC survival are fundamental to ensure the high quality
of hESCs. Cell identity is determined by cell type-specific gene transcription programs that are
modulated at both transcriptional and posttranscriptional levels. Relative to the transcriptional
regulation, the posttranscriptional regulation is less known, although it plays critical role in cell
fate determination. Among multiple posttranscriptional events, pre-mRNA splicing and
modification are two critical processes in gene expression regulation. Particularly, alternative
splicing (AS) provides a mechanism to expand mRNA and protein diversity from the same
genomic template. Understanding how pre-mRNA AS and modification participate in
supporting hESC survival and identifying new factors are fundamental to ensure the high quality
of hESCs. Here, we describe two new factors required for hESC survival. Both PRPF8 and PRPF6
are pre-mRNA splicing factors and important components of tri-snRNP in spliceosomes.
Knockdown of either PRPF8 or PRPF6 results in hESC apoptosis. Our studies reveal that PRPF8
controls AS of PIRH2, a gene coding a ubiquitin E3 ligase of p53. PRPF8 knockdown specifically
increases the transcript level of the PIRH2B isoform, which lacks a RING domain and E3 ligase
activity, in turn, activates the p53 pathway and cell death. As for PRPFG6, its knockdown in hESCs
gives rise to severe DNA damage in addition to apoptosis. To elucidate how PRPF6 maintains
genome integrity of hESCs, we conduct a series of experiments and bioinformatics analysis. Our
results indicate that PRPF6 can bridge spliceosomes and m6A writers through forming nuclear
condensates to support genomic stability and survival of hESCs. These findings highlight that
pre-mRNA splicing and m6A modification machineries coordinate robustly to ensure dynamic
and precise regulation of gene expression and guard genomic stability in hESCs.
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Sh, RETMEZRUWEZFELETE, PEEFRZRMEEHRR
FrRAT R R, NEEREBTERRAT . 2004 FEEW FERRET RS
Bl ESBT, 2009 FHRFIEFERNMEZTIE LA, 2014 FHHRER
EERNAFAHRLKEE., TEMRTEARIEEE RERIEEZRE
BEENEXBERNDFEM, PHAEREHNsISEREYHEEEE
MFEIRIBEIEZE X, BRI Mol Cell, CellRes, NatCommun &Zt:5
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Preventing Post-Implantation Embryonic Development Defects Caused by
Alcohol Exposure Through Restoration of the CREB/ KDM2B Axis

Hang Liu!, Feifei Zuo?', Qian Li*, Cailing Lu?, Xudong Wu'

‘Department of Cell Biology, Tianjin Medical University

‘Department of Genetics, National Research Institute for Family Planning, Beijing, China

[#Z] Peri-implantation establishment of Polycomb group (PcG) proteins at promoters is
critical for the post-implantation development, which requires the long isoform of KDM2B
(KDM2BLF). Nevertheless, the mechanisms governing the spatiotemporal induction of KDM2BLF
expression or its disruption under pathological conditions, remain elusive. Here we find that
CREB (cAMP response element-binding protein) activity is indispensable for induction of
KDM2BLF expression and exit from naive pluripotency. When embryos are exposed to ethanol
during the pre-implantation stage, CREB inactivation and increased risks of post-implantation
defects are observed, accompanied with KDM2BLF insufficiency and impaired PcG establishment
in epiblasts. Consistently, treatment of mouse embryonic stem cells with acetaldehyde,
the primary metabolic product of ethanol, affects exit from naive pluripotency, which can be
rescued by constitutive active CREB or CREB agonist Rolipram at the presence of intact KDM2BLF.
Moreover, Rolipram successfully restores the post-implantation embryonic development.
Therefore, our study highlights the crucial functions of CREB signaling in chromatin
configuration and embryonic development, providing insights into the teratogenic effects

induced by ethanol and proposing potential prevention strategies.
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F. 2016 FFETEVTFEREZNFER, 2016 FHEILRAFNEE
TREMR, 2020 FMNBERXFNARIRE., RO TEEGEAIIN
RLEE. AFBRNEEZFERESER, HREEKRERAETA
H@ﬁl_ﬂﬁ 5iFt=yE, 3R I{E&3R7E Developmental Cell
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Peri-implantation embryogenesis and regulation
Qingyuan Zhu?, Jitao Ge?, Ying Liu!, Fan Zhou'*

'Tsinghua-Peking Center for Life Sciences, School of Life Sciences, Tsinghua
University, Beijing, 100084
*Correspondence: zhoufanlove@tsinghua.edu.cn

[#Z] Connecting preceding blastocyst formation and following gastrulation respectively,
peri-implantation embryogenesis is a key biological event during mammalian development. The
embryo undergoes a series of cellular and molecular regulatory processes from pre- to post-
implantation transition (PPT). In this presentation, we will discuss in vitro and in vivo models,
omics measurement and molecular marker identification to explore the ingenious linkages
among molecular program, lineage specialization, and polarity formation from a perspective of
multidimensional molecular regulation. Relevant studies potentially provide clues to understand

cell fate and regulation of embryo development, as well as the possible causes of habitual

abortion and infertility.
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K1k ePP-islet 2, 8 X 52 Bl SR & 3 7 Nature.Nature Cell Biology .
Cell Stem Cell. Nature Communications. Science Advances. EMBO J.

PNAS ZE IR HITI, HEHSE 10 ZIEFI,

Fast Chemical Reprogramming of Somatic Cells to Pluripotency
TR
AT K

[#8Z] Reprogramming somatic cells towards pluripotent stem cells (PSCs) not only provide
essential approaches for regenerative medicine, but also have revolutionized our understanding
of cellular plasticity. The resulting IPSCs resemble embryonic stem cells (ESCs) molecularly and
functionally. Notably, induced pluripotency provides a biochemically and genetically trackable
system to dissect molecular mechanisms controlling cell fates. Chemical approaches can provide
novel and effective small molecules that can be used to control cell fates, states, and functions,
and be developed as a potential therapy strategy. Recent advances on cellular reprogramming
by only small molecules hold enormous potentials for regenerative medicine. However, chemical
reprogramming remains a slow process and labour intensive, hindering its broad applications
and the investigation of underlying molecular mechanisms. Here, we develop a fast chemical
reprogramming (FCR) system, which significantly improves the kinetics of cell identity rewiring.
These IPSCs generated by FCR are morphologically, molecularly and functionally similar to ESCs,
indicating successful reprogramming by the FCR platform. Next, we find that FCR rapidly goes
through an interesting route for pluripotent reprogramming, uniquely transitioning through a
developmentally diapause-like state. Furthermore, FCR critically enables comprehensive
characterizations using multi-omics technologies, and has revealed unexpected important
features including key regulatory factors and epigenetic dynamics. Particularly, activation of
pluripotency-related endogenous retroviruses via inhibition of heterochromatin significantly
enhances reprogramming. Our studies provide critical insights into how only environmental cues
are sufficient to rapidly reinstate pluripotency in somatic cells, and make notable technical and
conceptual advances for solving the puzzle of regeneration.
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MRAE: NERZERTHRSERAREMWNR, EHTRELTH
fEEX DNA EE THKIFENSG, B 7T —RFIPRFEMEX DNA
SENABAAER, DUEN (& E) 58 —1EZE7E Science. Nature. Nature Cancer. PNAS.
Nucleic Acids Research. elife FEFRETIA RS KEFARILX,
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[(BE] THREBRERNERREDERENEERL. aXENNMEA, THERBTESESN
Rk, SBAELFRENERR, RESIAREIMREDNERZEXERNAE, AL, £ETZ8
THANMETT EREETE. B REEXERNEERRE, MEBURABSRENTHABHITE
REE., AYBEIRERRETNEUMETHNAER., R, DR RBNTHATBEMTREE
MEKBR AN ERRERSS LR THEAEINE T . S Yamanaka B F S A E1%F%1E (SCNT)
EFSEZRTHERMNARAER, IRNOITEAREAR: F2MREESHNEZETHMAE SCNT 3%
BN ZRTHENGFEERAREMHNEZ TR, Wi, AERIMNELERIRF, FSZRTHERIR
£ %4 DNA RIGMHE—FTRER, VEIHRBR: SIRT6 RIETENS T EEMKENIFSSETH
MM IEREIER®EE (NHE) BEZH, #mSBAeLEM T, MEREEH (HR) B#EZHRNE
SEUSCNT R TR, XRE 7T E T THEMNMET ANRREL. AR EREE, TANFIA SIRT6
PN 7 MDL-800 SIHRAFENMERIRIFS Lt THMMN NHE) BERNERERAREN, FH
ZHMUBRE, BINZEETEFIMANSREAYHETS, KRR THFHHE HREENXA N F
MEEE FERETEEESITMEEZELE UCHL3 Mm{Ed# HR X% EF RADS1 HIBE, 1&F
HRIEERES, =E{EH SCNT K., HATMMR ARKET ZETAEHATRE RBXERN TR
T FETT8E
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Functional study of the transient hepatic steatosis in liver regeneration
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[#Z] The early phase lipid accumulation is essential for liver regeneration. However, whether
this transient steatosis can serve as signals to direct liver regeneration rather than simply
providing building blocks for cell proliferation remains unclear. Through in vivo CRISPR
screening, we identify MIER1 as a key epigenetic regulator that bridges the acute steatosis and
chromatin remodeling and cell proliferating in liver regeneration. Physiologically, the transient
steatosis in early regeneration causes acute stress to hepatocytes, activating the EIF2S pathway,
and consequently attenuating MIER1 translation. MIER1 downregulation in turn promotes cell
cycle gene expression and regeneration through affecting chromatin remodeling. Consistently,
affected liver transient steatosis due to adipose-specific Lipe knockout led to compromised
MIER1 regulation and impaired regeneration, which can be rescued by liver MIER1 depletion;
whereas pre-treatment with an acute high-fat diet before surgery can significantly improve liver
regeneration. Furthermore, the signaling function of the acute lipid accumulation is impaired in
animals with chronic liver steatosis; whereas MIER1 depletion greatly improves regeneration in
these animals. Taken together, our studies reveal how the energy and the biomaterials— e.g.
supplied by lipids, and the epigenetic events are intimately intertwined to impact liver
regeneration, and suggest a potential strategy to boost liver regeneration.
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[#5ZE] Hematopoietic differentiation is controlled by intrinsic regulators and the extrinsic
hematopoietic niche. ATF4 plays a crucial role in the function of fetal and adult hematopoietic
stem cell (HSC) maintenance; however, the precise function of ATF4 in the bone marrow niche
and how ATF4 regulates adult hematopoiesis remain largely unknown. Here, we employ four
cell-type-specific mouse Cre lines to conditionally knock out Atf4 in Cdh5+ endothelial cells,
Prx1+ bone marrow stromal cells, Osx+ osteo-progenitor cells, and Mx1+ hematopoietic cells,
and uncover the role of Atf4 in niche cells and hematopoiesis. Intriguingly, depletion of Atf4 in
niche cells does not affect hematopoiesis; however, Atf4-deficient hematopoietic cells exhibit
HSC function and erythroid differentiation defects, which lead to hypoplastic anemia.
Mechanistically, ATF4 directly regulates the transcription of Rps19bpl which is in turn involved
in 40S ribosomal subunit assembly to coordinate ribosome biogenesis and promote
erythropoiesis. Finally, we demonstrate that under conditions of 5-fluorouracil-induced stress,
Atf4 depletion impedes the recovery of hematopoietic lineages, which requires efficient
ribosome biogenesis. Taken together, our findings highlight the indispensable role of the ATF4 -

RPS19BP1 axis in the regulation of erythropoiesis.
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[#8Z] Cellular reprogramming and pluripotent stem cells (PSC) differentiation into diverse
functional cell types provide promising solutions to support drug discovery, disease modeling,
and regenerative medicine. Phenotypic screening methods have greatly accelerated the study
of mechanisms involved in cell fate reprogramming and PSC differentiation, and additionally has
enabled the development of new chemical tools for stem cell research. In our studies, we
developed two transcriptional profile-based phenotypic screening platforms, DRUG-seg?2 (a
modified DRUD-seq method) and PHDs-seq (Probe Hybridization based Drug screening by
sequencing) to overcome some limitations inherent in previous phenotypic screening methods.
We showed their suitability for screening chemical compounds that induce cell reprogramming
and revealing the underlying molecular mechanisms. In addition, by harnessing live-cell bright-
field imaging and machine learning (ML), we realize real-time cell recognition in the entire iPSC
differentiation process, e.g., cardiomyocytes (CMs), cardiac progenitor cells (CPCs), PSC clones,
and even misdifferentiated cells. This enables non-invasive prediction of iPSC differentiation
efficiency, purification of ML-recognized CMs and CPCs for reducing cell contamination, early
assessment of the CHIR99021 dose for correcting the misdifferentiation trajectory, and
evaluation of initial PSC colonies for controlling the start point of differentiation, all of which
provide a more invulnerable differentiation method with resistance to variability. Moreover, with
the established ML models as a readout for the chemical screen, we identify a CDK8 inhibitor
that can further improve the cell resistance to the overdose of CHIR99021. Together, these
studies showed examples that small molecules and phenotyping profiles (transcriptomics and
imageomics) can empower the development and optimization of methods for stem cell research,
providing a better understanding and rational modulation of cell fate transition processes for
cell manufacturing or pharmaceutical regenerative medicine.
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Next generation of DNA base editors and their applications
Tong Li*, Huawei Tong?, Dingyi Han?, Qingquan Xiao?, Yingsi Zhou?, Hui Yang'?"

'HuidaGene Therapeutics Co., Ltd., Shanghai 200131;%Institute of Neuroscience, Center for Excellence in
Brain Science and Intelligence Technology, Chinese Academy of Sciences, Shanghai 200030

*Correspondence: huiyang@ion.ac.cn

[#%Z] Base editors have great potential in both basic research and gene therapy. Existing base editors are
constructed by fusing nCas9 with the adenine or cytidine deaminase domain, which initiates deamination
reactions on A or C bases, activating the base excision repair mechanism, consequently enabling base
substitutions such as A-to-G, C-to-T, and C-to-G. However, there is currently no base editor capable of
achieving adenine transversion or direct guanine base editing. Additionally, due to the large size of Cas9, base
editors based on nCas9 struggle to be efficiently packaged and delivered using a single AAV vector, severely
limiting their in vivo gene editing applications. Here, we significantly enhanced the activity of N-methylpurine
DNA glycosylase (MPG), which possesses hypoxanthine base (Hx) excision activity, through multiple rounds
of engineering. By fusing the optimized MPG variant with ABE8e, we developed an efficient adenine base
editor named AYBE, which achieved up to 72% adenine-to-Y (Y = C or T) editing efficiency at endogenous
cellular sites, with lower off-target effects compared to ABE8e. Moreover, by engineering MPG to have high
guanine excision efficiency in vitro, we created an MPG variant that, when fused with nCas9, resulted in a
guanine base editor called gGBE, which does not rely on deaminases and is based on glycosylase activity.
gGBE achieved high guanine editing efficiency, reaching up to 81.2% at endogenous cellular sites, with 94% G-
to-Y editing product ratio and minimal off-target effects. In addition, we also developed mininature base
editors derived from the IscB nuclease. The reprogrammable nucleases IscB and Cas9 share similar structural
domains, but IscB is less than half the size of SpCas9, offering significant delivery advantages. Through
multiple rounds of engineering of the OgeulscB protein and its corresponding wWRNA, we obtained an IscB
system that is highly efficient in mammalian systems, named enlscB (496 aa). Furthermore, by fusing cytosine
or adenosine deaminase with enlscB nickase, we generated miniature IscB-derived base editors (miBEs),
exhibiting robust editing efficiency (up to 92%) to induce DNA base conversions, with specificity similar to SpG
Cas9. The development of AYBE and gGBE provides editing tools for 27% T(and C)-to-A SNPs and 5% T-to-G
SNPs among all human pathogenic SNPs, which are uneditable using current base editors, while the
development of miBEs further provides versatile tools for genome editing.
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MSC ZEfRSNERERABRRGES T MERIGI R FEUHR
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FIUIKE

[RHE] BELaxmTaRRNAEIER (MSC-sEV) {Ri#ARFRA LR K LM R0 2 H AR
HEEENERENEFRFR. 1) KT MSC-sEV T&@T miR-204 HiIEE EEMAEMA M1
RETEUREBEMA M2 HIRRE, NEBRZBAE, RHERTALEE, EFBRTRERK
BT Bk 7R T AR 0 BRI N AT IR KIRL, o B E B AR EYITE
TRt A M TIREBENERTAIE.2) AT MSC-sEV 81T —Fh#r A G-CSF-to-Ly6Clow Mo/M

SSHIEHMMEMZE D AN ENMRELE . RAEHA MSC-sEV T EHAMN RN E
B R R RARER, FSEENMET G-CSF MBI, XT3 Ly6Clow BiZ4miR/ B #%
MERFENERAE(Mo/MO)HIBS, BERHAMNMER MG RGC FEMMREE. X—H
REPHEMEEH RRAEMTHERASLHBILRGEETNEEER, ARERT LERH
FNBERTIBEEEH R R MR R HRAREENNER.
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[#8ZE] Stem cells have versatile applications owing to their unique features, such as rapid and
unlimited proliferation capacity and broad differentiation potential. They can serve as a model
for developmental study, as well as the perfect seed cells for regenerative medicine. Moreover,
stem cells have amazing potential to be engineered for novel phenotypes and functions. Here
we introduce several novel stem cell tools or platforms we have developed during the past
several years and discuss their potential applications. The haploid embryonic stem cells (ESCs)
are derived from the haploid blastocyst, which provide a convenient approach for large-scale
genetic screen and rapid generation of genome-modified animals. Another novel stem cell type
is the mammalian allodiploid ESCs, which contain stable allodiploid genome of two
evolutionarily distant related species, and can self-renew indefinitely and differentiate into all
three germ layers. These features make them a useful tool for the identification of genetic basis
of phenotypic differences between species. Our studies hence show that stem cell engineering

is promising to generate novel tools for biological research.
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TEZB: BHEYEIBA. CEO; iPSC BIFHZAAIBINEBERE,
KENASREZE, RERRTHRESS R, REERFMIEST X
BERFFESSR; 2022 FAXXFEITWEANL, Hicool 2022 £
RO KB, ZERIS IPSC FAMSEHRALIM. As
EREYEFF VAR,

iPSC MRS ERAIFRELNZF
PUpAS
ERBHEIBREARRAE

[BE] tREHEYREERASMIT 2021 F£8 B, ELETH (iPSC 5 ESC) 1k
MOADAREFTNEYEARY, TEITRETRGYHEI L, URBREZE
M ERIR. BIERIMNER, ZRETARABSCRSARNESRERLARAFLZETER &
Bt B IR DL 7T R E ST AR IR T 4R R R SN RS 75 5 A T BRI L AR B 4RBE, 7507
PeNEI RLNRSABEH. PRER BFRLEANESNS)  BEEIRIFRRENES
R THTRIGET, TS FEENRER. INEMEYVE TAMERE. 2L
CMC. IRBIAREIT. WARTRRITFFS VEUEETENATRE, HLURERRNHE
frxafr FRMERAE ™S 1,

RERNBRESZIATILATTEH:

FEPRm R IR B BB N

Diabetes and Islet Transplantation

THED RS HRE

Derivation of Islet from Stem Cell

MR B = b et

Tech Transferring from Research to Product Development

REEDEN

Essentia Introduction
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Targeting stem-like persistent cells in lymphoma treatment
FemekEk

[WE] FAMMERRENEEATME LT ENFEFEN—KMBERTE, 24585
ERTTEEATWMANCEER, XFARAEFEREEIET. EERPRIA. MR
BHMRESE TR, MERATHRPIURNSRILTBREEY AR B, RANT BXEH
FEREMEFEREFEND TS, BT HIEBENLR G RIS TRERERAM,
UERUERMBER, NMREELRTEEAWMABENES.
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Development of programmable RNA technology and its potential
applications in biomedicine

HoKZE
EmR=E

[RE] SFEYNEZARP—ANEENRN, SR SEERENTHEOEAR, DU
FRIFFE PR B MADIRTS. RNA AEREESERNF0, HEMERKBMMIRT
LM REEEEER, REREEXRRIT RNANFIRE T ABNEZERIE BEE4Y
FHEEHMRF, BIEENFE RNA KAE, BANMFEABRDARZ—NERKSK. FEN
BERANRFAPD CellREADR AR —MEHIEER . FIRFFAEA RNA KM TIE.
CellREADR # f ADAR (ERF RNA HIRREREEES) NSH9 RNA 4538, B4R RNA 194
MERNEANFFREER., BITRSHEE, CelREADR HH T X/NR. ARFIRAEA MY
REEARER TP E MK EIAEEE ., thoh, CellREADR ELHL 7 37EF /N R EZ TR AL
SCRHERAIES . Fik, CellREADR HABRE TET RNA AR ENTI&HENEND, B
BRR. BEMBANKR, AL ZNATEGRZE £YHEARMT HE RNA EZHNHR.
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4 N\ AT, 2005 FIRBEEASENSSLHA, 2013 FRENYES
PR t®Aar, 2013 MEEXELERFIEEE LG, BIIEEIR/HI P,
2022 FRREEMNRYIELREMEERRATEFERRR. REA
2HF EW 33 ALS/FTD B9 FH13E (Science Translational Medicine 2022;
Cell 2018; Nature 2015) , BENHBREXLRRHHERNKE
ARYEELMTTRE . BRIz ARBIRAES THREARE R
ZIRFTHBRRANIE,

Studying ALS/FTD Pathomechanisms using Induced Pluripotent Stem Cell
Models

Ke Zhang, Ph.D.

Junior PI, Shenzhen Bay Laboratory
[#8Z] Amyotrophic lateral sclerosis (ALS) and frontotemporal dementia (FTD) are two related

neurodegenerative disorders without curative treatments. The major challenge to their
therapeutic development is our incomplete understanding of their pathomechanism. To this
end, animal and cellular models have been used to dissect ALS/FTD pathomechanism and
identify potential therapeutic targets. While studies in animal models have identified potential
factors contributing to pathogenesis, whether these findings can be translated to patients is
unclear, especially giving the huge variability among individual patients. Thus, a human-related
model is key to successful translation to clinics.

Neurons derived from patient induced pluripotent stem cells (iPS neurons, or iPSNs)
provides a powerful tool to model ALS and FTD. Using this model, we and others have previously
recapitulated many key disease features in cultured neurons, including excitotoxicity, impaired
protein quality control, defects in subcellular organelles, etc. Together with animal models, we
performed genetic screens in ALS/FTD patient-derived iPSNs and identified novel modifier
genes of neurodegeneration. These studies confirmed previous findings that RNA-processing

defects are key to ALS/FTD pathogenesis and suggested potentially novel therapeutic targets

for these devastating diseases.
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[#82] The first adult repopulating hematopoietic stem cells (HSCs) are found in the aorta-
gonad-mesonephros(AGM) region, produced from hemogenic endothelial cells. Our previous
study has shown that the embryonic head is the other site for HSC development. However, the
regulation of HSC emergence from different sites remains incomplete. In the AGM region, we
have found that autophagy is involved in the pre-HSC emergence and maturation, and wild-
type p53-induced phosphatase 1 (Wipl) plays roles in the cell cycle on pre-HSCs. In addition,
Wipl affects the function of microglia in the embryonic head, but not in the AGM region.
Interestingly, microglia, as a positive regulator, regulate the erythropoiesis and HS/PC
expansion and/or maturation in hematopoietic developments through secreting
proinflammatory factors in the embryonic head. Our work illustrates the regulatory mechanism

of hematopoiesis from intrinsic and extrinsic aspects in the AGM region and embryonic head.
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Single cell spatiotemporal transcriptomic landscape of developing tendon
reveals cellular differentiation and interaction

ZiYin
Zhejiang University School of Medicine

[#%2] Background: Tendon injuries cause prolonged disability and never recover completely. Developmental biology is the
template for investigating tissue regeneration. Understanding tendon development is therefore of considerable clinical
relevance. Some progress has recently been made in this through single-cell RNA sequencing (scRNA-seq). However, it is still
lack of topographical transcriptomic information that can help understanding cellular trajectories and interactions during during
tendon development.
Methods:Spatial enhanced resolution omics-sequencing (Stereo-seq), a spatial transcriptomic technology, achieved finer
resolution, higher sensitivity, and larger view. In this study, P7 and P14 of mouse Achilles tendon-bone were subjected to sScRNA-

seq and Stereo-seq for generating the spatiotemporal transcriptomic data. The single-cell and spatial transcriptomics were

integrated for spatial cellular deconvolution, pseudotime trajectory and cell-cell communication analysis.

2
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Schematic showing study design for spatiotemporal analysis of mouse tendon development
Results:Unsupervised clustering of scRNA-seq and stereo-seq data revealed various subpopulations and we identified spatial
modules for specific tissue organizations. Next, the integrated analysis of the scRNA-seq and stereo-seq data was performed.
We revealed the spatiotemporal hierarchical relationship of tendon cell differentiation process. By cell type deconvolution, we
identified tendon subpopulation distribution, and found that tendon stem/progenitor cell (TSPC) population existed at tendon
sheath and persistent throughout tendon development and maturation. Spatial differentiation trajectories predicted a transition
from TSPC to enthesis cell. Finally, we investigated the spatial ligand-receptor pairs and identified potentially important
interactions during tendon development.
Discussion and Conclusion:

In this study, we have combined single-cell and spatial transcriptomics to explore the developing mouse tendon at high
spatial resolution. We identified a stem cell population as long-term tendon sheath stem cells and revealed the potential
microenvironment cues. Furthermore, we predicted that TSPCs may contribute to enthesis development and demonstrated that

fgf signaling is an important regulator. In general, our study constitutes a fundamental reference for further studies aiming to

understand tendon development.
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Reconstruction of single-cell and spa tial multi-omics for enhanced

understanding of cell identities and disease phenotypes

Dongging Sun®?, Xin Dong!?, Ya Han'?, Xiaoying Shi%?, Zhanhe Chang®?, Chenfei Wang! %

' Key Laboratory of Spine and Spinal Cord Injury Repair and Regeneration of Ministry of Education, Department
of Orthopedics, Tongji Hospital, School of Life Science and Technology, Tongji University, 200092, China
? Frontier Science Center for Stem Cells, School of Life Sciences and Technology, Tongji University, Shanghai

200092, China

[#8Z] Single-cell sequencing techniques have been widely used to study the cellular heterogeneity of biological systems
including immune disorders such as tumor, developmental processes, and aging systems. Recent technological advancement
of single-cell sequencing has expanded from transcriptomics to multi-omics as well as with spatial resolutions, deepening the
understanding of molecular mechanisms such as regulation of gene expression, and intercellular interactions within complex
systems. However, many current single-cell and spatial multi-omics technologies can only generate one type of sequencing
data at a time, and there is a lack of effective tools to integrate multi-omics data to understand the mechanisms of gene
regulation and cellular cross-talks at multiple levels. Meanwhile, most spatial and multi-omic techniques have technical
limitations to achieve single-cell resolution. To address these problems, we have developed a series of single-cell and spatial
multi-omics data integration tools: MultiSpace can reconstruct spatial chromatin accessibility and DNA methylation signal by
integrating spatial transcriptomics (ST) with single-cell multi-ome data. SCRIP and SCRIPro integrate single-cell or spatial multi-
ome data with a large scale of epigenome and TF binding ChIP-seq references, enabling precise analyzing of single-cell TF
enrichment, building gene regulation networks (GRNs), and reconstructing the dynamics of GRNs along time and space axes.
STRIDE can enhance low-resolution ST to single-cell resolution by integrating ST with scRNA-seq using topic modeling. CELLIST
enables the accurate segmentation of high-resolution ST data through multi-modal integration, which enhanced downstream
spatial clustering, cell sub-typing, and CCl analyses. We hope that by accurately integrating and resolving single-cell and spatial
multi-omics data, we can systematically understand the definition and dynamics of cell identities and their causal relationships

to disease phenotypes from an integrated view.
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SWI/SNF complexes and stem cell identities
Ko
GIEGZEHERBIFEFL

[#8ZE] For cells to initiate and sustain a differentiated state, it is necessary that a ‘memory’ of
this state is transmitted through mitosis to the daughter cells. Mammalian switch/ sucrose non-
fermentable (SWI/SNF) complexes (also known as Brgl/Brg-associated factors, or BAF) control
cell identity by modulating chromatin architecture to regulate gene expression, but whether
they participate in cell fate memory is unclear. Here we provide evidence that subunits of
SWI/SNF act as mitotic bookmarks to safeguard cell identity during cell division. The SWI/SNF
core subunits SMARCE1 and SMARCB1 are displaced from enhancers but are bound to
promoters during mitosis, and we show that this binding is required for appropriate reactivation
of bound genes after mitotic exit. Ablation of SMARCE1 during a single mitosis in mouse
embryonic stem cells is sufficient to disrupt gene expression, impair the occupancy of several
established bookmarks at a subset of their targets and cause aberrant neural differentiation.
Thus, SWI/SNF subunit SMARCE1 has a mitotic bookmarking role and is essential for heritable

epigenetic fidelity during transcriptional reprogramming.
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The stem cells underlying cancer bone metastasis

Weijie Zhang!-?

'Zhejiang Provincial Key Laboratory of Cancer Molecular Cell Biology, Life Sciences Institute
’Department of Orthopaedic Surgery, the Second Affiliated Hospital, School of Medicine

Zhejiang University, Hangzhou, Zhejiang 310058, China

[#ZE] Bone is commonly affected by metastatic disease. Tumor cells may spread to bone early and remain
quiescent for a long time. How these early disseminated tumor cells (DTCs) break out of dormancy, evade the
adjuvant therapies and evolve into lethal disease is poorly understood. Bone resident DTCs exhibit enrichment of
stemness in both mouse models and human samples, but the underlying mechanism remains elusive. Using murine
bone metastasis models, we proved that interaction with bone microenvironment induces the emergence of cancer
stem cells (CSCs) through a EZH2-mediated epigenetic reprograming process in cancer cells. In ER+ breast cancer,
this process is accompanied with ERa loss and acquisition of basal phenotype, contributing to endocrine resistance
in early-stage bone metastasis. Furthermore, the stem cell-like population is more capable of seeding secondary
metastasis. Genetically or pharmaceutically blockade of EZH2 re-sensitizes bone metastasis to adjuvant endocrine
therapies and significantly diminishes the further dissemination of bone metastasis. Early-stage bone metastasis
was later found to be in close proximity to perivascular niches covered by NG2+ stromal cells. Genetic depletion of
NG2+ cells dramatically decreases the incidence of bone metastasis. NG2+ bone marrow stromal cells express
stem-cell markers and enrich mesenchymal stem cells that are capable of trio-lineage differentiation in vitro.
However, NG2+ cells are solely responsible to osteogenesis in both homeostatic and fractured bones in vivo. NG2+
cells are recruited to the remodeling areas, differentiated into osteoblastic cells, thus creating a supportive niche
for bone metastasis initiation. Mechanistically, N-cadherin is highly expressed on NG2+ cells and further increased
upon their osteogenic differentiation. N-cadherin interacts with E-cadherin on tumor cells to form heterotypic
adherent junctions that activate mTOR signaling and promote tumor cell proliferation and migration. Selective
knockout of N-cadherin in NG2+ cells abolished these effects in vitro, and phenocopied NG2+ cell depletion in
vivo, decreasing both bone metastasis and bone remodeling. These findings uncover the origin of stemness in
bone marrow DTCs as well as the critical role of NG2+ mesenchymal stem cells in regulating bone metastasis.
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Epigenetic Control of Epithelial-Mesenchymal Plasticity and Cancer Stemness

Yun Zhang, Ph.D.

State Key Laboratory of Molecular Oncology, National Cancer Center/National Clinical
Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and
Peking Union Medical College, Beijing 100021, China

[#8 =] Activation of an epithelial-mesenchymal transition (EMT), a latent cell-biological
program involved in development and wound healing, has been linked to the formation of both
normal and neoplastic stem cells. In their various manifestations, EMT programs enable epithelial
cells to enter into a series of intermediate states arrayed along the E-M phenotypic spectrum.
At present, we lack a coherent understanding of how carcinoma cells control their entrance into
and continued residence in these various states, and which of these states associate with stem-
like properties and thus favor the process of metastasis. Here we characterize a layer of EMT -
regulating machinery that governs E—M plasticity (EMP). This machinery consists of two
chromatin-modifying complexes, PRC2 and KMT2D-COMPASS, which operate as critical
regulators to maintain a stable epithelial state. Interestingly, loss of these two complexes unlocks
two distinct EMT trajectories. Dysfunction of PRC2, but not KMT2D-COMPASS, yields a quasi-
mesenchymal state that is associated with stem-like properties, highly metastatic capabilities
and poor survival of patients with breast cancer. These findings identify epigenetic factors that
regulate EMP, determine specific intermediate EMT states and, as a direct consequence, govern
cancer stemness and the metastatic ability of carcinoma cells.
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Single-cell lineage tracing reveals stem cell fate in development and disease
SemE
g2
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fRREmENRRN, BT 7T OREFH XN REKEZ. A —PERMEEEERTH
fRep iR ENH, TATTRT ET RNA FIAD A B AMIEIE R oREREOR PolyExpress, IR %
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Towards better eggs and embryos

Chun So

National Institute of Biological Sciences, Beijing

[#8Z] Human oocytes are prone to assembling meiotic spindles with unstable poles, which
can favor aneuploidy in human eggs. The underlying causes of spindle instability were previously
unknown. We found that NUMA (nuclear mitotic apparatus protein)-mediated clustering of
microtubule minus ends focused the spindle poles in human, bovine, and porcine oocytes and
in mouse oocytes depleted of acentriolar microtubule-organizing centers (aMTOCs). However,
unlike human oocytes, bovine, porcine, and aMTOC-free mouse oocytes have stable spindles.
We identified the molecular motor KIFC1 (kinesin superfamily protein C1) as a spindle-stabilizing
protein that is deficient in human oocytes. Depletion of KIFC1 recapitulated spindle instability in
bovine and aMTOC-free mouse oocytes, and the introduction of exogenous KIFC1 rescued
spindle instability in human oocytes. Thus, the deficiency of KIFC1 contributes to spindle
instability in human oocytes. Lastly, we will also present recent data to show that the introduction

of exogenous KIFC1 improves the fidelity of spindle assembly in human zygotes.
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WENTFA. 2011 FHREFRANTRPHRFEFREZ T EM.
2019 FRGRARM T R+ RFELFA, 2019-2021 FARHHK
FIENBEEFZHRIIMNERUEEZFZNERERAELEHR,
2021 FHEKREHPAT RERHRMETERGEES ALKRELE
EHEELEWR. 23S Carmela and Carmelo Ridolfo Prize in Stem
Cell Research, EIfF THMASRZMFR, FAEKEE 1851 FRK
YeREERZASHERMNT FEYFHL (EMBO) postdoc

fellowship,

Unveiling pluripotent state transitions during somatic cell reprogramming and
early human embryonic development

RUEF
LichribNE=

[#Z] Human development is a highly-coordinated process, with any abnormalities during the early
embryonic stages can often have detrimental consequences. The complexity and nuances of human
development underpin its significance in stem cell and embryo research. By studying the molecular
mechanisms underpinning the reprogramming process of human somatic cells into pluripotency, we
unveil a dynamic cell fate decision that led to the derivation of induced trophoblast stem cells. We also
describe the reprogramming of fibroblasts into in vitro three-dimensional models of the human
blastocyst, termed iBlastoids. Characterization of iBlastoids shows that they model the overall
architecture of blastocysts, presenting an inner cell mass-like structure, with epiblast- and primitive
endoderm-like cells, a blastocoel-like cavity and a trophectoderm-like outer layer of cells. Cells undergo
a major epigenome reconfiguration when reprogrammed to human induced pluripotent stem cells (hiPS
cells). Using the knowledge gained from our previous studies, we developed a transient-naive-treatment
(TNT) reprogramming strategy that emulates the embryonic epigenetic reset. We show that the
epigenetic memory in hiPS cells is concentrated in cell of origin-dependent repressive chromatin marked
by H3K9me3, lamin-B1 and aberrant CpH methylation. TNT reprogramming corrects epigenetic memory
and aberrations, producing hiPS cells that are molecularly and functionally more similar to hES cells than
conventional hiPS cells. We foresee that these technologies will allow studies of early developmental
diseases and screening for treatments, and as such has tremendous potential for understanding infertility,

early pregnancy loss and advancing the use of stem cells in biomedical and therapeutic applications.
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BALREAMYFTAREEESRTRE, EFXREFR, HMEEWRF, PEEFRZER
&AL T FNEE F B

[BE] 7= (Aneuploidy) , BIAERNEEARFEBEAXLEEEMT R, BBHARENERS
iz —. RERSEERXERRTERNE LB N AXMBMEHE ZFE, EEMBL
£ ERPRERSEEEAERRTENAHEEERNEEFHR. AR NUHRE S5,
65. 85, 11 SH1 15 SEBEAFI=1K (Trisomy, Ts) B/NRFEEERTHAE (ESC) 15
AWRARE, F A CRISPR EF REKANHEZER Trps3 #HiT4ESmbr, B ZHRER-FE
EARXERTRHN ESC KR, BIMARAIL TrpS3 MIRBRITAZ N0 Er 4+ 24 ESC AYIBIERE

i —LE Trp53 FBRAY 6 SHEMAR=1K (Ts6) MRS ESC selErVIBERE IR, EEHEN
HOEZ 5 55T, Trp53 BRI EF 4 B ESC M Ts6 FASA ESC B9 B IR EHEE H A= T Al 8k
N MEPLFHTSEAEE ESCHELL, Trp53 MBREEHEIRS Ts6 Ff&{A ESC RMELFERD
DR ABRLL B, M ERAEE ESC EL MR AETHEM R EARNNBAER KSR+,
Trp53 FXfR AL B E LR RS ESC ERERFER R TR AER AT . BEMERIER A
fagiEnt, S5E4 8 ESC 48Lk, Trp53 AikRAE AR BIRE RS ESC 7R A AL B A TE AURUER |
MR AEKEENRBE. Z LR, BN ITEBR T 7 ESC AR BAIIE RS, FE
5 P53 EAGRKIE—EREMNMEIER, HER BRI HI MR IR,

[XBF] BfEK, EERXERRE, P53, MIATHIE BiAE
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ZWE. HER. HE. TEBR
FEARBHEREFEERFE—WEER

[(BE] B8 WAREHRFERDRRTHAME (AD-MSCs) 144K ST 857 A28 a3 % 2 4
BRI RS A TT AR

Jrk AWML (Bi2Se3) WKMATIGEFI AMRE, FINZMAKXIBRE 71T, BE
AHTE R TS, ®IT AD-MSCs/Bi2Se3 KA Z AT HE/\4RBEAHRE (NSCLC) AIEE[
W7 - 5> BIE MAEFIETE \ R BRIl AD-MSCs/Bi2Se3 4K 4 2 Xt Bhyeg A9 $E (5] BE h A ST 34
SR RAMNERAREERILFEARSEN AD-MSCs FZRAE 1. R M RERSYSTRE
87, ME Bi2Se3 HKMESHEHFIT UM AD-MSCs BRUHIEHZIMEMIE. AREYH
MK KA, Wi AD-MSCs NSHIHIX, Bi2Se3 LKMSTEEIFI B P MNFAREMNT 20
f%. AD-MSCs/Bi2Se3 5 X 5S4 REIEILLAHRGHIES] T AS49 /NRASFHEHE.
4 BERTHAESEERMEARELER S IHEERMERRT, mEBETRTHM
EESHRHRSNALMBR/ANESE, FitAELER 8 RTHME/NPs RS AT NSCLC AIEE
RIS = 1TH, LEHIRM.

[RE=] B7FETHE,; SKBETIEE,; kX
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Allogeneic hematopoietic stem cell transplantation for the treatment of acute
lymphoblastic leukemia: single-center, retrospective study and ALL
transplant-specific prognostic scoring system

BRE. 5%
TEARBREMEEERFE _NEER

[# 2] Background: Acute Lymphoblastic Leukemia (ALL) is a malignant tumor occurring during the
development of white blood cells, characterized by abnormal proliferation of lymphoblastic cells in the blood.
Patients with all survived for only a few months before the 20th century, with 20% all survival achieved with
single agent chemotherapy and 50% all survival achieved with multiagent combination + radiotherapy. With
recent advances in all treatment options and continuous optimization of allogeneic hematopoietic stem cell
transplantation (allo-HSCT), the current complete remission (CR) rate of childhood all is 90%, and the long-
term disease-free survival (EFS) rate reaches 80%. However, adults (> 15 years old) are less clinically effective
than children, with CR rates of 70% - 90%, EFS of only 30% - 40%, and long-term survival rates above 60 years
old are only 10-15%. Allogeneic hematopoietic stem cell transplantation (allo-SCT) is an important therapy
for ALL and is indicated as part of first-line therapy for adults with high-risk ALL and as the only treatment
for relapsed and refractory ALL. Studies have shown that the long-term leukemia free survival (LFS) rate of
allo-HSCT with myeloablative preconditioning therapy can reach 45% to 75%. Objective: To investigate the
efficacy of allo-HSCT in the treatment of ALL, and to explore the risk factors of allo-HSCT in ALL patients.
Study Design: This is a disease-specific, single-center and retrospective study. We retrospectively studied 220
consecutive patients with ALL who underwent allo-HSCT in our center over the past decade. Results: Between
January 2011 and December 2021, 220 consecutive patients with ALL who underwent HSCT at our transplant
center were enrolled in this study. The median follow-up time was 47 months (range, 2-140 months). All of
the patients achieved hematopoietic reconstitution. The median time intervals to achieve neutrophil
engraftment and PLT engraftment were 15.0 days (range, 10-56 days) and 18 days (range, 10-119 days). The
cumulative incidence of acute graft versus host disease (GVHD) and grade llI-1V acute GVHD at 90 days were
22.6% (17.6%-28.8%, 95% Cl) and 2.6 % (0.8%-6.4%, 95% CI), respectively. The 5-year cumulative incidence of
chronic GVHD and moderate-severe chronic GVHD were 27.7% (21.9%-34.5%, 95% CI) and 15.9% (11.1%-22.3%,
95% CI), respectively. The overall incidence of infection was 78.6%. There were 52 patients occurred relapse.
The 5-year CIF of relapse was 23.5% (18.2%-29.8%, 95% CI). Of these, 44 patients belonged to the high-risk
group. There were 38 patient deaths by December 2021. The 5-year overall survival (OS) was 80.4% (95% Cl,
73.7-85.6%). The 5-year leukemia-free survival (LFS) was 72.6% (95% Cl, 66.0%-78.1%). We developed the
nomogram to predict the OS and LFS of different patients. According to the ROC boundary value of the
nomogram score (score=92), we obtained the scoring system of OS: low-risk (score =92) and high-risk
(score>92). The 5-year OS was 88.2% (95% Cl, 80.2-93.1%) and 61.7% (95% CI, 47.7-73.0%) for the low-risk group
(n=153) and high-risk group (n=67), respectively (p = 0.000, HR =4.12, 95% CI 2.14-7.91). Using the same
method, the scoring system of LFS was obtained: low-risk (score =70) and high-risk (score>70). The 5-year
OS was 87.5% (95% CI, 80.1-92.3%) and 54.0% (95% Cl, 43.2-63.6%) for the low-risk group (n=120) and high-risk
group (n=100), respectively (p = 0.000, HR =4.23, 95% Cl 2.35-7.61). Conclusions: The transplantation mode
in our center has achieved good therapeutic effects in treating ALL. In this treatment mode, it was also perform
an integrated prognostic scoring system for ALL after allo-HSCT, which accurately and conveniently predicts
OS and LFS in patients with ALL after allo-HSCT. In addition, the bridging of allo-HSCT with novel cellular
immunotherapy contributes to ALL.

[3€8252] Acute Lymphoblastic Leukemia, allo-HSCT, cellular immunotherapy contributes
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Favourable outcomes between HLA-haploid and matched sibling donnor
hematopoietic stem cell transplantation: multi-centre, retrospective study and
severe aplastic anemia transplant-specific prognostic scoring system

S#MHE. 5%
FEARBHREREEERFZE ZNEE

[#%2] Background: In recent years, haploidentical hematopoietic stem cell transplantation (haplo-HSCT)
treatment for hematological malignant diseases has made great progress due to the advent of novel
conditioning regimens, optimized graft manipulation, improved graft-versus-host disease (GVHD)
prophylaxis, and advances in supportive care. It also showed very favorable outcomes in severe aplastic
anemia (SAA) patients in recent studies, with comparable outcomes to those of patients receiving immune
suppressive therapy (IST) and allogeneic HSCT from an matched sibling donor (MSD) or matched unrelated
donor (MUD). However, most of the previous studies relied on single-center data analysis, and the
conditioning regimen, GVHD prophylaxis and supportive care were relatively singular. We do not know
whether there are differences in the survival of SAA patients after haplo-HSCT and MSD-HSCT under
conditions involving different transplant centers, conditioning regimens and GVHD prophylaxis.
Objective: The primary aim is to assess the curative effect of haplo-HSCT compared with MSD-HSCT in the
treatment of SAA. The secondary aim is exploratory to analyze the risk factors of overall survival (OS) of SAA
patients.
Study Design: This is a disease-specific, multi-center and retrospective study. We retrospectively studied 156
consecutive patients with SAA who underwent haplo-HSCT or MSD-HSCT at four transplant centers in China.
Results: Among 156 enrolled patients, 39 in MSD-HSCT group and 117 in haplo-HSCT group. The date of the
last follow-up for all surviving patients was April 30, 2022. The median follow-up time was 26.5 (range, 2-117)
months. There was no difference in patient age and gender, ABO blood type, donor age and donor gender
between the two groups. There were differences in time from AA diagnosis to HSCT between the two groups :
2 (range, 1-72) months in the MSD-HSCT group and 4 (range, 1-122) months in the haplo-HSCT group
(p=0.021). There are also differences in Conditioning regimen (p=0.040), GVHD prophylaxis (p=0.000), CD34+
cells (p=0.021) between the two groups. The median age of participants at the time of transplantation was 27
(range, 10-45) years in the MSD-HSCT group and 24 (range, 2-57) years in the haplo-HSCT group. The 2-
year OS rate was 87.5% in the haplo-HSCT group and 89.7% in the MSD-HSCT group. Time to hematopoietic
reconstitution, incidence of GVHD, infection and graft failure rates were not significantly different between
the two groups. According to the median score of the nomogram, we obtained the SAA prognostic scoring
system: low-risk (score=0) and high-risk (score>0). The 2-year OS was 96.4% and 80.4% for the low-risk group
and high-risk group, respectively (p = 0.004). According to the ROC method boundary value of the nomogram
score, we obtained another scoring system: low-risk (score<72) and high-risk (score>72). The 2-year OS was
95.2% and 73.7% for the low-risk group and high-risk group, respectively (p = 0.001).
Conclusions: Haplo-HSCT achieves outcomes comparable to those of MSD-HSCT for SAA patients. Haplo-
HSCT should be considered an effective alternative for patients with SAA without a matched sibling donor.
The SAA transplant-specific prognostic scoring system proposed in this study can conveniently predict the
OS for SAA patients following MSD-HSCT or haplo-HSCT.

[368#=2] severe aplastic anemia, haploidentical, HSCT, nomogram, prognostic scoring system
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[BE] B RECESRABARCERBENFEREFLLR, EXSHITBMABAIHERHL,
SERENETSHBERENARIRETAXEE, FEEAMBES T HER R HH,
TE AR ARC A RERER RN AT HER T M E A B R ARG T 4
f2 (mESC) TEAWMIRRE, FR/NEMREILERBRRERFEE mESC AR IGER
BRELMBE RS, BRSESERANF (WGS) ST EAMRIGESHZBIEREE NHE
F (CNV) 1B, BIEHNEFAHNF (WES) DITERRTHER, B REmERANF
PTLCRIRAEMESENERRLE, BrrAREdBiaBEsns Tis. ER 5%
A2 mESC A[E), Ff&E{A mESC /MR T Al A AR 88 i ot B £ Mz im =2 B 4615, B4%
fii. FRRE. F7. BBz 9\ARSF . WGS #1 WES iR B, REAIFARERS T2 PR B IR CNV
TER L F . B FANFo T AT BERABMES BT FERENEE THER
EEVHRE. TURS PPtk RSB 0 L R EABEIA AR I ERIA KT EE T,
RN B B AR . H—PHMRREA, ERBEEIETR Oleuropein A BRI Rz AT
H3 4-PBA BER UL G R EE AR, FEMRATEEARN (UPR) = EEEAIX
BEFNGREEZRMFEERIBOEZIE, 518 FEALEMEHBERLYE. EOK
AR MR BN A BN A ER B F A (e At B AR S B MR 0 TALH), X 0 IR MAE S
BEIPLGIR M T B A .

[#F] Wiak, %% REE RIETHR S08E RNRNEK
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Effects and mechanisms of various Mesenchymal stem cell targeting
Ferroptosis on inflammatory diseases

Foa, {EEE. REF. B%E

Beijing Institute of Radiation Medicine

[{&Z] Inflammatory disease is a major global health problem, which is closely related to the
occurrence and development of many diseases. Multiple Mesenchymal stem cell cells (MSCs) ,
as a promising therapeutic approach, have attracted extensive research interest in recent years.
In particular, recent studies have shown that MSCs have the ability to regulate iron metabolism
and ameliorate inflammatory diseases by targeting Ferroptosis. Ferroptosis is a special cell death
caused by iron accumulation in cells, which is closely related to the occurrence and development
of many inflammatory diseases. It has been found that MSCs can regulate the intracellular iron
level by secreting iron regulatory proteins, and inhibit the occurrence of Ferroptosis. On the
other hand, MSCs can also modulate inflammatory response by releasing extracellular vesicles
and extracellular nucleic acids, further improving inflammatory diseases. Specifically, MSCs
regulate intracellular iron levels by regulating the expression of genes related to iron metabolism,
such as ferritin and iron transporters. MSCs can also inhibit the production of oxidative stress
and inflammatory mediators, thereby reducing the inflammatory response. In addition, MSCs
can regulate the function of immune cells, inhibit the activation of inflammatory cells and release
of inflammatory factors. In summary, studies on the effects and mechanisms of Mesenchymal
stem cell targeting Ferroptosis provide new ideas and approaches for the treatment of
inflammatory diseases. Further research will help to reveal the mechanism of MSCs in
inflammatory diseases and provide better guidance for clinical application. These results will
provide theoretical basis for the development of new therapeutic strategies and drugs, and bring
new hope for the treatment of inflammatory diseases.

[%=] Inflammatory disease, Mesenchymal stem cell, Ferroptosis, Inflammation, Iron

Metabolism
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[#&E] fx/)\ 0 E 5% (cerebral small vessel disease,CSVD) F E 45 ik A/ ME R E SFEHI— A5
ZFRGER, RROMEEZ RN 40-200 um, BFFELET/NFNEk. Mailk. EHMEM/)
BNRE HEERARIANAER BREERENTSRES. AR RN Z,
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Discovery and Application of Postnatal Nucleus Pulposus Progenitors
Essential for Intervertebral Disc Homeostasis and Degeneration

=iE
7 5 R Bt

[#8Z] Intervertebral disc degeneration (IDD) results from the dysfunction of nucleus pulposus
(NP) cells and the exhaustion of NP progenitors (ProNPs). The cellular applications of NP cells
during IDD are currently limited due to the lack of in vivo studies showing whether NP cells are
heterogeneous and contain ProNPs throughout postnatal stages. In this study, single-cell RNA
sequencing of purified NP cells is used to map four molecularly defined populations and
urotensin Il receptor (UTS2R)-expressing postnatal ProNPs is identified, which are markedly
exhausted during IDD, in mouse and human specimens. The lineage tracing shows that UTS2R+
ProNPs preferentially resides in the NP periphery with its niche factor tenascin-C and give rise
to functional NP cells. It is also demonstrated that transplanting UTS2R+ ProNPs with tenascin-
C into injured intervertebral discs attenuate the progression of IDD. The study provides a novel
NP cell atlas, identified resident ProNPs with regenerative potential, and revealed promising
diagnostic and therapeutic targets for IDD.

[3€88=] Sc-RNA seq; intervertebral disc; lineage tracing; nucleus pulposus cell atlas; stem cell

therapy.
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INcRNA CARMN &3t Wnt (5582 A IR & I I5 & T 4RRaThes
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[BE] ILBRNEE. BARBILFARELEFIRAKREALRTARMNIGE. DUFRBTIUSE
W, ABRTHEENEERETSEELRERMARELRE. EFK, KEFRD RNA HIESK
5rzs50RXENARELAERR. BISBENFERMUFTIARIE, FINTKI IncRNA
CARMN ZEZLIR TR T HEE S, ARIMEFILRTHET, CARMN E{ESBUEFFLARE
72 B I ANIBIERE /1 T hE . MABESLRERRI CARMN R RSB R THARFTEELS
RSB, £ FIH L, CARMN MIRIESE Twistl FXBHFZEFTIE. BAi1#
—4 %I IncRNA CARMN 5 Wnt 1BE&H 1Y delta 1 Catenin (CTND1) BHE4ES, &5 Wnt g
BEMUE. FEFLARFES, IncRNA CARMN FBREETS B Z &K MMTV-Wntl B & A& R R IR A AE
TR R RAAIMPIERE /1. 7 £, IncRNA CARMN FRIA FABRTAMEH, Bid Wnt--Twistl
DFHERILRTEBT 4R, & Wnt BURRILIRBAN R E KRR

[%4&F] ZEET4HEE, Wnt, IncRNA, CARMN
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Human dopaminergic neuron organoids derived from pluripotent stem cells

EZIA. AEF

T E R F RSP S

[#Z] Parkinson disease (PD) is the world second most common neurodegenerative disorder,
characterized by progressive rigid hypokinetic syndrome and irreversible degeneration of
dopaminergic neurons (DNs) in the midbrain’s substantia nigra pas compacta. Despite
numerous studies on PD neural disturbance, our understanding of PD pathophysiology and
drug therapy remains insufficient. We introduce a protocol for differentiating human
dopaminergic neuron organoids (hDNOs) in a 3D culture following the developmental trajectory
of DNs. These hDNOs, viable in vitro for over 1 year, comprise mature DN-like neurons and
various glial cell types. Mature hDNOs formed neural network, exhibit giant depolarizing
potential (GDP)-like events, and respond to dopamine agonists and antagonists. This suggests
that hDNOs effectively emulate DNs' physiological function in vitro. When compared to human
DNs from monolayer methods, DNs in mature hDNOs better reflect the structural and functional
attributes of their in vivo counterparts. Our research offers a 3D in vitro model that closely
represents midbrain DNs, potentially aiding in further understanding and promoting therapeutic
advancements.

[3%#=] Parkinson disease, human dopaminergic neurons organoid, neural network, 3D in

vitro model
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hUCMSCs improve autophagy and promote testosterone synthesis via

AMPK-mTOR pathway in aging mice

WIBF 1,2, BEeR 12, RWAE 1,2, IEE 1,2

1L BYERARFHBEERIMNEMEIEESLRE, =M EX, 563000
2. BXERRZALQRHERESHBLEEFEMHBBRCFF 0, TM BX, 563000

[#8Z] Purpose : To investigate the effect of human umbilical cord mesenchymal stem cells
(hUCMSCs)-mediated AMPK/mTOR signaling pathway on autophagic capacity and testosterone
synthesis in testicular tissue of aging mice.

Methods : The aging model was established by subcutaneous injection of D-galactose (D-gal)
into the neck, and P5 hUCMSCs 5x105 cells were injected into the tail vein at the 9th week.
Testicular weight and testicular index were measured 4 weeks after transplantation. Testosterone
level was detected by ELISA. HE staining was used to observe the morphology of testis.
Immunohistochemical staining was used to detect the expression of Beclin-1 and StAR. RT-PCR
and Western blot were used to evaluate the molecular mechanism.

Results : The testicular function of aging mice was significantly improved after transplantation
of hUCMSCs. Compared with the model group, the testis tissue structure of the hUCMSCs group
tended to be normal, and the testicular index was significantly increased. The gene expression
of Star, Cypllal and Hsd17b3, the key enzymes of testosterone synthesis, was significantly
increased, and testosterone level was increased. In addition, the activation of AMPK/mTOR
pathway increased the expression of p-AMPK and decreased the expression of p-mTOR, up-
regulated the mRNA expression of autophagy-related proteins Beclin-1 and Ulk1, improved the
autophagy defect, and restored the function of testosterone synthesis.

Conclusions : By activating AMPK/mTOR pathway, hUCMSCs not only improved the autophagy
ability of testis tissue in aging mice induced by D-gal, but also increased the level of key enzymes
in testosterone synthesis, and restored the testicular function of aging mice.

[3%$#=] hUCMSCs; Autophagy; Aging; Testicular function; AMPK/mTOR
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Umbilical Cord Mesenchymal Stem Cells Rescued Cardiac Function via Up-
regulating Mitophagy in D-galactose induced Oxidative Damage

X5, RWEE. fREfE. XUEE. BR. i, TiEL A58, Rite
B X ERAFH B ER

[#%Z] Abnormal mitochondrial autophagy is involved in the regulation of myocardial oxidative
injury and dysfunction. Mesenchymal stem cells (MSCs) have shown protective effects on
myocardial tissue injured by ischemia or ischemia reperfusion. We investigated the effect and
mechanism of human umbilical cord mesenchymal stem cells (hUCMSCs) on D-galactose (D-
gal)-induced oxidative damage, cardiac dysfunction and mitophagy dysregulation in mice. The
cardiac hypofunction model of mice was produced by subcutaneous injection of D-gal (200
mg/kg) daily for 9 weeks. At the end of the 9th week, hUCMSCs (5x105 cells/mice) were
injected into caudal vein, and 4 weeks later, the therapeutic effects were determined. Ultrasonic
Doppler detection revealed the D-gal-induced decreases of cardiac ejection fractions, left
ventricular fractional shortening, cardiac output and stroke volume were ameliorated after
hUCMSCs transplantation, while the increased left ventricular anterior wall and hear index were
decreased by hUCMSCs. D-gal induced myocardial tissue structure disorder, morphological
change and loss of myocardial cells were obviously reversed by hUCMSCs. D-gal increased
oxidative stress, evidenced by the content of malonaldehyde in serum, was reduced in hUCMSCs
group. The D-gal decreased mitophagy protein expressions of LC3, LAMP1 and Mfn2 were
increased in hUCMSCs group, while D-gal increased HSP60 and DRP1 were reduced towards
the control group by hUCMSCs. Overall, hUCMSCs transplantation was effective in removing D-
gal induced cardiac damage and dysfunction, and the mechanisms are related to reduced
oxidative injury of myocardial tissue and preferably maintained myocardial mitochondrial
autophagy.

[3%#=] umbilical cord mesenchymal stem cells; mitochondria autophagy; cardiac function;

D-galactose; oxidative damage
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Neural aging and regulation research
=357
P ERF DR

[#Z] Biologically, aging means decline of organisms vitality. It's a inevitable degeneration process of
organizational structures and physiological functions . In the perspective of physiology, aging is a
developmental cycle starting with fertilization, ending with death. Although modern medicine has
promoted human health and partly extended life expectancy, fundamental new theories breakthroughs
about aging are eagerly expected.

Essentially, the real pressing threat is not aging itself, but are many diseases follow. Aging is the main
risk factor for many diseases, such as neurodegenerative diseases, cardiovascular diseases and cancer.
Aging acts in complex ways on a mosaic of molecular and cellular process that have yet to be fully
identified and remain poorly understood. Similar or identical abnormal regulation occur in different aging
organisms. Carlos and his colleagues have been committed to exploring identities of aging in decades.
They firstly enumerated nine tentative hallmarks of different organisms in 2013, and made a update
recently. In their theory, aging is driven by hallmarks fulfilling the following three premises: (1) their age-
associated manifestation, (2) the acceleration of aging by experimentally accentuating them, (3) the
opportunity to decelerate, stop, or reverse aging by therapeutic interventions on them. Based on the
above requirements, twelve hallmarks of aging can be put forward: genomic instability, telomere attrition,
epigenetic alterations, loss of proteostasis, disabled macroautophagy, deregulated nutrient-sensing,
mitochondrial dysfunction, cellular senescence, stem cell exhaustion, altered intercellular communication,
chronic inflammation, and dysbiosis. Aging changes many genes expression model by regulating DNA
methylation, histone modification, chromatin remodeling, retrotransposon activity, non-coding RNA
(ncRNA) regulation, and RNA modification, all of which participate in the regulation of the aging process.
Aging is associated with extensive remodelling of epigenome. From yeast to humans, an shared
epigenetic trend detected in aging cells is the general loss of histones, which linked to numerous cell
activities such as cell cycle exit and autophagy. It was reported and believed that DNA methylation in
specific regions or at specific sites in the genome decreased with aging. Intriguingly, some CpG sites
where DNA methylation levels changed, have been used to build ‘epigenetic clocks’ capable of predicting
the chronological age of a sample with high accuracy. However, specific CpG sites selected by different
clocks often do not overlap and different epigenetic clocks capture different biological signals, the clock
concept should not be confused with overall methylation signatures of an aging individuals. But in terms
of sheer excellence, Trapp and colleagues introduce ‘scAge’, a novel computational method that allows
the determination of DNA methylation age at single-cell resolution. This tool can be applied to study
functional heterogeneity between cells characterized by differences in their scAge, and could allow
researchers to better understand mechanisms that contribute to organismal aging.

Except of gene damage, accumulation of protein damages over time also accompany with senescence.
Post-translational modifications of proteins plays key roles in cell metabolism and cellular
communications, affecting lifespan and aging. Protein misfolding and abnormal aggregation occur more
frequently in aging individuals. Lewy body in PD patients and amyloid in Alzheimer disease patients are
current widely known aging-related abnormal proteins. Besides, more than 200 kinds of proteins were
found relating with aging. Within which Insulin- like growth factor (IGF) signaling, mitogen- activated
protein kinases (MAPK), hypoxia- inducible factor 1 (HIF1), cytokine signaling, Forkhead Box O (FOXO)
metabolic pathways, folate metabolism, advance glycation end products (AGE), and receptor AGE (RAGE)
metabolic pathway are most remarkably. It's certain that damaged proteins affecting various
physiological functions of the body, Whether it's instincts or the ability to learn. With the current view,
replacement or supplement strategy perhaps is the best choice. Besides, the mechanisms of aging, a
worthy focus of concern, are deserved to dig deeper.

[825] stem cells; ageing; neurodegeneration
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[BE] FREXHEETE (AMD) RFEEAMNRENEERR, BRIEEBEH XA
77k, AMBEEE FRMA (RPE) #BEE AMD EFBHAT AR, E2FEEARFE
BERTENEREHERMRARNEHN, EHBENRAEE. sTfRRB, SMNEMBERE
AMD #HBESBRFAAEETERR, ARNBERNARGFEETEEEYN, X2, RINET
7 hESC-RPE #1 AMD &3 PBMC HERAER DRI B AR RERINE, SEFANELZNIR
&R 2 (COX-2) Liff 15-BERFIRERSE (15-PGDH) T, XERERIIRE
E2(PGE2)IFCA A S /K IRES, X 5T AMD BEEMX RPE (945 R —%. PGE2 &
BREMRBMEEZE TR, EAR M T TEAREIG D FHEXEF . FAER PGE2
T4bIEfE 5 PBMC ££55 77 49 RPE ABERIL I Lt (AT ST BE , PUAT FIGTERE 111858,
ERBERNEESNFEERMESE, X2 PGE2 81T EP2/EP4 5515 S L AR MM
Ml & LH A EE T (mitohormesis) , RFERHERENREEARITEFRS AN
PSR, B, BAVRM T —Fh@id PGE2 Uik RPE 4BAE IR ST 2 MRS S4EE
FERNTE, XA RPE B ENIRRENRRE T HERSE,

[Régx] VNBEER LR, PIRE 2, EREAENEN, ShE, JME
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RETHXMYR, SEMEXPHERER. B2/ ERMAREHEMRRERERRERKE
i, ERRHENREMIAE, METREBMRETHRG, FUERERATEEE. F
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[BE] RESHENEES—EMRBRAMIRENER . NEZHHIEPER BB
BHRAEPU TR, EIREFRBIRTIRKAZRRENRAYZ, HROEAMNE
RRIEHER, XSRBRBHIE W, R —RENER, FZHARE KN, EEai
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Precise Correction of Lhcgr Mutation in Stem Leydig Cells by Prime Editing

Rescues Hereditary Primary Hypogonadism in Mice

2ol TS

IR FE R ESRR

[#ZE ] Hereditary primary hypogonadism (HPH), caused by gene mutation related to
testosterone synthesis in Leydig cells, usually impairs male sexual development and
spermatogenesis. Genetically corrected stem Leydig cells (SLCs) transplantation may provide a
new approach for treating HPH. Here, a novel nonsense-point-mutation mouse model
(LhcgrWw495X) is first generated based on a gene mutation relative to HPH patients. To verify
the efficacy and feasibility of SLCs transplantation in treating HPH, wild-type SLCs are
transplanted into LhcgrWw495X mice, in which SLCs obviously rescue HPH phenotypes. Through
comparing several editing strategies, PEmax system is identified as an efficient and precise
approach to correct the pathogenic point mutation in Lhcgr. Furthermore, delivering intein-split
PEmax system via lentivirus successfully corrects the mutation in SLCs from LhcgrW495X mice
ex vivo. Gene-corrected SLCs from LhcgrW495X mice exert ability to differentiate into functional
Leydig cells in vitro. Notably, the transplantation of gene-corrected SLCs effectively regenerates
Leydig cells, recovers testosterone production, restarts sexual development, rescues
spermatogenesis, and produces fertile offspring in LhcgrWw495X mice. Altogether, these results
suggest that PE-based gene editing in SLCs ex vivo is a promising strategy for HPH therapy and
is potentially leveraged to address more hereditary diseases in reproductive system.

[€%=] testis, testosterone, hypogonadism, spermatogenesis, stem Leydig cells, prime

editing
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Therapeutic Potential of Double-Negative T (DNT) Cell Infusion in Alleviating
Alzheimer's Disease Symptoms

WL, MR &RE. XEUE. T, KER. &
1 E R F e sh ¥ 5

[{ZE] Alzheimer's disease (AD) is characterized by progressive neurodegeneration that
contributes to cognitive decline. Among the immune cells implicated in modulating
neuroinflammation, TCRaf+NK1.1-CD4-CD8-double-negative T (DNT) cells have shown
efficacy in mitigating neural functional decline across several neurological disorders, suggesting
their promise for AD intervention. To explore this, we infused expanded DNT cells into 5%XFAD
mice, a recognized AD model. This treatment significantly attenuated neuroinflammation in the
recipients, with mechanisms distinct from other therapeutic contexts, potentially mediated by
the downregulation of H2-Aa and upregulation of Skap2. Crucially, the treatment notably
reduced plagque accumulation and steered microglia toward a more homeostatic and
neuroprotective phenotype. Additionally, AD mice receiving DNT cell infusion exhibited
enhanced cognitive ability, heightened synaptic plasticity, improved oligodendrocyte health,
and increased neuronal complexity. Collectively, our findings underscore DNT cell
transplantation as a compelling therapeutic avenue for AD.

[885] Alzheimer's disease, cell therapy, AR plaques, TCRaB+NK1.1-CD4-CD8-double-

negative T cells
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1. RERFENITT R
2. PEMZERRFFFESR
3. PEMNZERTHRESBEEZEIHTARE
4. ERTHBSHEEFLFHARR

[BE] FHBEERDENEENANE EFEERAR, BHEENHAARES ALBEIRE—D
TPk, MENHRREA, ENSBNEBURARSEXNRGRETEZNE, EAEHB
HERYS, SBOMNARENHMESHNERENE, ERVEAGHEREZAAPKRER. R
i, KL HOMRKRARZLAES S RERNAFAT, FRIMEHEMNDWERE TR
ERRIERN . BT XA EE E rh EEAAME B8NS & MR RNFFEIE DT, BN
AENEXERSZMERMAREREAEXE, S5 FEMNERERS. B, RANEILT
9 BREMAR T A BARER R BN T RRAAANTIE. KRERKTH, BN
SEUNRRE R BERMAERIAE AR M4 RIS S, TR 0B RE P A 5 T 40 AR UL
Do FARBR B LR B AT ZRME T I LRI MRS ENES, Hfm
EREMNHSENIINE R BRES CO8+T AR  EITRERSLR R, T ERRLET#Z (PVN)
EFEX—RENERMX, #oa PN {E'E ERREBUARRIURE (CRH) AT DUEE
SMNEBBETLAMBAAER, #AMADEERN. BIMNOMREL 7B AFHTHIRSINE
HERGHKR, ANBMRRIER G T B

[XEF] BHEHR REAHE XEHE TEK B8 DREBUERRIME
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Regulation of human amniotic mesenchymal stem cells on follicular
developmental and inflammatory cytokines for therapy of cis-platinum
induced ovarian insufficiency mice

TRE. RWE. FH. M. THE=E. Soikig. BBF
B X ERAFH B ER

[3€8#=2] Abstract:Background:Premature ovarian insufficiency (POI) due to chemotherapy is
associated with severe physical damage and psychological burden on women. In the present
study, we investigated whether hAMSC can effectively restore ovarian function and structure
following cisplatin (CDDP) injury.

Method:POIl mice models were established through intraperitoneal injection of cisplatin.
Subsequently, transplantation of hAMSC was conducted to administer POl mice. Ovaries and
plasma of these mice models were harvested after seven-eighten days of treatment.Ovarian
morphology and follicle number were assessed by hematoxylin and eosin staining. ELISA was
used to detect hormone levels, which are related to ovarian function in serum.To assess monitor
the estrous cycle a vaginal exfoliated cell smear was used. To explore the underlying mechanisms
of hAMSC treatment for ovarian function recovery, the Additionally, we conducted HAMSCs
were labeled with PKH26, and cell implantation and distribution were observed.
Immunohistochemical staining was used to detect protein expression.

Result:After transplantation of hAMSC, the ovarian function-related hormone levels, restore
normal estrous cycleand and the number of ovarian follicles returned to nearly normal degrees,
its therapeutic effect is better than DES replacement therapy.Meanwhile, there was a significant
improvement in CDDP-induced POl may involve the increased expression of FSHR, IGF-1 and
VEGF protein and the decreased expression of Tnf-a protein in ovarian tissue. Furthermore, the
improvement of ovarian function and proliferation was associated with the up-regulation of
GDF-9, OCT4, POI1B, FOXL2 mRNA expression and the down-regulation of SCF mRNS
expression in ovarian tissues.

Conclusions:This study suggested that hAMSC promoted ovarian functions and proliferation by
regulating cytokines expression. Therefore, hAAMSC transplantation could be a promising and
efficient clinical therapy for POl in the near future.

[32885] Human amniotic mesenchymal stem cells, Cisplatin, Mice, premature ovarian

insufficiency
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[BE]/NREARERZRGBERRNFSESND T IR RHEEMRENTZTA
RS EFEROTFEMRELBT T SRERNNNARANHETERNERNE. BR
INRRARE RS S XM EZNESNARD. M NFB FSEE Y RUARZMS 5 RE
RERMEBET, UEESMBSINRESRR REFERR. RERK, FEIMMAMRIEE.
M. SRR, FEMRRMEOHMBERLTS N/ NIRARIETNEEER. P
ERMBEMART/NRRARBUNERESHD, PIIEIREELEDHE (MAPK)
gEEMZ—. @, EENHIETERRT, EAERESERNMT, BRNRERRN
ZINRAREIR, MAPK EBEHEES NFkB 2T RERIGISHIE. hE—PRRAPEHER
FARNRERIBEIRTE ML, METARNBENERRE, ER7T AP UEFEND T
EHHIST0E .,

[X%=F] NF-kB &EE, MAPKIEEE, HRMERGHRE

75




1023 ?fﬁﬂﬂﬂf”ﬁ%‘f?(ﬁ%’@‘iw

S OLg O 2t FEFARE+=RES

sRanswrraranswens AR AL

Comparison of chemicals-induced 2-cell like state in mouse embryonic stem
cells

FKFr. XM
FATT R

[f&Z] Mouse embryonic stem cells (MESCs) are heterogeneous in that about 1-5% of a given
ESC population express Zscan4 (Zscan4+) which marks a transient 2C-state and expanded
development potential. Thus far, various chemicals have been shown to promote 2C-state. We
sought to directly compare the efficiency of various individual chemicals or in combination in
promoting 2C-state using Zscan4+-tomato-red as an indicator. These chemicals included sodium
butyrate (NaB), retinoic acid (RA), Dotll inhibitor (EPZ), splicing inhibitor pladienolide B (PlaB), and
crotonic acid (CA). These individual chemicals can induce 2C-state to various degrees. However,
the 2C state induced by CA, RA, NaB or NaB+RA can only maintain for limited passages (P2-3),
followed by ESC differentiation in morphology. In contrast, 2C-state is maintained for more than
20 passages in PlaB or in PlaB+CA conditions. PlaB or PlaB+CA produced 2C-sate shown by
Z/scan4+ tomato red at higher efficiency of approximately 13% by flow cytometry, and higher rates
by immunofluorescence microscopy, compared with those of controls (1-2%). RNA-seq revealed
that 2-cell genes are expressed at higher levels in PlaB, and highest in PlaB+CA cultures, compared
to controls without adding chemicals. The PCA analysis revealed that ESCs may undergo distinct
cellular trajectories in response to PlaB and that combination of PlaB+CA induces different states.
Thus, our results show that PlaB together with CA further promote reprogramming to 2C- like
state.

[388=] - Mouse embryonic stem cells (MESCs),2-cell genes, PlaB, NaB, RA, EPZ, crotonic acid

(CA)
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[BE] . FEefBERENEE/ R FR1E (autosomal recessive spinocerebellar ataxias,
SCARs) B—ARRENHNMARITMRR, BURIIHIEZ. RNBES—FI#EH AFG3L2 E&5 %
BREM SCAR KR, XEDHEH— AFG3L2 RE, BLImRFIE., 7/ SCAR RAEFFFAY
hiPSCs (human induced pluripotent stem cells) , #H{79 F/KENBURH B . 18T RACE (rapid
amplification of cDNAends) 318, &I Z hiPSCs Ay AFG3L2 BF 4 BUFN R AU mRNA Fik kK
. BRMBER hiPSCs 1 AFG3L2 EE2UREFEFE, HHEEAREENLALEMIINE
FE. EM AFG3L2 RETTNIEE LA MCU EEYAMTE EMRE fYFKRIX, /5 SCA28

(spinocerebellar ataxia 28) £&:3& Purkinje cells f Ca2+id#;, 52k Purkinje cells JET-, FK{1RTE
BEM hiPSCs 1, RIVELHIK Ca2+id 3, MCU EEWHM I E MICUL FRIARIPE(R, EMRE &
KRS, M EERIER, FIAREESM hiPSCs H{13E T MICUL )51 Ca2+T H T2
SESCAR BELARIBRNEI < —, AlLEERARFITTHOSNEE B iR M T Kk

[X@F] EF AFG3L2, FREKRBMBEENEI/NNILFRE, LhERG, Ca2+d#H
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Predictive Value of Pre-Treatment ctDNA Genomic Landscape in Relapsed or
Refractory Multiple Myeloma Patients Undergoing anti-BCMA CAR-T
Therapy: Insights from Tumor Cells and T Cells

B

IR FEF BB —ER

[#%2] Anti-B-cell maturation antigen (BCMA) chimeric antigen receptor T (CART)-cell therapy
has yielded remarkable safety and efficacy in refractory or relapsed multiple myeloma (RRMM).
The circulating tumor-derived cell- free tumor DNA (ctDNA) exhibited distinct advantages over
bone marrow (BM)-based genetic approaches in addressing the challenges posed by tumor
heterogeneity in distribution and genetic variations in MM. Here, we profiled a total of 108
samples from MM patients before treatment of ctDNA for its predictive value in the relapse and
primary resistance of the CAR-T cells therapy. The CAR-T cell proportion and the CD8/CD4
subset were monitored throughout the treatment process. We observed that high ctDNA
level( > 1430ng/ml) was strongly associated with shorter progression-free survival
(PES)(P=0.007). Meanwhile, it also significantly related to higher percentages of bone plasma
cells by FCM (P=0.013), lower percentages of CAR-T cells at peak (P=0.037) and higher
percentages of CD8+ T cells(P=0.034), which enabled integration of tumor and T cell effector-
mediated factors for assessing treatment failure. Alterations in several individual genes indicated
poor outcomes, including IGLL5(P=0.004) play a role in the immune response, IRF4(P=0.024)
involving in NF-kB signaling pathway and CREBBP(P=0.041) participating in the epigenetic
regulation of gene expression. Multivariate logistic regression analysis revealed ERBB4 was
statistically referring to resistance to CAR-T cell therapy (P=0.04). Among patients with ERBB4
mutation, 4 patients failed to get complete response and all got early relapse. In addition, the
patients with two multiple-site ctDNA mutation have terrible outcome with progression-free
survival time less than 6 months, thorough information on the genomic instability (P <0.001).
Our research demonstrated the feasibility of detecting multiple myeloma (MM)-derived ctDNA
using a 154-gene panel sequencing, serves as an adjunct non-invasive measure of substantial
tumor burden and a prognostic genetic feature that can assist in predicting response to anti-
BCMA CAR-T therapy.

[388=] anti-BCMA CAR-T therapy; circulating tumor DNA (ctDNA); multiple myeloma
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—FMBEIFIE H RE S Hl & 8 &4/ NRAY iPSCs V7%
MEE 1,23, IEIK 1,2,3, BFEW 12,3, £ 1,23, BREE 1,23, 3ER 1,2,3, 85
F 1,23, skt 1,23, R— 1,2,3

1 bBRBRFEFRERRM BT EER LBXBRFEFRNEILEER, L 200040
2. PR BAFEMEFXRARKRRFSREREFR, L& 200025
3. ERPREGFHRD TENFERATRE LBTHRREEETIREERLKE, L§ 200040

[BE] B HAERIMESEARERENIFSHEZREM T (induced pluripotent stem cells, iPSCs)
RN R ENFEERETENATENTHR, NXAHAEHITXIHFHRERTELLE S
MZRMRIERR, ALAMRFL—F B ERAMSREHX (Locus Control Region, LCR) 1% GFP
RE, HECAAREGEIRTRIEEERETSNATLMNS R THBNT .

7k AAANBEFHIENEFARETM GFP RIAH b BREAE R HS23-GFP HERF/NR, BHE
RERR, AEEINGIE PR ARPLAT4E4RRE (Tail tip fibroblasts, TTF) . MIBRSHEERERFREERRE
B[R KIf-4, Sox2, c-Myc, Oct4 #34# TTF #HITAMMEERE. EHREEHTHEEARER, AR
M HEERES (alkaline phosphatase, ALP) ¥IS IS UET4RARAI Z8EME, F RT-PCR 75753 Sox2. c-Myc, Octd
ZRMEAATEERN, HFNRETEARRFTRSENREIE.

Z53R: HS23-GFP B EFE/NRA TTF AR ERBEEIRHERNEN T REBENAEAD (GFP+) RAMAK
15 (GFP-) MYZRBESCRE. ARG THiTHkeEER, HI&H GFP+ iPS MAAEAR TN GFP-iPS ZHAER .
K ZREMSLIIIUE, GFP+ iPSCs F1 GFP-iPSCs A ALP P A FHM LR, ZREMER Sox2. c-Myc, Octd 7&
mRNA KB BRIk . AN RIEALR LA GFP+iPSCs BE 8| F Hil &0/ N\R, FH BT
REHTZANR, MU TIEERE] GFP+ iPSCs FEZAIRA TR GFP+LL M. A GFP-IPSCs
BEF AR E AN, SAMARIEERAE] GFP+4RfE. Fitk, GFP+iPSCs REHRIET SR iPS MR,
GFP-iPSCs | 2 ERTBEATEMMBER

R ARFRETEY HS23-GFP FRIAERMEL AERELETERETEM iPSCs, X—TF
MITERBE NS, R, FR. ERBEANSREN PS @RER.

[X@EFx] azZHX, KEWHNEE ERE FSULETAR HEE

79

¥
" w...




cssCR @sn @ ) SR, el L i

ransient activation of PIEZO1 mechanosensitive channel facilitates ex vivo
expansion of hematopoietic stem cells

TG, FE£E. ZRF. BIEE
HIRF

[E] LT ThaE S m 4808 (HSCs) AYKEAE Ay X T L BT HSC BAEMIRKN B E
REE. T HSC BRI AEVBENBAREREREZS EPHRMEXBERZZ—. BIRE
BTYMBURB FBE (MSICs) EEMREHEXETER, EEEBEEIRA HSCs F &L
BRARTHNERNTBE. X2, H{RR PIEZO1  HSCs B ERIAM MSIC, S AR5
A2, PIEZO1 MBRAMIFEAFHUEN BAEFRA HSCs BE, BRARBEHEERA HSCs F
ZIGHE Y PIEZOL BUE., AT SHSBXMBCRNEG, BOFE T ARNMEK, FHERTE
1229 500 HhK A9HE R ER S YRR BEK 1 A8 B U PIEZO1, PS500 (E 124 500 4K AIERAE
ZEHER) EEREHET/NREHE (BM) MABHM (hUCB) SKIRAY HSCs RBS (AT 18, XL4h
FEEE KRN EER N, EVF L, REREN PIEZO1 BES|A T KIS S FRIEEMME
FF#%, RESESTATS fECE, MFERENFHEHARBENEE. 2EmE, A
MUZESRFRHT, PS500 2GE HUE PIEZOL A FIBIE, FT B REUEH I 1B TNRE AT HSCs AR /™
HEH/M, NEFNATIRKRAINEM HSCs IR T B R E K.

[3c%=] PIEZO1, hematopoietic stem cells, expansion, microspheres, HSC transplantation
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IGFBP7 T F 88 8) 7t R T 4ARE R E HIE B AR HIF R
TERER. HE. TR
BEHERAZARBRRILEEIRE

[HE] Bm:
MRESSBTHENEMNER, #HmERETEALRSRALRTE, NEABRARE TR
THRNRZREFARYEREFRSARFTENENXE. REFFEKET (IGF) IR
BEHEKETEEER (IGFRP) RESEZRTHMMNERNIUED, HS5NERE
WA E S FEDNERBRERNRTELR, BREATARRENARBTLETNERTE
ENHEFTH—BHR,
MEIFITTE:
L OB RE MR IR, ARSI IGFBP7 Xf DPSCs ZE KA IR IEH
2. J&IJ Seahores XK BEMT/HUELN AR B 555 A% IGFBP7 IBR LM A RISTE DPSCs ThAk

RESERHEH
3. J&id ChiP/WB % A% IGFBP7 @i i ik AR MR Z N T H
Z£ER:

BERZIL IGFBP7 HJ TP DPSCs REFIEEHMF ML . BEMEREMEMNLRIA
IGFBP7 fY DPSCs, &3 IGFBP 1&5& DPSCs AYZ (A F AL BEER (L. 8E 11 FO¥ERERR/K S, FF{EE DPSCs
it R E Y R AR RE R MER RIS E X RSN RIA H— PRI IGFBP7 o] B2& LA SIRTL,
B1d1% T H3K36ac X ZBLLE H3K36ac 5 p21 BRITHEAFEMAMRMK, #HfSFE p21 #Ex
B. BEfE, #IM ROT [EETE%HES Q10 BUE DPSCs RV b (A T 2%k, ESE IGFBP7 @1
VT LRI DPSCs REFFRHARBEMNIER.

g
AR ARNT ## IGFBP7 AR REIETNERMA LR RIEUEHBRBFLEEE
it

[X$=F] IGFBP7, FEERIZRTHA, RE, LRAENEKENKE, SIRTL, p21
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Microplastics dampen the self-renewal of hematopoietic stem cells by
disrupting the gut microbiota-hypoxanthine-Wnt axis
ZEWBH 1,2,3, M%l 2,34, BH 1,23, EHE 1,23, 3% 1,2,3,Jinxin Li 2,3,4, §3X45 1,2,3,

BIX 12,3, KBL 1,23, U8 2,34, TEdEL 234, FMK 2,34, ®T 2,34, BIEE 1,23

1. Center for Stem Cell and Regenerative Medicine and Bone Marrow Transplantation Center of the First Affiliated
Hospital, Zhejiang University School of MedicineHangzhou 310058, China.

2. Liangzhu Laboratory, Zhejiang University Medical Center, 1369 West Wenyi Road, Hangzhou 311121, China.

3. Institute of Hematology, Zhejiang University & Zhejiang Engineering Laboratory for Stem Cell and
Immunotherapy, Hangzhou 310058, China.

4. Bone Marrow Transplantation Center, The First Affiliated Hospital, Zhejiang University School of Medicine,
Hangzhou, China.

[#8ZE] Microplastics (MPs) are contaminants ubiquitously found in the global biosphere that can
enter the human body through inhalation or ingestion, posing significant risks to human health.
Recent studies emerge that MPs are present in the bone marrow and damage the hematopoietic
system. However, it remains largely elusive about the specific mechanisms by which MPs affect
hematopoietic stem cells (HSCs) and their clinical relevance in HSC transplantation (HSCT). Here, we
established a long-term MPs intake mouse model and found that MPs induced alterations to the
intestinal microbiota and metabolites, significantly reducing the level of Rikenellaceae and
hypoxanthine, eventually dampening the self-renewal of HSCs by disrupting the gut microbiota-
hypoxanthine-Wnt axis. Furthermore, we validated in a cohort of human patients receiving allogenic
HSCT from healthy donors, and revealed that the survival time of patients was negatively correlated
with levels of MPs, while positively with abundance of Rikenellaceae, and hypoxanthine in the HSC
donors' feces and blood. Overall, these findings shed light on the harmful effects and underlying
mechanisms of microplastics on HSCs, which may provide potential strategies for preventing
microplastic-induced damage to the hematopoietic system.

[3c%#=] Microplastics; Hematopoietic Stem Cells; Intestinal Microbiota; Hematopoietic Stem Cell

Transplantation
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[HE] B
Sialin SIE N AR R F R ZRERFELTEEER, REBAFTEAHART LI, Sialin AR
BT HRRE T BEEREEZRTAENE. BRMESFRESEFFHREXEER BEBW
BAVGIEAEE, Ak, #—FEA Sialin £YFZNENRESEZFMAREFEERERX.
MR
1. M Slc17a5-/-/\FRIFBIIT IR G MR K METHRERA 52, BAFA Sialin Xt MSCs THEEFRSHYIERE
H
2. Xf Sialin #t47IHARRS EAL, 18I Seahores ZF AR Sialin IR LR A(CIHTE MSCs TIREFRTS
H®rRrPmER

3. MR &R AT FRIX Sialin FOBRMENAEER, Bid IP-MS FHRFLR AL Sialin 1%
AR A F AL

ZER

1.Slc17a5-/-/NFR B BIBERS, MSCs BB MU TBREFEAT, /KB

2. Sialin 383& MSCs p{ B 7 LB BEFFFE (R E KF

3. Sialin JEALT MSCs Zehifh, FBEmLZHIIA Sialin TTRF MSCs LRATHRER RiE M, Hp=E
RBEFES R TCA BREREIRE, PEMSUSIE MSCs R AE T Bt o] BiERERE
A EEIE FRIK SLC17A5 MSCs i B0 L B RE R TE KM

4. Sialin BIT IR LMK T BE 4EFF MSCs THREFRTS
=i

1. BRAM Sialin BEIEAE SESERLAANTINE, R Sialin £YF I8k

2. ERIB7R Sialin BUAZR A RFEIFALSE], AdE—FH5R Sialin £H)2ThAE B8 E Al
3. AREBREPTIHRERIBEEN ARG, 450 RENENERSHERATER
[X@F] Sialin, EFRRTHEE ZNENERRE, BRINERS B8RS
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NAT10 regulates the stability of HSC-specific mRNAs to control
hematopoiesis

==

R

1. State Key Laboratory of Common Mechanism Research for Major Diseases, Institute of Basic

S N = =

Medical Sciences, Haihe Laboratory of Cell Ecosystem, The Key Laboratory of RNA and
Hematopoietic Regulation, Chinese Academy of Medical Sciences, School of Basic Medicine
Peking Union Medical College, Beijing, China.

2. Bone Marrow Transplantation Center, The First Affiliated Hospital, Liangzhu Laboratory,
Institute of Hematology, Zhejiang Engineering Laboratory for Stem Cell and Immunotherapy,
Center of Stem Cell and Regenerative Medicine, School of Medicine, Zhejiang University,

Hangzhou, China.

[#Z] The self-renewal capacity of multipotent hematopoietic stem cells (HSCs) supports
blood system homeostasis throughout life. Thus, the maintenance of HSC homeostasis is a key
issue in the field of hematology. RNA modification, especially RNA m6A modification and its
related enzymes play important roles in hematopoietic development and blood diseases.
However, the function of multifunctional RNA ac4C modification in hematopoiesis has not been
reported. This project focuses on the function and mechanism of ac4C-modified enzyme NAT10
in the maintenance of HSC homeostasis.

[##=] HSC homeostasis, NAT10, RNA stability
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mESCs 43X TEPs & Aire R{RXT MR T A4 B 5015
FiwE 1, A 1, HE 1, 58 2, B8l

1. /HMERIAZFE
2. BYERKZE

[(BE] BSEZATET (Are) TEABRMR LRI (MTECs) FFRiA, TTRISIAT
ALFFF PR (TSA) SRR REM 2 . AR 5B SE S/ RIEIE T 45 (mESCs)
MM o RaRR E AR (TEPs) |, HERE Aire EE A MESCs IHAIMES LA TEPs #3%
ARy, FRUNOD/L /NRIEA B S REMERFRRE, BIiIERAEH Aire shRNA 185F3,
> ARAIEA . Control shRNA ZBF0 Aire shRNA 4B, IRIFER/NFREIAR Aire E ST T Mgk
BRI 1 BHERR (TID) REXRBRHTMW, ERER, &K Aire B9 mESCs-TEPs
H1, EpCAM1 PR 4R A K5.K8 XX PR M TEPs LEBIBEAX, RNA-seq R B 7w, 4AARSMEE (ECM)
-FEBEERASERRAENT, HBXER SPP1 RILFER, Fnl A CD44 RikEs. #R
NOD/Ltj /NERAGAR A Aire BEfF, /NRIMABEFFSERIR, INE TID RimitiE. WIEYIAF B 7R Aire
shRNA 4H/NRERB R MREINE, MR Aire FRiAFE(K. Aire shRNA HGERA T1D MK TSAs

(INS2. GAD67) #1 mTECs KB FIER5F (Aire. CD80. MHC-II) A mRNA FiAKpE
1K, EIBY, Aire shRNA A ECM-Z A EERE R R AR ER SPP1 FRIAFEAX, Fnl #1 CD44
RILEE, SHIHILRER 3. Are shRNA HIGARA CD4+ CD8- T HRELLBIIE L, Tregs i
A Insulin FIE S ARRAAESE, Aire ShRNA BITRSFR M T AIEISEFE AR EM, IX L2
RIETR, BUE mESCs Ry Aire HEEIES TEPs DL RRE(R, ECM-ZEBEERS SRR
RAENET, SIRKIBRPH Aire RESIRE NOD/L /NREYGRIEM S, 1% NOD/Ltj /MR T1D
BRIEHR .

[XEF] SRRATRET, FRTHE MR EEHERE, 1 85ERRS
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[(BE] B8 p-hERM (hR) B—MEEHNER BHR-HREAEERESER-HE
A& HERZ 5. FRINEMNENFZRFEI CRISPR-Cas9 MBRERINM B F HIREE S %
T ERGRERIR65S /R (B654-ER /NRR) , HFAIE T /NRHREBR-ZREHE mRNA BT EIRTR,
EATRSP, FABITELZER654-ER /N RAVIEM T ARH —THRIT T MBRESNMINE FHIE
F 4miE1E T 4RARXT B - R AYEFr 1B A
Fik: Bk BER654-ER /N A E B 4RiEE 1 T4 A B 4 2\ R ASE I T 405 3IR 8 5 248
REIB654 /NRAH, R E RRAEERES NRILKRZE. #EEFE. REFMRENETL.
4R ERREE N THRBETEBHEES G/ RNFERRSE 1006, HEBEX
WEmERMKEN. 5KRBENRES4 NRAALL, EREBEENTMEBESEN/NR
MBEFSHEEENBENE, AMEFSRELEE, MEGRINESPRRS, FEMEREES
EMERSEBRENE. SHE4ARREMNTHAREEL, ERRESNTMHEBENETIR
EMBEFSHENARREZTEEEEZER.
L ALREIERAL6S4-ER /NRAIE F friEiE M TR AE 0] ST £ IER654 AR
B, AFRE— U R T MBRFSNMN B FERBERBOENE, R AIZERRERES &
F9E M F2BAR A9 IR PR IR 1 7 S8 ME RSN AR
[%%=] pes4 thrpig#AM, B TMAEBE, ERRE
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RNA binding protein HuR regulated by OIP5-AS1 may be involved in
maternal transcript degradation during the human maternal-to-zygotic
transition

M. X, kB, BRER. EN—. B=M
B RFEFRNELZEER

[32885] The maternal-to-zygotic transition is an essential step in the early development of
humans, wherein maternal gene transcripts undergo extensive degradation, and zygotic genes
are activated. Dysregulation of maternal transcript degradation may be associated with various
reproductive disorders. However, to the best of our knowledge, the exact mechanism of
maternal transcript degradation during maternal-to-zygotic transition remains unclear. The
present study identified an oocyte-specific module through weighted gene co-expression
network analysis, and enrichment analysis of genes in this module revealed that the genes were
associated with transcription factor binding, protein modification and the cell cycle. Within this
module, the present study identified a maternal long non-coding RNA, OIP5 antisense RNA 1
(OIP5-AS1), which may bind to the RNA binding protein human antigen R (HuR), restricting its
availability to other mRNAs, and potentially contributing to maternal transcript degradation
during MZT. Further experiments validated the physical interaction between OIP5-AS1 and HuR
in induced pluripotent stem cells. RNA immunoprecipitation sequencing identified mRNAs that
bind to HuR protein, and their functions were revealed to be associated with transcriptional
regulation and the cell cycle. These findings support the idea that the HuR protein, regulated by
OIP5-AS1, may be involved in maternal transcript degradation and other critical biological
processes during maternal-to-zygotic transition in early human embryonic development. Our
study contributes to continued investigation of the mechanism of maternal transcript
degradation.

[X%®=] Early embryonic development, Long non-coding RNAs, Maternal transcript

degradation, RNA binding protein, Maternal-to-zygotic transition
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Small extracellular vesicles derived from acute myeloid leukemia cells
promote leukemogenesis by transferring miR-221-3p

Mengyu Li 1,2 , Guohuan Sun 2, Jinlian Zhao 3, Yajie Wang 3, Shangda Yang 2, Tao
Cheng 2, Hui Cheng 2

1. Tianjin Medical University
2. Institute of Hematology & Blood Diseases Hospital, Chinese Academy of Medical Sciences
and Peking Union Medical College

3. The First People’s Hospital of Yunnan Province

[#&ZE ] Small extracellular vesicles (sEVs) transfer cargos between cells and participate in various
physiological and pathological processes through their autocrine and paracrine effects. However,
the pathological mechanisms employed by sEV-encapsulated microRNAs (miRNAs) in acute
myeloid leukemia (AML) are still obscure. In this study, we aimed to investigate the effects of
AML cells-derived sEVs (AML-sEVs) on AML cells and delineate the underlying mechanisms. We
initially used high-throughput sequencing to identify miR-221-3p as the miRNA prominently
enriched in AML-sEVs. Our findings revealed that miR-221-3p promoted AML cell proliferation
and leukemogenesis by accelerating cell cycle entry and inhibiting apoptosis. Furthermore, Gbp2
was confirmed as a target gene of miR-221-3p by dual luciferase reporter assays and rescue
experiments. Additionally, AML-sEVs impaired the clonogenicity, and particularly the erythroid
differentiation ability, of hematopoietic stem and progenitor cells. Taken together, our findings
reveal how sEVs-delivered miRNAs contribute to AML pathogenesis, which can be exploited as
a potential therapeutic target to attenuate AML progression.

[€8] Acute myeloid leukemia; Small extracellular vesicles; miR-221-3p; Gbp2
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FRETHERBAA KR F 4 HIH AR 2 A E BT ER KR
EXK. EB = FEEM. HE. 2. . BE E£B8. BCW
BINERKFHBE —ERk

[BE)] S=EMN: HTFHE@EEKRET 4 (Fibroblast growth factor4, FGF4) E—Ffhf=
HEEKEF, BTHARBREKE FRE. ZRENEAERILKE. BEFEKNZ T

AAFAPREXBER T(EAMMILENS L. AARSHERSR FGF4 IAREHERT
MAEIBEM DT, Ti75 RAOEMFEN SO KRPEL T _HFHEE L (ethane-
dimethane sulfonate, EDS) JEBR=ZAL[E)RMIBERE, FEEDSFERE 14 RE 27T REER
RS FGF4 (0. 10 #1100 ng/=H/R) #1T4IE, ZEEDS 5 28 R, WEMEREN, NE
MELEKE, IHENERAEEE, WESHBXERMEAREL, EERINIA 3D i
BERIFRY:, A FGF4 5 FGF B2AIHIFMIBR R X 2R B R T MIEEM ML m, 3
Fi FGF4 S ERA kRS2 (8] FiH ZBRRFI A ARG, i — P RAE X E A 8 ARk ERE S KA
T, %R FE EDS /5% 28 X, FGF4 7£ 100 ng/ZH WEEIEINMIEZE/KE, EAZWERE
AR EMIPBRMEAKFE, FGF4 [ 10 F1 100 ng/ZHIEME S B RAMBEE, BAFWELIS
MR E, FTIHBENZNEFRMEER (Lhegr. Star. Cypllal, Hsd3bl,Cypl7al.Hsd17b3.
InsI3 1 Nrbal) REEBAMFIL. HHAREE 3D EHRALET, FCr4 MFIZFEERMAE, T
WEEN B RAEEERE (Lhcgr. Scarbl. Star. Cypllal. Cypl7al #1Hsd17b3) f9%Fi%&, 1B 10
5 100 ng/ml FGF4 &0 EdU FHMZH 8 R T M. L5, &F 1 ng/ml B FGF4 HHI 25 [g]
FARMAEMA AMIE K E B A K. 418 FGF4 MBI AR R B RTINS LER M HE LA
[@F] RALMRERKRET 4, ERERTHE, BE S, £
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Mesenchymal Stromal Cells Alleviate Depressive and Anxiety-like Behaviors
via a Lung Vagal-to-Brain Axis in Male Mice

sKANVR. BER. BHR. TS
b

[{&Z] Major depressive disorder (MDD) is one of the most common and disabling mental
disorders. More than one-third of patients fail to respond to conventional antidepressants;
hence, new approaches to antidepressant drug discovery are urgently needed. As a potential
treatment for depression, peripheral delivery of mesenchymal stromal cells (MSCs) is attractive
due to the pleiotropic properties and apparent efficacy of these cells, but the underlying
mechanisms remain elusive. Here, we show that bone marrow-derived MSCs are capable of
alleviating stress-induced depressive and anxiety-like behaviors in two murine depression
models. Intriguingly, improvement of symptoms was not due to a reduction in proinflammatory
cytokines, but rather activation of 5-hydroxytryptamine (5-HT) neurons in the dorsal raphe
nucleus (DRN). Mechanistically, peripheral delivery of MSCs activated the pulmonary innervating
vagal sensory neurons of nodose ganglia, which further projected to the nucleus of the solitary
tract (NTS), thereby inducing the release of 5-HT from the DRN. We identified that MSC-
secreted brain-derived neurotrophic factor (BDNF) plays an important antidepressant role
through tropomyosin receptor kinase B (TrkB)-mediated activation of lung sensory neurons, and
that nebulized inhalation of a TrkB agonist (7, 8-DHF) also achieved a significant therapeutic
effect. This study reveals a previously unknown activity of peripheral MSCs in regulating central
nervous system function and demonstrates a "lung vagal-to-brain axis" strategy for MDD
therapy.

[3€8] Mesenchymal stromal cells, Major depressive disorder, lung vagal-to-brain axis, 5-

hydroxytryptamine neurons
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The adipose-neural axis is involved in cardiac arrhythmias
SEET 1, EMEM 1, AL 2, RKE 2, HE 3, &E 1, iRk 2, BES 2, XE
4, BER 1, AMEIR 1, ERE 5, KFR 5, KER 2, TS 16, =fHR 16

1. FIURZTFRRESARATEHERERLEE
2. RFUIKRFHMBEE=ER M aWﬂ
3. mMNTARERTHESFEEZFIL
4. FUIKRZMBE=ERR VIP Efr RS Hi0
5. SMHAREROIIE il
6. FILKZHMEEYNF EAREBFR

[#&Z] Dysfunction of the sympathetic nervous system and increase of epicardial adipose tissue
(EAT) have been independently associated with the occurrence of cardiac arrhythmia. However,
their exact roles in triggering arrhythmia remain elusive due to a lack of appropriate human
disease models. Here, using the in vitro co-culture system with sympathetic neurons,
cardiomyocytes, and adipocytes, we show that adipocyte-derived leptin could activate
sympathetic neurons and increase the release of neuropeptide Y (NPY), which in turn trigger
arrhythmia of cardiomyocytes by interaction with Y1 receptor (Y1R) and subsequently enhancing
the activity of Na+/Ca2+ exchanger (NCX) and calcium/calmodulin-dependent protein kinase
Il (CaMKII). The arrhythmic phenotype could be partially blocked by leptin neutralizing antibody,
or an inhibitor of Y1R, NCX or CaMKIIl. More importantly, increased EAT thickness accompanied
with higher leptin/NPY blood levels was detected in atrial fibrillation patients compared to
control group. Our study provides the first evidence that adipose-neural axis would contribute
to arrhythmogenesis and represent a potential therapeutic target for arrhythmia.

[ €8] Arrhythmia; Epicardial adipose tissue; Sympathetic neurons; Adipose-neural axis; NPY
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JARFRMERBTE BCLIIA =RIEFES TN ERH P ERMERETHH
R
Zde 2, 5B 1. KHS 2

1. BXERKZFE
EMNERIKZE

[BE] B EENARESMBHTS BCLIA 18RS T R E RN hyIRER M
RIEDHT
75 IMESLRBRMEIT GYPA 5 BCLIIA ZRIBFS TR

BIHENIRFR M BT GYPA 5 BCLIIA =RIBRSRANMER M
2. GYPA-BCL11A shRNA =RIERF FR -S4 A MK HEL ZBARRIX IR
34 SEIGYH: % GYPA-BCL11A sh1RNA ZH. GYPA-BCL11A sh2 RNA ZH

KRXRA: REFERFERFNA (NCH)
FSANRA: RELER HEL 48 (MOCK 4)

7 RNA K. BAKET # BCLIIA TIABRRVKEANFIAER.
3. GYPA-BCL11A shRNA =RIEFmF Fkudt SE&E M F/4H4HM (HSPCs) FikfEMR,
ABFH MR BMZ AR S 22 CD34+#E3% 70 1% ik CD34+ A9 HSPCs 3347 CC110 F4BARY 1.
HS=NREBRS TN EBERN, LURIFSHOUER. ARAEHIE, 7 RNA KE,
|AKFET % BCLI1IA MyIHRERMFIAE L.
SR IMBOIREFHEHT GYPA 5 BCLIIA FiIL=RIBHSHRA, S8REFK pLPL.
pLP2. p-VSVG B ETMHIE L RILE SLLH,
2.GYPA-BCL11A RNA FH=RIFFFAE S HEL HAAFIA HSPCs H1, ZEERKFEF mRNA
KRR A (GYPA-BCL1I1AShIRNA 4H. GYPA-BCL11Ash2 RNA 4H) HRXfHR4H (Mock
4. NC4) BCL11A RXA TIEMyZRE B RIAIEGN,
. ARFFFM BT GYPA 1 BCLIIARNA FHFFIMN=RIBRZRA AR (HEL 2050
FNA HSPCs)#: S /519127~ BCL11A Tif. yIAEANREETS

[<88=] BCL11A, v¥&ERH, BT/, phFERMm
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Nuclear pore interactome reveals domain mediated mRNA export fate by
FXR1 in human embryonic stem cells

MRE. K. MES. Dk, RE
P EEFRF R EMEET R

[#8Z] mRNA export is a crucial step for gene expression, facilitated by the interaction between
MRNA transporters and the nuclear pore complex (NPC). However, only a few mRNA transport
factors associated with NPC were identified. Here, we comprehensively depicted the
composition of nuclear pore interactome in human embryonic stem cells (hESCs), from which
we identified a series of novel RNA-binding proteins participated in mRNA export. Among them,
FXR1 functioned as a cytoplasmic mRNA transport acceptor through interacting with
cytoplasmic fibers of nuclear pore, promoted the release of G-quadruplex containing mRNA
from nuclear pore, simultaneously mediated the localization of nucleoporins mRNA on nuclear
pore, further facilitating their local translation. The two distinct functions of FXR1 in mRNA export
depended on the different RNA-protein interaction module and binding kinetics of the two
RNA-binding domains of FXR1. More importantly, the decline of FXR1 and nuclear pore activity
helped hESCs to achieve fate transition by impeding the nuclear export of transcribed RNAs,
which was required for hESC differentiation.

[3%#=] Keywords: nuclear pore complex (NPC), mRNA export, FXR1, hESC differentiation
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[(BE] kB eEh—FETEEMEmRN=gE &8, REAEFSERNBEERMUNEN
S5hgE, Mg ZRATEFEE. AN IMAXELERREAE. A, YEXS[EEAR
MEEFSREELROEZ: 1) BHREAS, 2) RIESBED 3) HmEg—Hmx
BT EE MK, XLERBERT T ERENIRELESR, U ACTIEBERR. B,
AAFIBIESS B ATARBRBEEFR AR TEH, R T — MESIRAEL A LRI T AR
AXBREMERE. HPRXBNAALE S OURINMERE Pluronic F-127 (PF-127) RIB]{E
MIEBEMRTE EH—MBKE (0.0125%, BEZE{XZE 0.0005%, MAEHRERGRENS
A 1-4%) o 24 NEERUERE, TERSFRE R IRINME R T A EEN ARK DU NSFHER,
B @SR A HHMETY—. BUTEEN. SFEENIMARERE, BEFER
ERN BFEEAEHAATOERR #—FIERZFESTUNATRERSHENR. %
MAMIKB[EEFRET —MNTEMFE, ISBREME. RREERALRELENR
REBTHHEAFTS.

[XEF] k828, AXKETHRE AYHE
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ET MH F3| 2 SRR R AR 5 RN T AN
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FEITEKREF

[(BE] B8 BRI SLERERENS. BHRMNERALTRES, BATRKETMHERSF
BIMAIEBRAEMERANTTE. EXXSENAREAEATHRIE, WSSBHRER
Bix. AT ARLLREETERR. BRHLE—TEURAMARIZTEENTIR,
FltET—ERR7. REMARTNSERNEREFEERN, 1A HEEE (MH)
ATE—E DNA R BSCEABERANHENEEEDNELER ZSMANSA AN S FAE
EoFiric, BEAeESSHMREARTHR, EMARF5RE DNA TR EH ML
#, AMHRET VH FERIARRZOSRQNTTE, S SEQNF STR 285
I, FRERERZENTER TEENTHT T ERMRIE. £R: BFEN 131 MIAA
R MH NGREFRYE. 7. RESMHS, BIRERNE 16MMERZXTHE, HEN
ZRE5STRAZE—, BERBEST STR 57k, HHM 1000 THSLIERE, STR 717AEL
EX 9 stutter IESHIEAT XS5E, ™ MH RN stutter fAlE, BZE/DET@ME] 190 X5
Z (AEERETETAN WA THRXGEE) . EAMRIEERRKP: ZA AR THEmEE
REMSAEMERFEMERTNSEEN., £18: AFARERE MH B EFRCATARR
NTHREE, RIS T MR TRENTE, R4 T STREENATE, AMEER
LE. WA = RREES MR AREX EFARE RN RELENRME T HEEE. ZHRK
RERFELBEFIRN,

[XgF] M XsE, BREEER, BRRKEERS, RNTE
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Ang-(1-7)/MasR 5 Ang- Il /ATIR 7 hUMSCs It AIEH, ACE2 /NGR A
FHEANERTR

Eﬁ 1/2/ :;HEI*)I«:‘Z;\ 1/2/ 7#{*%7‘]:?—] 1/2) E*@BH 1/2/ 1TIL:\7LLI 12

L XE%M{%—WEE TRMEAR T IEERKRE
XEﬂk PAMBIERE SHEEFERBILEDEEIH i

[HZ] BrY: MEAFEEZZRTAR (hUMSCs) MEREE (BLM) FSIF4% (PF)
KA NER YT BRI HANL

J17% INRFEA 2 4E: =H2E (Control) « T AR ACE2 B4 (ACE2) | #REV4H (BLM) .
ACE2 #&HIZH (ACE2/BLM) . JRf74H (UC) )F1 ACE2 JAJr4H (ACE2/BLM+UC) . BN RZE
INER PFERY BE[EEE 8 KREFECEE 5%x106 cells/mLhUMSCs 0.2 mL; 3 21 KAMFE/NER,
ITEMAFIEEL  HE. Masson BREFEENZARREFZREBMELNNE, RERALK
=, Western Blot & ELISA ;&A1& MATB LR R E B FRIAKF, RINMIEAE N R AEMIEFE FFRL
K, RINEST AB49 HlfE S hUMSCs HIZFFAR, CCK8 MR 4 AR S MG TE AT 1E
o

2R BLM X ACE2/BLM HH/NRITLHLR EBIARE, o] WARIRAF4EAR, Ffifs4. Ashcroft T
7> HYP 2EHFAE TS (P <0.001),4 hUMSCs jaf7 /e LiRi5FR9E & TFE(P <0.001), B
ZEH&I BLM 1 ACE2/BLM AB/JE o] WRIRA4ENIR, ERMRE, EREEE, e
A R AfRR /), T UC. ACE2/BLM+UC 48%% BLM HBAE #F%: . 5 Control H48EE, BLM &
ACE2/BLM 4R ffi2B 4R 7 Collagen- | .a-SMA. Vimentin FAEBHEF S, E-cad F&E, 1 UC,
ACE2/BLM+UC #Ha-SMA. Vimentin FIA 2% BLM ZHBBE T (P<0.05) , E-cad EFt
(P<0.01) ; BLM % ACE2/BLM 4H/NGRAB4EZR A ACE2. Ang-(1-7). MasR FRik# Control 48
TFE, ™1 UC 1 ACE2/BLM A% BLM HFRIAAEF S, 5 Control Z248LL, BLM #1 ACE2/BLM
ZR/NFR 4R & TGF-B. TNF-a. IL-4.1L-6 FIXERAEFS (P<0.01), ifs UC 1 ACE2/BLM+UC
4A%% BLM 1 ACE2/BLM 4ARAE Tf& (P<0.01) .

Z51® hUMSCs TR/ PR, HALHI o] sE 2@ BRI A LR FIE KRBT L B FRIFRIX,
EMT 2B I &% Ang-(1-7)/MasR 5 Ang- Il /ATIR EEH %,

[R#@F] FereEf; ABrmsia) 52 T 4hhe
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Development of a humanized mouse model with functional human maternal—
fetal interface immunity

Bh, ATEE. &4, WEL T, R, E—%. REB. BEL. HEEL @2 %K.
HIE

EMRFE—ER

[# ] Maternal-fetal immunity possesses specialized characteristics to ensure pathogen
clearance while maintaining tolerance to the semi-allogeneic fetus. Most of our understanding
on human maternal-fetal immunity is based on conventional rodent models that may not
precisely represent human immunological processes owing to the huge evolutionary divergence.
Herein, we developed a pregnant HIS mouse model through busulfan preconditioning, which
hosts multilineage human immune subset reconstitution at the maternal—fetal interface. Human
maternal—fetal immunity exhibits a tolerogenic feature at the mid gestation stage (embryo day
[E] 14.5) and human immune regulatory subsets were detected in the decidua, including
regulatory T (Treg) cells, M2 macrophages, and cytokine producing natural killer (NK) cells.
However, the immune system switches to an inflammatory profile at the late gestation stage
(E19) when M2 macrophages disappear and the immunosuppressive potency of Treg cells is
lost. Cell-cell interaction network contributing to the alternations in human maternal—fetal
immune atmosphere was revealed based on scRNA-Seq analysis, wherein human macrophages
play crucial roles by secreting several immune regulatory mediators. Furthermore, depletion of
Treg cells at E2.5 and E5.5 resulted in severe inflammation and fetus rejection. Collectively, these
results demonstrate that the pregnant HIS mouse model permits the development of functional
human maternal—fetal immunity and offers a unique tool for human maternal—fetal immunity
investigation to facilitate drug discovery for reproductive disorders.

[3€%=] Humanized mice, maternal-fetal interface, human immune system, regulatory T cell
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[B) 7t BT 4ARESR IR IGF2 MihERC1HE SATAE A B 4HAE M1 AR AL
BRI, &, Rt
AT KFEZ I B ARR X E R

[BE] BN REFHEKET 2 (IGF2) Mk 5FER SRS EREIERVIE
X, #55REEXAEHMER (MAFLD) MAR4FHRE. AW FiEE B RTAMR 19f2 f557
MERER/ NIRRT IGF2 BRAKTE AT AR S ARRERAL R AV IERFIMER D FHE], AEKEFEH M
8. ZfIARIATT MAFLD 2R RIBAFT IR
Ji7& MONCBI E2RFILEIEE (GEO) F THANEREFMFRIE MAFLD BE K& HIE %X R AL
FREANFHEBE, FRENEEEMMMERFIEER, FolliE IGF2 RAES ISR
By M. FIF Tabula Muris /NR B4R FHREEIEE (https://tabula-muris.ds.czbiohub.org/)
1 Human Protein Atlas AKE B REEEIEE (https//www.proteinatlas.org/) 1218 IGF2/Igf2
K IGF2R/Igf2r (RABRFIEDHIER . XAFFMEARE Cre/loxP RGMERRTHOER
# Prxx1-Cre TERMER TR THIBIFFME 1972 Bibk/NRIERE! (Prxx1-Cre+Igf2flox/flox) |
BERENEXR. REEWEXRQNFHA/NREQS, FIEERRREHSAEIFHETRR
MR ZE /R ML, M2 F51R.
ZR: MAFLD B2EFMHLLEE X RBMEF IGF2 FKAEE ZFE{K. Human Protein Atlas AKEH
JREEEIRZEF Tabula Muris /NR BB AR FREGRE LI 1GF2/Igf2 ZE[8) FE T 4RAE e H 3=
KEE, T IGF2R/Igfr MSFRIAEMER, LHEHETHMER. KRIOBEIWEFLEETE
TRTAEERM 19f2 BBR/NRAEE (Prax]-Cre+lgf2flox/flox) , B Igf2 B4R/ ERAEM 2 .
REZMEZM. RAMEDTET 19f2 MERA/NR M1 RERMBLLAIES .
ZEit: MAFLD BERN IGF2 FRILBZERR. AHEIBEDTE R IGF2/Igf2 BT RT 4
MEhFRIEFE, M IGF2R/Igf2r NS FRAEMFAR, LHEMESHEP . BRRTHES
S 1972 BRBR/NERIB IS (R AT A S 4HA8 M1 AR 1015 & RS RE AT AR X451

[%4@=] IGF2;, BZRBETHME, MAFLD, FIBELEEEAE, ErAERL
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Multi-Gene Engineered iPSC-Derived CAR-NK cells Display Robust Anti-
Tumor Effects in Acute Myeloid Leukemia

EFZ= 1, MR L, BBR 1, FEE 2, EXE 2, @Gk 2, ERFE 1,
Bkl 1, i 2, FT 1

1 MIRFEFRMES —ER
2. HUMBREYRIKBRAT

[#Z] The demand for novel therapies targeting acute myeloid leukemia (AML) remains
pressing. Cellular immunotherapy, such as CAR-T cell therapy, has exhibited promising initial
clinical outcomes in AML patients. However, the manufacture of autologous cellular products
has proven intricate, and clinical responses are hindered by the intrinsic heterogeneity of AML
blasts. In this study, our objective was to genetically engineer iPSC-derived NK cells for use as
readily available therapy, addressing the challenges in AML treatment. We engineered QN-023a
IPSCs with five key genetic modifications: an IL-15 receptor and IL-15 fusion (IL-15 RF) molecule
to augment their long-term functionality, a CD33-targeted CAR to identify and eliminate AML
cells, a CD33 knockout to prevent fratricide among CD33 CAR-INK cells, a high-affinity, non-
cleavable CD16 to enhance ADCC, and a CD38 knockout to prevent fratricide when combined
with the anti-CD38 monoclonal antibody (daratumumab). The engineered QN-023a cells were
effectively differentiated into NK cells on a large scale and demonstrated robust efficacy in
eliminating heterogeneous AML cells through synergistic recognition of NK intrinsic receptors
activation, CD33 and CD38. Our study showcases a novel approach for addressing the
challenges posed by heterogeneous malignancies using NK cells, highlighting their potential as
an off-the-shelf medical solution.

[3€8=] Acute myeloid leukemia (AML), Induced pluripotent stem cells (iPSC), iPSC-derived

natural killer cell (INK), Chimeric antigen receptor (CAR).
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PDCD4 Gek BY[8) 7t B T 4R pE 1R K2 BRI 1 & 191 BB AL HIF R
XINEE. £#. M=
IR KRFE ZER

[BE] 55 RERG2ALKFREEREAELNER, BREENURE. ALKREHRZ .
FABEAR. REHFREFED, BFRRTHEE (mesenchymal stem cells, MSCs) {451 4HAE
ERHFRRRGIEE AN REREZEANNEN, FRMEMAEET 4 (programmed cell
death 4, PDCD4) @ L MNINEERE, L HMER K ZE—ENIIEER. IEHFE%, X PDCD4
©S5%RRENEE, 25888 RERKERNMEER.

Tiik 1BRERAE PDCD4 AURAY MSC 4HfEER (shPDCD4-MSCs) , Transwell A€
MSCs LiEX P EAMEITFR AT M. ME/NREBARE (lemx1lem) |, BN A=A (FAH
SHERZE . MSCs-7K R4 . shPDCD4-MSCs-7KiEEIR4E) , EHAEHER B ItERRER. FT
AERAS B RATE/NR, BUERib A H R # 1T Masson, CD31. Col-1. Col-Ill FHREHMLE
&,

HZER HRINRESKE &L shPDCD4-MSCs o B R (R #E L A AIEHYIETS . K MSCs 5 VitroGel
KBRS (MSCs-KBRE &Y) tERT/NREYR AL, K3 MSCs sEti et/ NREAKE &,
B shPDCD4-MSCs AN/ NREKNASRHAEAEMRE. 2EEAMRN, SRAML
shPDCD4-MSCs A/ Masson, CD31. Col-I. Col-ll BHEFHS.

10 BAIHMAIE shPDCD4-MSCs 57/KERES, (R T RKEENRE, BEMHNAE
Fr KRR BT SRR

[X%=F] PDCD4, EFZRRTHME REERHBEE
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TRIABNE 1 ZEERFIMEIZE R 4RpEia7T B M EEREX A7 &
wHFR
RER. =8, BHEE
IR KZEE ZER

[BE] 5 HOMERASFERENTHRBEARELNFREZ— —BRIANEEXR
MR SRR RPEANSHAYHBERERSTE X, BRINEST FRXERHEHNIIR,
ImREBAYEIMBUMMLHELE, BEIREN, AREHIFLEERE, TENTSEE
BERT.
7k MEREIREANE 1 FEEHF (IL-1RA) MEZERTHE (MSCs) |, Haie
HARMEAMCARIL, EDU AR . WRSRERNAIIEIE. THEEST, mRNA U FLERIE
RILBEEBRNNE ., BETHIABEBERS & AR D MR RRE, £ IL-1RA-MSCs J5
fr. MEFTRIHRNETT FEMRARMNNE.

SR MEERFERY, RS ELIERIEL IL-1RA FHE MSCs REH FAREMFRIL,
IL-1RA-MSCs sE B B (R MM E WK AEAVIBER T, KR AN ARMIRFARRLE, HR
RIEF A IL-1RA-MSCs S8 Fr AR RBER AL L M1 KB B R . R M ARRIEIRE R,
MRNA U FEIR IL-1RA-MSCs M 4 pitE X @E R &1L, H5, IL-1RA-MSCs 55 EiFH
REVIMNB AT AR LR Pt RIS MEH RS,

ZER 1 IL-1RA-MSCs se B A B R RAE (R ME AL, TIRE A IRR TIEHIEST MM AR R4
HERNEIT %,

[X@gF] BmMERE. BNEK 1 ZEERF. BRRTHAE
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The ATF4-RPS19BP1 axis modulates ribosome biogenesis to promote
erythropoiesis

Zheng Zhaofeng 1, Yang Shangda 1, Gou Fanglin 1, Tang Chao 1, Zhang Zhaoru 2 , Jiang
Penglei 2 , Qian Pengxu 2, Zhu Ping 1, Cheng Hui 1, Cheng Tao 1, *SABKE

1. State Key Laboratory of Experimental Hematology, National Clinical Research Center for Blood
Diseases, Haihe Laboratory of Cell Ecosystem, Institute of Hematology & Blood Diseases
Hospital, Chinese Academy of Medical Sciences & Peking Union Medical College

2. Center for Stem Cell and Regenerative Medicine and Bone Marrow Transplantation Center of
the First Affiliated Hospital, Zhejiang University School of Medicine; Liangzhu Laboratory,

Zhejiang University Medical Center; Institute of Hematology, Zhejiang University

[#5ZE] Hematopoietic differentiation is controlled by intrinsic regulators and the extrinsic
hematopoietic niche. ATF4 plays a crucial role in the function of fetal and adult hematopoietic
stem cell maintenance; however, the precise function of ATF4 in the bone marrow niche and
how ATF4 regulates adult hematopoiesis remain largely unknown. Here, we employ four cell-
type-specific mouse Cre lines to conditionally knock out Atf4 in Cdh5+ endothelial cells, Prx1+
bone marrow stromal cells, Osx+ osteo-progenitor cells, and Mx1+ hematopoietic cells, and
uncover the role of Atf4 in niche cells and hematopoiesis. Intriguingly, depletion of Atf4 in niche
cells does not affect hematopoiesis; however, Atf4-deficient hematopoietic cells exhibit
erythroid differentiation defects, which lead to hypoplastic anemia. Mechanistically, ATF4
directly regulates the transcription of Rps19bpl which is in turn involved in 40S ribosomal
subunit assembly to coordinate ribosome biogenesis and promote erythropoiesis. Finally, we
demonstrate that under conditions of 5-fluorouracil-induced stress, Atf4 depletion impedes the
recovery of hematopoietic lineages, which requires efficient ribosome biogenesis. Taken
together, our findings highlight the indispensable role of the ATF4-RPS19BP1 axis in the
regulation of erythropoiesis.

[€%=] ATF4, hematopoietic stem cell; niche; erythropoiesis
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A programmed intracellular fabrication of high-functioning mitochondria
supplies energy for osteoarthritis therapy

BREH 1, BREERME 1,2

1. Dr. Li Dak Sum & Yip Yio Chin Center for Stem Cells and Regenerative Medicine, and
Department of Orthopedic Surgery of the Second Affiliated Hospital, Zhejiang University School
of Medicine, Hangzhou 310058, China.

2. Liangzhu Laboratory, Zhejiang University, Hangzhou 310058, China.

[#8ZE] Osteoarthritis (OA) is a common degenerative joint disease characterized by the
breakdown of joint cartilage. Mitochondrial dysfunction of the chondrocyte is a risk factor for
OA progression. Mitotherapy enhances ATP synthesis, oxygen consumption, and cell viability,
thereby improving systemic function. However, the acquisition of active mitochondria remains
a major challenge for tissue regeneration. Mesenchymal stem cells (MSCs) were a rich source of
mitochondria. mc-MSCs were efficient for mitochondria expansion under a customized medium.
Mitochondria could be easily prepared because of the exhibited strong proliferative and self-
renewal abilities of mc-MSCs. mc-MSCs exhibited higher mitochondrial bioenergetics and its
mitochondria showed higher activities. Transcriptome revealed that enhanced cell proliferation
and mitochondrial biogenesis of mc-MSCs were through the upregulated AMPK pathway. At
last, mc-Mito corrected energy imbalance and restored cellular metabolism to improve cartilage
homeostasis and protect against the pathological progression of OA. We constructed a robust
and efficient intracellular mitochondrial expansion system in need of tissue engineering and
regenerative medicine. This engineering strategy was universal and could be applied to a variety
of mitochondrial disorders. In this study, we showed the great potential of mitochondrial therapy
in the treatment of OA.

[3€88] Mesenchymal Stem Cell; Mitochondria; Osteoarthritis.
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Converging bioprinting and organoid towards advanced tumor
microenvironment (Review)

. FRE. DRE. TMEE. BFE
& 4 g

[#8Z] 3D bioprinting has demonstrated promising potential for preclinical tumor modeling with significant advantages over
2D cell cultures in replicating tumor microenvironment (TME). Recently, the utilization of tumor organoids instead of
monodispersed tumor cells in 3D printing tumor models is emerging as a groundbreaking approach to simulate the volumetric
tumor tissues, which combines the advantages of assembling heterogeneous TME components and maintaining aggregated
cell behaviors. Herein, we discuss how combining 3D bioprinting and tumor organoids provides multiple guidance to
recapitulate TME hallmarks and highlight their future incorporation with organ-on-a-chip technology towards integrative
organotypic tumor models, aiming to improve the biomimicry and predictability of therapeutic performance. Finally, we look
ahead to the remaining challenges for achieving personalized medicine and predictive clinical integration.

Introduction: reconstructing tumor microenvironment for faithful in vitro tumor modeling

Cancer is a major global health challenge, accounting for approximately one in six deaths worldwide in 2020. Cures are still
inadequate for most types of cancers despite substantial efforts and progress made in pathological mechanism exploration and
anti-cancer therapy development. There is an urgent need for high-fidelity and reproducible preclinical tumor models to
facilitate the development of efficient and patient-specific therapy. Even though still in its infancy, incorporating tumor
organoids in 3D printing tumor models opens new avenues for a more accurate TME recapitulation. By further integrating
organ-on-a-chip technique, fluidic dynamics and immune components can be introduced, thereby enhancing TME
recapitulation and improving the drug test accuracy

3D bioprinting hierarchical tumor models using tumor organoids as building blocks

Tumor organoids are among the most widely used in vitro tumor models since the self-organized 3D assembly of neoplastic
cells can accurately reproduce the crucial solid tumor hallmarks, including the tumor-like 3D cell-cell physical contacts,
heterogeneous cell populations, (epi-)genetic landscape and growth kinetics. Utilizing tumor organoids as basic building blocks
for 3D bioprinting would provide new possibilities by introducing the miniaturized aggregates into a heterogeneous 3D niche
with supporting hydrogels and stromal cells. This converging strategy allows the self-organization of tumor-sized anatomy with
hierarchical function modules, enabling a better simulation of the intrinsic TME characteristics of in vivo tumor tissues. Several
spheroid bioprinting strategies have been developed to enable the precise deposition of cell spheroids, including material-free
approaches (kenzan method and fluidic-based singularization) and hydrogel-based bioprinting methods (extrusion-based
spheroid bioprinting and drop-on-demand bioprinting).

Integrating organ-on-a-chip technology towards a level-up TME simulation and more accurate therapy response

While recent progress has been made in depositing heterogeneous TME components through the organoid-based 3D
bioprinting strategy, there is still a long way to go to mimic the intrinsic tumor progression process and the in vivo
pharmacokinetics and pharmacodynamics. These physiological processes highly depend on the tumor-immune interaction and
crosstalk between different functional organs, which are always simplified in tumor models under static culturing due to the lack
of a functional hierarchical circulation system. Organ-on-a-chip technology is being explored as an advancement in creating
more realistic tumor models by replicating the natural vascular perfusion and microcirculation system. Recent progress has been
made in developing and applying 3D printing tumor-on-chip models.

Concluding remarks

Our timely review highlighted the significant progress made in the synergetic fabrication of in vitro tumor models, which may
eventually outperform animal models and pave the way for more rapid and cost-effective drug development, precision medicine,
and pathological investigation. Though still in its infancy, this field holds tremendous potential for addressing the challenges
faced in deriving patient-specific tumor models and regulating post-printing processes. Interdisciplinary efforts from clinicians,
biologists, and engineers are also required to standardize the bioengineering process of tumor models and fully realize the
application from the bench to the bedside.

[36%2=] tumor organoid, 3D bioprinting, organ-on-a-chip, in vitro tumor models
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[X@F] Bn: HAZEMA% (androgenetic alopecia, AGA) ZlfAHE LARIEMHR A,
BEBITRERY, BrNER. EELR[ENNERYTH— PR AGA HHEAMI AL .
BERFZAMARTERA, AEXIEANAEESERBHRK. MERERRENEE,
FIL A RET ACGA BEMIBERETEETHAA (Hair follicle stem cells, HFSC) FEL 4T 440
ff(Hair follicle fibroblasts, HFFB)MI A B . 5% . £&, RAKTHMEN AN EETAIKEE
BABEEMOZ MR EERAVLE,

Tk B, AMRBESEEFERAFESR HFSC # HFFB =B EBE R, AHBEEEHX
2B E T AR IR IR T R, BINMAFEBEE P RRIZEFFEE SR T HFSC FHFFB,

HHATERKFENEBKEINEE, 25 ERFEERFHTRINESEEXSE, FBRIXN
EENRSYHRTESZELEE, WEAREFRAATEEXFENER, &, ETEHIXEANF

BAXEXEEBERATHR, DURIT HFFB I ERARELBRMNERIF.

SR BT EEFANFHARENT REKALRH HFSC 1 HFFB £ FRIA % 8] 475 E i
TR EFFRIENITFRP HFFB RERBI KT EMBEREH LR ER D HCMARBLE, FEr
ALBBEFE KRN HFSC 1 HFFB RS RYF, TTHfTRER . FR, HNARSYRIAH
HERMERE, FAMFIBA HFSC (e MFARESEERRE, AV BEHEEX, 14
ERBEMNATESE 300 NMEEKBE. h—HH, HFFB TRSERXB[ENFSENFE
K, ARTAEETARKENERLRENEWRA. #—DHFRITEI, HFFB £
ERHAZHIRREKEFHER, BT LI IGF-1R. Wnt/B-catenin. MAPK/p38 @55
HFSC mEEXREMNIFSF

2t AMRAIFIAAN HFSC #1 HFFB B4 FhF 400", HEMUFSHRMERE. EMAK
AEFTKIRE. BN, ZWRIESET HFFB £08 HFSC MER/EMEBANEFER, FiE—
TRINBENEXRBE. Z LR, AMRMEANTAHAELRBEEENR. EREKAEWR
M & A ATRIE R E— E IR KIE.

[XEF] ERTHE, MALMAE EEXRE, Wnt 558, IGF-1R 558, MAPK
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Development of a pig bioreactor supporting robust human hematopoiesis for
large-scale production of functional human immune cells

MIIE 1, SR 1, FIEH 1, Wl 2, BE 2, FTYX 1, T 2, FHE 2, Bk 1

1. HEMKRE
2. PEB =N

[#8Z] There is an urgent need for large animal models to study human hematopoiesis and
regenerate functional human immune cells in vivo. Herein, we generated gene-edited
immunodeficient pigs that lack T, B and NK cells (RG pig) and have attenuated macrophage
xenoreactivity (RGD pig) and tested their potential to support human hematopoietic
engraftment and differentiation. In RG pigs, human CD34+ cell transplantation achieved human
hematopoietic engraftment in bone marrow, but poor chimerism in blood and spleen. However,
human CD34+ cell-transplanted RGD pigs showed high levels of human hematopoietic
chimerism composed of T, B, NK, and myeloid cells. These RGD pigs had robust human
hematopoiesis in bone marrow and ongoing thymopoiesis in thymus. Furthermore, human T
and B cells developing in RGD pigs were functional and expressed broad receptor repertoires.
Thus, the RGD pig offers a useful preclinical model for investigating human normal or diseased
hematopoiesis and therapies, and a powerful bioreactor for large-scale production of human
immune cells.

[3%#=] Bioreactor; Immunodeficient pig; Hematopoietic stem cell: Human immune

reconstitution; Immunotherapy
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[#§%F] T Bardet-Biedl ZZ&1E (BBS) E—MMAEEMABEREZFRARINELR,
BEINRERIBE BBS BEBENMNBILEE. BRIEM BBS BRERF 26 1>, BBS7T RELERKE
SX, FE5EERESEMERX. BBSome TNakiRES BBS HREVIHHX, HF BBS7T &
BBSome X@iMAS = —, fBAT BBS7 7 BBS X—XKBAERTNABIHIE, FARKS
BAREHBERERNREMUSAHTEE, BEEREREKEX. 777% AMRHLBE BBS &
& (BBSmut/mut) REBERXBHIINEMEZMAMERENFSSETHRE, HFBEIERRE
AN BENREMSHETEE . BT B EIMCHARE 57 5 ATA 4058 (NPC) MBS FRA R,
WS BT 2D LR TEC 71 3D DA BHXSEE. EARAFERLN
BBSmut/mut 5XTERAEZ B BBSome L EREAMASTNEARKKEREARIEE
ERKY¥, 5 BBSome HEXRHMRRSHFEER. MEMARRSHAEEBERER
HREMABITEE, RNERFRREZTEE. 4R BBSmut/mut £ NPC HkK& TEC #0
B TR B AMGEE, BBS2-7-9 EEWMNRATEFSZETHMRT S RAM, EH LA
fah B TIEEEARKIL, BBSome /IMABEFAERE, H EZRMUKFEHE EF. 4it: BBST
REENUEEARER S, H—F M BBSome HEMINEERIE, 2S5 BBS SHESHH
BEERAZ—,

[<%=F] BBS7, BBSome, Biik=m#E, SRXLEER
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Modeling human anti-pig xenoimmune responses in a pig artery tissue
grafted humanized mouse model

THRE, BR, RmE, EF , ok, #LE
EMREE—ER

[#5ZE] Abstract Content:
Background: Blood vessels that contain endothelial cells (ECs) on the surface are in direct contact
with host blood and are the first target of xenograft rejection. Currently, our understanding of
human anti-pig vessel immune responses is primarily based on in vitro assays using pig ECs.
Therefore, it is necessary to develop an animal model that permits in vivo study of human
iImmunological rejection of pig vessels.
Methods: Pig artery tissues (PAT) were transplanted into human immune system (HIS) mice or
immunodeficient NSG mice (as controls). Intragraft human immune cell infiltration and antibody
deposition were quantified using histology and immunohistochemistry. Donor antigen-specific
immune responses were quantified using a mixed lymphocyte reaction and a complement-
dependent killing assay.
Results: Pig CD31+ ECs were detected and increased 2-fold from weeks 3 to 5 in PAT xenografts
from immunodeficient NSG mice. However, compared with NSG mice, PAT xenografts in HIS
mice had significantly lower numbers of porcine CD31+ ECs and showed a marked reduction
from week 3 to week 5. PAT xenograft rejection in HIS mice is associated with intensive
infiltration of human immune cells, deposition of human IgM and IgG antibodies, and the
formation of a tertiary lymphoid structure. Robust donor pig antigen-specific human T cells and
antibody responses were detected in PAT-transplanted HIS mice.
Conclusion: We have developed a humanized mouse model to evaluate human anti-pig
xenoimmune responses by PAT transplantation in vivo. This model is expected to facilitate the
refinement of pig gene-editing strategies (the expression on EC surface) and the testing of local
immunosuppressive strategies for clinical pig organ xenotransplantation.

[3€88=] Key Words: endothelial cells, xenotransplantation, humanized mice, rejection, artery
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CD19 CAR-T 4HBEATT R/RNHL EHRHARRLKEE %
BN , e, EMNE , BRE , FLER =59, fHsKk
AR FEEZIENEE — B FREE RO

[{HZE] CD19 B A PURZAE T (CAR-T AT AN E LA M R/R)IFEFT £ MER(NHL)
ERHEENTMETR. AT, PEMERFCNS)ELN NHL BATERE, RTES.
FARIE T —IAX 80 Bl CAR-T MBIATTAY NHL BEMAR, IR T HEMERFEX
HOSSIERTS . AR T 8 Bl(10%)EBETE CAR-T AATT EHMIML M AP RHERFRE L,
1BIBEFRBERFEEHAFZUEER. PRBERFZEREEN 1 F OSF 1 F PFS BER
FARE X (OS, 31.7% [95%Cl 10.5-96.4] vs 90.7% [95%CI 81.2-100], P < 0.001;PFS, 11.11% [95%C]
1.75-70.51] vs 90.7% [93.94%Cl 81.2-100], P < 0.001), {E5{X4& 58 % BHBLL T Z F(0S: 48.12%
[95%CI 33.94-68.23], P=0.4:PFS: 13.89% [95%Cl 6.16-31.33], p=0.99), B&kE, AWRF
CNSEXEE 1 FNTEEEZETAEREANESE, RN T CNS EXNEEN. (KR
8 % I K it 3 B #5 ¢ ChiCTR1800015575; NCT03118180; NCT04532281; NCT04532268;

NCT04213469),

[k$E=F] CAR-T, EEZTEHKER, HRHERRZE LR, FEHETE
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Spatial transcriptome analysis explores human fetal vaginal epithelial stem cell

Ot MR, HE
FRAFEF RN BESILER

[#%Z] Objective To observe and analyze the localization of different molecular markers for the vagina in
fetuses of various gestational ages and to explore the latent vaginal epithelial precursor cells.
Methods In order to establish comprehensive spatial gene expression patterns in vagina, especially for its
epithelia, we collected two distinct sections of the vagina from two typically developing human fetuses that
were ethically aborted at the Obstetrics Department of Nanjing Drum Tower Hospital at 23 post-conceptual
weeks (PCW). These specimens were carefully obtained with full adherence to ethical guidelines and necessary
approvals. Both sections collected for this study were specifically cross-sections of the fetal vagina near the
vaginal orifice at 23 post-conceptual weeks (PCW). The sequencing results were verified and analyzed by
multiple  complementary  approaches, including cross-referencing with  existing literature,
immunohistochemistry, and immunofluorescence techniques.
Results To establish a comprehensive profile of cell populations in the vagina, we conducted an initial UMAP
clustering analysis on cell-covered spots derived from the two tissue sections. This identified nine distinct
clusters, including five regions consisting of epithelial cells, one region representing the vaginal mucosa lamina
propria, and three regions corresponding to vaginal muscle cells.
The epithelial cell regions were categorized into distinct subregions, including the basal cell layer, suprabasal
cell layer, intermediate cell layer, superficial epithelial region, and desquamation region. During the analysis
of epithelial cells, we observed a significant degree of heterogeneity within the vaginal epithelial cell
population. We also identified several regional-epithelial-characteristic markers for different subregions of
vaginal epithelia. Through our analysis, we discovered that different subregions of the vaginal epithelial cells
exhibited distinct enrichments for various functions. Each subregion displayed a unique expression profile,
with many molecules specifically associated with the function’s characteristic of that particular subregion.
We find that both of COL17A1 and SOX2 effectively designate the basal vaginal epithelium and hence may
server as markers for human vaginal epithelial stem cells. We also discovered that AXIN2, a mouse vaginal
epithelial stem cell marker, is expressed in a relatively wide range of locations in the human fetal vagina, not
limited to the basal epithelial layer, and may not be a suitable marker for human vaginal epithelial stem cells.
Conclusion In this study, we conducted an analysis of the transcriptome expression profile of human vaginal
epithelial cells as they undergo differentiation from the basal to superficial layers. Our study highlighting
heterogeneity in human vaginal epithelial cells and offering insights into the physiology of the vaginal mucosa.
These findings contribute to our understanding of vaginal epithelium and have implications for future research
and applications in the field of vaginal reconstruction.

[%%=] Spatial transcriptomics, vaginal epithelium, vaginal stem cell
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[BE] EMRETHEEYMBEEZNABENERNTHRIE. AXAAMRIE (HLA)
AESEMNGEH R RN 2EMFETHETKRORAMER . UAWRRREREEEA
MR KRR T E®T B2M REARERHA NK ME0HE ST, XEFMEFEZ MR
FAREM. BERARSHEERLRE. ARFH, BMNEIA T —BREERF IFNy R %
[y B2M #BRILIRF (B2M-SE) , ERFFAMIEHI HLA-| S FRFILES X BINEEE
F. $3F B2M-SE R RFWBZFRIE, RBEABTRTHAIE (MSCs) FREAY HLA-I 43
FREBFHERFFE T ARRSHRE, B MO MSCs HEE NK ARG, A
¥3X Fh MSCs %54 " Goldilocks- Level Of B2M Expression MSCs (GLOBES) . &M B A%
ERGERNRAER P ARSI T T GLOBES REERBRLIENL. FMEMITIZ, FATAE
ERRNFEEEKE. EARBERGEE/NRNIEESHE (LPS) A MMARE P, GLOBES 1
BERERERIATIER. B, RYEEZ4RE B2M-SE £HME AT RMREMEMETTHE A
AT AEREXRE.

[X#F] T4, IFNy, HLA-I, BRIERF, RVRMERE REFRME, BRET, B
FATEE
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The culture system of porcine embryonic-derived pluripotent stem cells was
screened according to the transcriptome characteristics of porcine E7-8
epiblast

Sk, ELAX. BEM. NBLE
FALRW A

[#%Z] Embryonic Stem Cell (ESC) can maintain self-renewal and proliferate indefinitely during culture, while
retaining multi-directional differentiation potential. ESCs have two pluripotency states, Naive states,
represented by mouse ESCs (mESCs), and Primed states, represented by human ESCs (hESCs). Naive
pluripotency has comprehensive differentiation capacity and germline chimeric potential, while Primed
pluripotency has limited differentiation capacity and chimeric contribution potential. So far, species other than
mice and rats have not successfully established Naive state ESCs with the ability of germline chimerism. Pig is
a large animal model whose physiological structure and immune characteristics are very similar to human, the
establishment of porcine ESC is of great significance for the establishment of human genetic disease model
and human xenotransplantation donor. Since 1990, the research of porcine ESCs has made great progress.
However, there is no porcine pluripotent stem cell (pPSC) that can realize germ-line chimerism. In addition,
in the study of pESC also face several key problems: the early embryonic development period corresponding
to Naive status is unclear, the pluripotency regulation mechanism is unclear, the pluripotency marker genes
are uncertain, and the evaluation criteria are unclear. The pluripotency of ESC is derived from the embryo, but
after in vitro culture, the maintenance and regulation network of pluripotency of ESCs has changed. For
example, mESC more closely resembles the pre-epiblast (Pre-EPI) than the Inner Cell Mass (ICM). It is of great
significance for the identification of pig pluripotent cell lines and the understanding of pluripotent state.

The study showed the greatest similarity between mouse embryonic Pre-EPI cells and Naive mESC.
Therefore, this study first compared the transcriptome data of mouse, human Naive and Primed ESC and their
embryonic cells at each early stage to verify the similarity between Naive cells and pre-EPI cells. Then, the
single-cell transcriptome data of early porcine embryos at different developmental stages were analyzed, and
the specific developmental stage in which Pre-EPI appeared in early pig embryos was preliminarily determined
by comparison with the transcriptome data analysis results of early mouse and human embryos. On this basis,
the signal pathways enriched in porcine Pre-EPI were analyzed, and the expression patterns of key genes of
pluripotency related signal pathways in different developmental stages of porcine embryos were compared
and analyzed to further clarify the regulatory characteristics of porcine Pre-EPI signal pathways. We further
screened porcine embryo-derived pluripotent stem cell culture system. In summary, we draw the following
conclusions: (1) Porcine E7-8 EPI corresponds to Naive Pre-EPI; (2) The expression patterns of porcine E7-8
EPI and mouse E4.5 EPI homologous genes were similar; (3) Both X chromosomes of porcine E7-8 EPI are
active; (4) The culture system based on the transcriptome characteristics of porcine E7-8 EPI signaling pathway
can significantly improve the pluripotency of porcine embryo-derived pluripotent stem cells.

[3%82=] pig, epiblast, pluripotent stem cell
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Low-intensity pulsed ultrasound improves osteogenesis under oxidative stress
In periodontal ligament stem cells via Akt-FOXO1

B 1, %3 2

KREBKRZWES —ER
2. ERERARFHEILEER

[#82] Background: Periodontitis comprises a series of inflammatory responses resulting in alveolar
bone loss. The inhibition of osteogenesis in periodontal ligament stem cells (PDLSCs) due to
inflammation is a contributing factor to impaired alveolar bone regeneration. This issue continues to
pose a significant challenge in the field of periodontitis therapy. The oxidative stress environment caused
by inflammatory responses significantly impacts the osteogenic differentiation capacity of PDLSCs. This
study aimed to assess the effects of low-intensity pulsed ultrasound (LIPUS) on PDLSCs subjected to
oxidative stress, investigating whether LIPUS could rescue the impaired osteogenic differentiation of
these stem cells.

Methods: Oxidative stress induced by H202 was studied in PDLSCs. The siRNA-FOXO1 was utilized to
investigate the significant role of LIPUS on osteogenic effects under oxidative stress conditions. Cell
proliferation was assessed using the Cell Counting Kit-8. Intracellular levels of reactive oxygen species
(ROS), malondialdehyde (MDA) activity, and the expression levels of 3-NT and 4-HNE were measured to
determine the extent of oxidative stress. Alkaline phosphatase (ALP) staining, Alizarin red S staining, and
protein expression levels of RUNX2, ALP, and OPN were applied to evaluate the osteogenic potential of
PDLSCs. Western blot analysis was performed to detect the protein expression levels of total FOXO1,
phospho-FOXO1, total Akt, and phospho-Akt.

Results: The study revealed that exposure to 300 uM H202 for 6 hours caused increased oxidative injury
and decreased osteogenic differentiation capacity in PDLSCs. However, pretreatment with LIPUS resulted
in a reduction of H202-induced intracellular ROS and MDA production. Additionally, LIPUS pretreatment
inhibited the expressions of 3-NT and 4-HNE. Furthermore, LIPUS pretreatment increased the levels of
RUNX2, OPN, and ALP proteins, promoting positive ALP staining and Alizarin red S staining. Notably,
LIPUS pretreatment decreased the phosphorylation of FOXO1 and Akt, while the total levels of FOXO1
and Akt remained unaffected. Further experimentation involving FOXO1 knockdown demonstrated that
reducing the levels of this protein resulted in a decrease in the antioxidant and osteogenesis effects of
LIPUS.

Conclusions:These results suggest that LIPUS attenuates oxidative stress by modulating the Akt-FOXO1
signaling pathway, thereby rescuing the osteogenic differentiation capacity of PDLSCs under oxidative
stress. Thus, FOXO1 plays a key role in the protective effect of LIPUS on oxidatively injured PDLSCs.

[3£$=] Periodontitis, Periodontal stem cells, Low-intensity pulsed ultrasound, Oxidative damage,
Osteogenic differentiation,Forkhead box protein O1

113

¥
]
" w...




D (e (@) (S = TN 8% i

BRD4 @iTE & EHMT1/2 #I&)4R 4T Ra4E By
W RS, BEE. TR, KA. BB, EXG. PER. A BB, &5
T A SRR E S —ER

[BE] HiFESERTH (iPSCs) £ MMREFEERInRK T NEERRE, ER
iPSCs IR ARRBZRAR, MINHEIMAT R, BATL ML R TFHLHIRER Bt
= iPSCs RIRLL ARAR A AEFBIAZEE, AATMKMNN BREBRKEBENRATER. 440
FERD MU REREBRNRAME TR, EXMARF, FNFHEDFRANEFZFRE
FHUNFXEFFIRLL RARD U R ANXBEEREF, ZIAHRIBZER BRDA o] IXINE
AR, MMIRSBRZNE. BB, % CDKI FRE X IMKIL BRDA FIRE, #H—
B9 SLHGIE B BRD4 A9 FAGA T RADMERTS 4 41 4RAE 531k A9 52 30N 6 B F . RNA-seq . ATAC-
seq # Cut&Tag BEA D HTHIEE R B 7~ BRDA HIH R B RIREHEXEENTRIA, @it CO-IP &
eI, FM1KIL BRDA @it 5 EHMTL/2 A EEARINGIEEREF R . ZEAR, KK
MAL AL R IIIEF, BRDA FITHEE KR T2 8409 CDK9 B, mE&id EHMT1/2 1]
HIEEREF RN OIEELRE R BINNAR VRS L AEBAZRRME T HITE, I
ARITA AN RS SEMEERR A T BENETEES.

[X8=F] BRD4Z&ARLI MM A} BiA% EHMT1/2
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Nrf2 regulates immunosuppressive ability of umbilical cord mesenchymal
stromal cells on the therapeutic effect of experimental bronchopulmonary
dysplasia

SO 7/EL]|
EXREMARFHEILEER

[#%Z] Background Human umbilical cord Mesenchymal stem cells(UC-MSCs) -based therapy has emerged
as a promising approach for the treatment of bronchopulmonary dysplasia (BPD). However, the donor-to-
donor heterogeneity is partially responsible for the incongruence of the MSCs-based clinical data. Our
previous research found that the expression level of Nrf2 protein modulated the immunosuppressive ability
of UC-MSCs. In this study, we aimed to investigate the variations in Nrf2 expression in UC-MSCs from different
donor sources and determine the role of Nrf2 in the treatment of hyperoxia-induced BPD.

Methods The immunological phenotype, the expression of Nrf2, and the immunosuppressive ability were
detected in UC-MSCs from three different donors in vitro. Nrf2 was knocked down in UC-MSCs through
siRNA transfection. Subsequently, peripheral blood mononuclear cells (PBMCs) labeled with
carboxyfluorescein diacetate succinimidyl ester(CFSE) were cocultured with UC-MSCs followed by detection
the proliferative capacity. The IDO-1 expression induced by IFNy was detected to evaluate
immunosuppressive ability in vitro. Neonatal rats with BPD were established through hyperoxia treatment.
UC-MSCs, UC-MSCs transfected with siRNA-Nrf2 or UC-MSCs transfected with siRNA-Nrf2 preteated with
IFNy were intratracheal administrated to BPD rats. The tissue sections of the lung was analyzed
morphometrically. Pulmonary inflammatory cytokines of the bronchoalveolar lavage fluid (BALF) were
measured via enzyme-linked immunosorbent assay. BALF cell count were measured. The mechanism of Nrf2
regulating IDO-1 expression was detected by chromatin immunoprecipitation assay(ChlP) and western-blot.
Results In three distinct sources of UC-MSCs, over 95% of these cells exhibited expression for CD90, CD105,
and CD73, while less than 1% expressed CD45, CD34, and HLA-DR. However, there were differences in the
expression of Nrf2. UC-MSCs with low level of Nrf2 expression demonstrated reduced ability to inhibit PBMC
proliferation in co-culture, as well as lower levels of IDO-1 expression induced by IFN-y. The downregulation
of Nrf2 impaired the immunosuppressive ability of UC-MSCs. Transplantation of UC-MSCs improved
pulmonary alveolarization (P < 0.01, for mean linear intercept). Meanwhile, treatment with hUC-MSCs
ameliorated Iung inflammation. The hUC-MSCs groups exhibited a significant attenuation in the expression
of pro-inflammatory cytokines interleukin (IL)-18 and IL-6, as well as a decrease in BALF protein levels (P <
0.01, P < 0.001, and P < 0.05 respectively). However, the downregulation of Nrf2 in UC-MSCs weakened the
therapeutic effect. In lung tissues, the expression of IDO-1 was found to be significantly increased following
UC-MSCs treatment, while this effect was attenuated in the treatment of UC-MSCs with NRF2 knockdown.
ChIP assay revealed that Nrf2 regulated the phosphorylation level of Stat3, and it was found that
phosphorylated Stat3, rather than Nrf2, bound to the promoter region of IDO-1.

Conclusions The expression of Nrf2 in UC-MSCs could serve as an indicator of their immunosuppressive ability
and potentially play a crucial role in the treatment of BPD.

[3€8=] Nrf2, bronchopulmonary dysplasia, IDO-1, UC-MSCs, immunosuppressive ability
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Bifunctional nanoparticles regulate directional differentiation of neural stem
cells and polarization of microglia

IR K. XF. AFE. EEB. 20 R
AT

[#Z] Object:
The pathological mechanisms of neurodegenerative diseases not only include functional
damage of neurons but also involve dysregulation of the neuroimmune microenvironment.
Neural stem cells (NSCs) as a type of self-renewing and multipotential stem cell are the most
promising candidates in the regeneration of functional neurons. Pathological
neuroinflammation related to neurodegeneration is mainly mediated by microglia, which are
the resident immune cells of central nervous system. It is necessary to find a strategy that can
regulate both the directional differentiation of NSCs and microglia in the damaged
microenvironment for treatment of neurodegenerative diseases. In this study, we innovatively
synthesized a composite nano regulator based on small molecule retinoic acid (RA) and metal
ion Ca2+ to simultaneously regulate neuronal differentiation of NSCs and M2 polarization of
microglia.
Methods:
Calcium retinoate (RA-Ca) nanoparticles with particle sizes around 200-300nm were prepared
by complexation reaction, which can be uptake by cells into the lysosome and slowly release RA
and Ca2+ under the low pH microenvironment. For differentiation of NSCs and microglia ,
related proteins and genes were analyzed by Western Blot and RT-gPCR.
Results:
The results of protein and gene expression indicated that RA-Ca nano-regulators not only
enhanced the differentiation of NSCs into neurons but also promoted M2 polarization of
microglia. In addition, co-culture of NSCs and microglia confirmed that RA-Ca nano-regulators
could further enhance neuronal differentiation of NSCs by mediating the polarization of
microglia towards M2.
Conclusions:
The finding of this study demonstrated that the RA-Ca nano-regulators combined of RA and
Ca2+ would be a promising therapeutic strategy to regulate both the differentiation of NSCs
and neuroinflammation for neurodegenerative diseases treatment .

[35#=] neural stem cell, microgila, differentiation, retinoic acid, calcium ion
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Effect of 1 uM BPA on human neural stem cells via ERR a and TGF- 8 1
signaling

NS, BREME. KEE. BRO. TEES
LIZRIEE F ke

[#5Z] Objectives:
Bisphenol A (BPA) is A chemical commonly used in the production of plastics, producing 2,700
tons of plastics containing BPA each year worldwide. However, BPA damages neural stem cells,
leading to neurodevelopmental disorders. Previous studies have shown that large doses of BPA
are toxic, but the effect of low-dose BPA exposure on NSCs is unclear.
Methods:
The Cells were cultured and processed, with a model of NSCs poisoned by 1uM BPA, as well as
immunoblotting, immunostaining, RNA-sequencing and data analysis, Chip-PCR chromatin
immunoprecipitation, etc. The effects of low concentrations of BPA on the proliferation and
apoptosis of human neural stem cells were investigated.
Results:
We found that low concentrations of BPA had no significant effect on cell morphology, but
altered cell proliferation and apoptosis. The results of GO functional analysis indicated that 1uM
BPA promotes cell cycle and may inhibit NSC differentiation. TGF- pathway, and p53 signaling
pathway were closely related to cell differentiation fate by KEGG pathway analysis. BPA activates
the expression of the TGF-B1 gene by binding to the ERR o receptor and the TGF-1 promoter.
Chip-PCR results also showed that ERR o could bind to the promoter of TGF-B1 at 1uM BPA
exposure. Therefore, 1uM BPA, can initiate TGF-{1 signaling pathway through ERR a, promote
the proliferation of human NSC and reduce cell apoptosis.
Conclusions
In this paper, we found the effect of low concentration of BPA on NSCs by initiating the TGF-B1
signaling pathway by combining ERR a, providing new insights into the prevention and
treatment of neurogenic diseases.

[3%=] Human neural stem cell; Bisphenol A; TGF-B1 signaling; ERR signaling
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ET H3K4me3/H3K9me3 S5 A EMMEAKEF 9 (FGF9) FIHK Leydig
T4 B FHEFAD WYL HEITTR

. BRGF. EER. EXK. BLOW. FHHT
mINERRFH B — B

[BE] fREN: RFHRMBEKEF 9 (FGFI) 2MAULEKEAFREMRAZ—, HZ&K FGFR#&E
SRFEFRE, WEAMEBRENRESERBIER. SEMRFKA, FCGFI 7 Sry MIEA TS Sox9 #[EH
FAMEMTR, BHBREERDM, FGF o PUESH NRBRETHRE AL, AEABIGEEEET
RAMEE T EZEA. B2 FGF WEA B RTHEEREH S/ REMNIAREURAEBBIGH
ERERBMSR
Jivk ARRKL: BB 56 BREHEM SD KR, —RMMERESS 75 mo/kg I —F#EER 2k (EDS) |, 14
XE, BRAEAREAREHAEIRERN FGF9 (0, 10 #1100 ng/ZH) |, 34 14 K., BAERE,
BARBITRERIEAIE, MU EEFR (T) . BEGAERE (LH) MURENBEKHE (FSH) FH
FKE, BBMER, —MEAKAN-80°CTT gPCR K& WB MR EE MBI FHEXERLEER

(LHCGR. STAR. SCARB1. CYP11A1l. CYP17A1. HSD11B1 #1 HSD17B3 %) AKX, WB #&
H3K4me3/H3KIme3 & IFHIEh7SE B &k, Chip-Seq #&M H3K4me3/H3KImMe3 EiFIAIEMNERFILS
SRERTHREZEREIZERBXERNNEIERR, HUEAA Bousin's BEEFEfTRZEAML
RIEFIE, THEL CYPLIAL+F SOX9+RIEH (8] AR A 548, 114 PCNA+5 CYP11AL+1E5E K2
FLE AR, EEEFAFMAELAFEIE HE FGFI 5 H3K4me3/H3KIme3 EIfiEIAIER,
SZHERTHBLENLR.

RHMEES: EE 56 Bt SD KB, RRIEZEREA D HMMFE, XA 3D BFERF, HTAEKR
R FGF9 (0, 10 #1100 ng/mL) , #¥F 1 AR AR, BERERNZHREEE, RMABERNER
B BT 4HARIETEAE S, gPCR & WB MR Z4E M@ FHEXERRERMNFRIE, WB &0
H3K4me3/H3KIme3 &M MNFASTA LK, T H3K4Ame3/H3KImMe3 EihiFIR I E B M R 18 IhEsRIA
FUEM, STXEERESZN(ERTABALE K.

ZER . FGFO RIMENERTHEIEES M, FHZMNESER, FIRERERER L XBERS
EHMTFIEL, FS H3KAMe3/H3KImMe3 REMNBIFINAL, SEMEMBNE L XBER~EHE, X
LS AEIERIEER.

2R FGFO T MR ZEN ERTHBNBERETN S oL, FS 7= ERAEHEAES H3KImMe3 F
H3K9Ime3 MR E, SZMEMRBEEMFIREWRANER, RxT FGFI X=H B R THEL
BIHIBEYLE,

B4R WIS BARNFESIREIME, LY22H040010, B, EXBARFESTE, 81730042

(ESTE) , 82371610 (AMLIEBE) . B-W

[<$EF] T HMREKRE T 9/FGFI, 2R ERTHIE, BEEH, 71, =8, H3K4me3/H3KIme3
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RNA Z£&5E B YBX1 A ia T AR Z MR IR

glz{%% 112 7’ 5;:EJEEE 1I2 7 *&’E'I‘E 112 7 ﬁ%} 1I2 7 a{éljl\\;ﬁ 1I2 7 ﬁ%m 112 7 éi?—b& 112 7 ?Bﬁﬁ
K12, BEfk 123, ER— 1,23

1. EETILEER, EERBAFEFREVFR
2. bBTHREAEIRERXNEEER DEZEFHED TENFERLRE
3. LERBAFEMEXRALKRBFZESREREFR

[BE] Bn: HEEBAT4AE (Embryonic stem cells-ESCs) BEHBREMHMN UM AE M, B

FIRBEVFERARR TS, BXT ES MEF B UABXMBIHRUAETEEZ . RNA
#45%ER (RBPs) 7 RNA M"SHERIBRMARGZEAETEEEENER, BRI TE
&I YBX1 /& Nanog B RNA EE5EAz—, AR ESERE YBXL XJ ES MRS aE MR H AIE
EER, A ES ARz R EN IR REHITNTIA R
7% BT RNA BEZEARERTENF (RIP-seq) £5E ES M5 YBX1 EEMNERA,
37 YBX1-KD (Knockdown) ES 4RI BT RNA-seq T BRARIAE, FARNYNER
RILBEFEH#TIMEED L. F Realtime PCR, Western Blot, ICC £/ RIFHZIERERE R
ZR: RIP-seq £RERS YBX1 £EH RNA TES 5 ES ML e MIBIE, BRT ES MR Z6E
M EF Nanog %, BEMEZANS5 ES WRZREMTRBAXE T, B9 Wnt3a, YBX1-KD ES
MEREAEE/), ATHREE, ZASREREAXERFELTIE tHhEE Wnt3a. 5
4k, YBX1-KD ES 4R ML EE L HZ B /NBk E R IS B %o AR < B B RA
A,
& BIILES YBX1 M FRARINE DT YBX1-KDES =R RIARRE, HMNEAIMYBX1L 5
ENZRMREMAXERERALESIFIPERRIA, 8K YBXI 295 ES MEBHREMEN
TR, MEER EIF, s YBX1 TTREXT ES ZHME L aE MR H VIR E —EERA.

[X8F] RNAZEEEH, Sl KiaT4E
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ALKBH5 Modulates Hematopoietic Stem and Progenitor Cell Energy
Metabolism through m6A Modification-Mediated RNA Stability Control

S XHE 1,2 *,JoshuaT. Zimmer 2, Radovan Vasic 2, XIJif#% 2, Rana Gbyli 2, X3 &I 2, Amisha Patel 2,
X4 2, FEL 2, ZT5E 2, Raman Nelakanti 2, SRIZT¥E 3, Andrew Z. Xiao 2, Sarah Slavoff 2, Richard

Kibbey 2, Richard A. Flavell 2 , Matthew D. Simon 2, Toma Tebaldi 2, Zxf£f 4, Stephanie Halene 2

1. BFKRF
2. Yale University
3. RILRF MRS 0
4. FBRBRFEF

[{8Z] N6-methyladenosine (m6A) RNA modification controls numerous cellular processes.
To what extent these post-transcriptional regulatory mechanisms play a role in hematopoiesis
has not been fully elucidated. We here show that the m6A demethylase ALKBHS5 controls
mitochondrial ATP production and modulates hematopoietic stem and progenitor cell (HSPC)
fitness in an m6A-dependent manner. Loss of ALKBH5 results in increased RNA methylation and
instability of oxoglutarate-dehydrogenase (Ogdh) messenger RNA and reduction of OGDH
protein levels. Limited OGDH availability slows the tricarboxylic acid (TCA) cycle with
accumulation of alpha-ketoglutarate (a-KG) and conversion of a-KG into L-2-hydroxyglutarate
(L-2-HG). L-2-HG inhibits energy production in both murine and human hematopoietic cells in
vitro. Impaired mitochondrial energy production confers competitive disadvantage to HSPCs
and limits clonogenicity of MII-AF9-induced leukemia. Our study uncovers a mechanism
whereby the RNA m6A demethylase ALKBH5 regulates the stability of metabolic enzyme
transcripts thereby controlling energy metabolism in hematopoiesis and leukemia.

[3€8] m6A modification; RNA stability; ALKBH5; hematopoietic stem and progenitor cells;

ATP production; energy metabolism; oxidative phosphorylation (OXPHQOS); stress hematopoiesis;

metabolic switch
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The inhibition of ULK1 promotes human erythroid progenitor proliferation
and inhibits differentiation by upregulating AHR signaling

BRiES. MR, FB. KB, KR KK, &I5E. 551
IR F EF BB —ER

[#8Z] Unc-51 like autophagy activating kinase 1 (ULK1) drives organelle clearance during
erythroid maturation. However, it is unclear whether ULK1 impacts erythroid differentiation. In
this study, we found that inhibition of ULK1 by inhibitor SBI-0206965 (SBI) or ULK1 shRNA
promoted erythroid progenitors’ proliferation while inhibiting differentiation. Meanwhile, the
number of mitochondria, cell cycle, and apoptosis were not impacted. The proteomics and RNA-
sequencing data showed that the expression of AHR signaling-related genes like CYP1B1,
CYP1A1, and AHRR were upregulating by SBI suggesting the upregulation of AHR signaling.
Moreover, both AHR antagonist StemReginin 1 and AHR shRNA rescued the effects of ULK1
repressed in erythroid progenitors. The total expression of AHR was not impacted by a ULK1
inhibitor, while the expression of AHR in the nucleus was increased, indicating that ULK1 plays a
role in regulating AHR activation. In conclusion, ULK1 regulated the proliferation and
differentiation of erythroid progenitors by AHR signaling. This study will provide a theoretical
foundation to generate mature red blood cells and a new approach toward the large-scale
production of human erythrocytes in vitro.

[3£#=] ULK1; AHR; Erythroid progenitors; Erythroid differentiation.
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Naringenin promotes exosomes of immature dendritic cells derived from
induced pluripotent stem cells to alleviate the rejection of transplantation

mEEHR 1, BihE 1, FH 1, ¥4 1, BHHE 1, HF 1, FI% 1, {RBF 1+, HEI 2

1. B E ARER
2. BERBAFEFHE—MEER

[#&Z] Background: Low induction rate and the characteristic of proning to maturation after stimulation
in vivo limit the application of immature dendritic cells (imDCs) to induce donor-specific
immunotolerance. We aimed to obtain the imDCs from induced pluripotent stem cells (iPSCs-imDCs),
and used Naringenin (Nar) to increase the induction rate and inhibit the maturation of imDCs (Nar-
iPSCs-imDCs) for inducing transplantation immune hyporesponsiveness. Methods: iPSCs were
differentiated into imDCs in culture medium with or without Nar (iPSCs-imDCs and Nar-iPSCs-imDCs).
The iPSCs-imDCs and Nar-iPSCs-imDCs were stimulated by Lipopolysaccharides for 48h, respenctively.
Then the DC-related surface markers, endocytotic ability and apoptosis of the two group cells were
analyzed by flow cytometry. The effects of the two group cells on T-cell and regulatory T (Treg) cell
proliferative function in vitro were analyzed by mixed lymphocyte reaction (MLR). Cytokine expression
was detected by ELISA. Skin grafts were assessed for rejection degree using slit-lamp biomicroscopy and
statistical evaluation of graft survival was performed using Kaplan-Meier curves. Results: Compared with
iPSCs-imDCs, Nar-iPSCs-imDCs expressed higher CD11c levels and lower CD80, CD86 and MHC Il levels
and possessed higher Treg cell proliferative function. The levels of interleukin (IL)-2, interferon-y in Nar-
iPSCs-imDCs were lower than those in iPSCs-imDCs, whereas IL-4, IL-10 and TGF-f levels were higher.
The endocytotic capacity and apoptosis rate of Nar-iPSCs-imDCs was significantly higher after treatment
with lipopolysaccharides. In Balb/c mice recipients immunized with iPSCs-imDCs or Nar-iPSCs-imDCs 7
d before skin grafting, the Nar-iPSCs-imDCs group showed higher ability to inhibit donor-specific CD4+
T-cell proliferation and induce CD4+CD25+FoxP3+ Treg cell proliferation in the spleen, and Nar-iPSCs-
imDCs group prolong skin graft survival span with a donor-specific pattern. Conclusion: This study
demonstrates for the first time that Nar-iPSCs-imDCs could have a markedly improved therapeutic effect
of chronic organ allograft rejection, presenting a new potential strategy for the clinical implementation
of stem cell biotechnology combined with traditional Chinese medicine.

[%(88=] Immature dendritic cells; induced pluripotent stem cells; Naringenin; immunotolerance;

transplantation
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[RE] 515 UNEEMHER (RD) B2—XK™ERXWAXRNNNEEHRRER, HPEX
MM RAENMET N FERRE ., ANREMAE (RPC) @ —KMEXMAETHE, BF
FE b AR RO AYEE 11, I BT A M R S AR E IR B HEAE
EFEIRES, FUIEA0 M PR S PRFS AR 21 B TR, 18id H ok o B Ot 4ARE T URE 21 SR FMEk
JCHRERERK, TR EEDNEMMET AR

R RE RPC AYMELMERRFNAERSTHEREZENNSE, AnSKEETHRBINLSE
SERTHEEAR, (EAMIENMETEE, RPC FEEINMD B G M BT FE AR F o
YIBRENBR. Aib, AN FSZ T4 (hiPSCs) 7 12-18 KRS FRIE RPC 4F
FHARCH AU EEZRAR (hiPSC-RPC) , FFEEMIMRE IR T . BAMIRTEIT R K MSX1
S RPC AYIGTE, #H) MSX1 [ElRMBESNEL, SIEMEBEREAL. AREEEFR
ZREBTFHEA, EPPR/NGCEARK. BB FIEKEESBK. b, HiZ hiPSC-RPC #%
EE MNU B SHAMEE R RORNE TG, @ETNEEED 8 B, HeERRMNRP
B MNU %SR9 RS 4R ARG (578 T 1E BRI AL T BE T B I K% L P AR5 4 O BRI

g Bz, BAMERBM hiPSC-RPCs FSATRAMXAPRAESN, B ERMEL MR
IR P B RIFISUINEE R E AR I BEE MR E R, h T HRRRAEA 7 M IR M IR
R T AR AR K.

[xEF] VWEHME, FSAZRETHER WNETHEER
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[BE] BH: FRITARREEHA AR 8 FERT X SR M S R L AR TR K
TERMLHE
Jr% B NRE RN HEEESRW) MBI/ NR R ML S ERER (EAC) 8L, SRW
HHBRAKE, NREXEBETHEEMES 2 x 106 DABFwHRIEME 7 RT A
(hUCMSCs) , SZERE TS5 hUCMSCs 415 5 & (hUCMSCs-CM), U ZE KL AR R 4L IR
AR R, TG IURITAMIBKRER . £EEERRINARA R RE R MKELE
(CLN)AY 8RR A0 CD4+ T 4BREE BE A5 1L . it RNA-seq & IEE 0 EAC 125/ )\ ER 75 F
BT B hUCMSCs B R FRix Tk, gRT-PCR #1 Western blot IiFZFEEFRIA, BITEINEE
$EEFERIRIT hUCMSCs 3F CD4+ T A 1a Th2 LB ER.
R EXWMART, HWBEFMEET AFGRENBERTHE SE&FHKIHN.
hUCMSCs-CM £5E T ESEMIXS AL, £558 TOES hUCMSCs S 2 EAC /NRIMAREUR D,
RIETF PR . 5 PE T 2525 NUCMSCs Bl /D 45 BE R E (L AR A SRR AR B BR MR AR 9 B &,
FFR D CLN /1 Th2 MAEESEE . ZEARSNA EAC /NRIMBETLL IR UARIMA R IR B S, hUCMSCs
REGZHNHI2hHE T 4ARE(THO)[E] Th2 4R R L. H—FRIIETEZRAF, hUCMSCs Xf Th2 e 1t
APl 2 CRISPLD2 @it T il STAT6 B LN S8,

LR FERETIES hUCMSCs Tl #lf] Th2 38R, BERKER. XTRARAETT AC
RETBENEITES, WAHM T AMENSHERRE T BENETES,

[R@F] SEMERRK A8 2R A5 Bl SR TOE 5T, Th2 458
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BERERARS S EHELR B IENITIOEM
ST, MiB. SET. B, TH. KER. S, FEP. KR ZRE. ILE
ERAFARER

[(RE] HREN: HRUEZHNIEERPEBHIEESRIGEFTEME (myelodysplastic
neoplasms, MDS) FMEZEAITM2022), BFEERA (macrophage, M®) 1A B
HERNEZAY, WEBEMNIREERE FIRE(STTT2022, BIH2018), EFEE MO MDS
XY IE S MARME M X RN EAREE . KRS ERITEHE MOZE MDS A EIEREY
BT IE B8 AR S MAIEEER, Hh MDS ARSI FTE T IR At 2

MRTTE AMRPNRIREL MDS BE (N=15) , KSELH MDS BE (N=15) , 22
B8R A M3&(acute myloied leukemia, AML)EZ (N=15) , REEHEZ (N=15) 4%
R, BERXABADITITELZERTHERL MOTHEHE. BIAMERATIHILR.
S100A8/S100A9 FiAKFIE A FEE MORITHEE . K BAEIMNLIZFR R B Mo S4tEEMN
TR AN LIS R LB X FRE . B HFENFXN MDS BEEFHE MOFAIX

BOFEEFTON.
MRER: BINERRPERSBEE MDS BEENEHED, EAXLZMBTEHEN, 55 M
O M2 AEaftk. BEEE MDS BEBEHE MOt SI00A8/A9 /KEFE, FREREHFEMK, T

B Higm. FEEMNZ, Ked MDS BEEHE MOX IE & TS5 T,
% MDS 1 AML BB ARREAI 5 G, SHILRER B, BREANFPTER B
SfE4 MDS BEK M2 BIERRMAEMLLBIFE . tboh, FR(KEA MDS 18EtL, RS EA MDS
BEEEMOFENMERAEAXBEEE, REHE MOXEMAESERERE KRR
MDS BEHFEER.
W54 BINAMRERRTERE Mos 557 MDS BELXUEMN, BEEREBHE Mos
TTRERIATT MDS BE R HTRRS

[k@gF] BRIZERTME FERNE ERAE, BMmiEE
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Correction of a APDKD point mutation using adenine base editors in hiPSCs
and kidney organoids

FEX 1,2, BRHIL 1,2, 5Kk&E 3, AKIE 12, HRE 12, XEFE 12, XB&E 1,2, BF
a3, BER 1.2

1. MOE Key Laboratory of Gene Function and Regulation, State Key Laboratory of Biocontrol,

School of Life Sciences, Sun Yat-sen University, Guangzhou

2. Key Laboratory of Reproductive Medicine of Guangdong Province, School of Life Sciences

and the First Affiliated Hospital, Sun Yat-sen University, Guangzhou

3. Center of Reproductive Medicine, Children’s Hospital of Shanxi and Women Health Center of

Shanxi, Taiyuan, Shanxi

[{8Z] Autosomal dominant polycystic kidney disease (ADPKD) is a dominant genetic disease
primarily caused by mutations in the PKD1 gene, resulting in the formation of numerous cysts
and eventual kidney function impairment. However, there are no gene therapy studies aimed at
correcting PKD1 gene mutations currently. In this study, we identified two ADPKD mutation sites
on the PKD1 gene, ¢.1198 (C>T) and ¢.8311 (G>A) in patients. The correction efficiencies of
different adenine base editors (ABEs) were tested using the HEK293T-PKD1 ¢.1198 (C>T) and
HEK293T-PKD1 ¢.8311 (G>A) reporter cell lines. The results showed that the ABE system can
effectively repair the ¢.8311 (G>A) point mutation but not ¢.1198 (C>T) site, and ABEmax has
higher efficiency and minimal predicted off-target effects. Then we generated induced
pluripotent stem cells (iPSCsmut/WT) from the peripheral blood mononuclear cells (PBMCs) of
the heterozygous patient to develop a disease cell model. Since the iPSCsmut/WT did not show
typical disease phenotype in stem cell status, we subsequently differentiated iPSCs into kidney
organoids in vitro, which expressed renal organ specific marker proteins, such as CDH1 and LTL.
Adding Forskolin could stimulate cAMP signaling and lead to cystic expansion of renal epithelial
tissue in IPSCmut/WT differentiated kidney organoids, which is similar to the vesicle phenotype
in ADPKD patient’s kidney. While the kidney organoids differentiated from ABE-corrected iPSC
did not show the cystic phenotype. Herein we tried to use this organoid to test the possibility of
AAV-mediated ABE editing therapeutic strategy. The dual AAV split-ABEmax system was
applied to deliver ABEmax into the kidney organoids and the average editing efficiency was
about 6.46%. In general, this study lays the groundwork for gene therapy aimed at ADPKD using
ABE single-base editing tool.

[35#=] Gene editing, ABE, hiPSC, kidney organoid, ADPKD
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AFFH MG M TS SRR ZRIEV FI Rt R
TR, XFEL. BEE. E35K
g ¥
[HEZE] & I F48B8(hematopoietic stem cells, HSCs) 2 MR RS H I —K Zee TR BEFH
REFNZERDUAMELRSE. ENTHREIZEFETERT. HEEREFNZEO L
AEFINEEM MRS, #FNRRFENELMNSTE, BN THENXEERHENXED
THEBEERK LN ZNA S8 REREGTHERBERANRELRR EEETE
MFAEEST Z M MR ERANEREERNER ST HAREEFRERE 7T RAMNHE. AmEA]
X FE M F AR £ 1E R M P RIEEN G ZABX D FUGEI AT 2E . e E
wEAEH, ENTARMTOIREGENR, BEBREFMNZEMMUERTEENDRESHN

%L:

o

X—EREXIFEMEANRE. MRESKENSSBEMNERRE, WEM0KSE,
B EHEEMEREREBEMER . AXCEERSNTEMTHAREDFZRAL. EIMNE. 21
FYLR GFEYH AR REF T A —LRR

[k@F] Brcm, SmTae; @58 RYnFEE ARET
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s
%z, XET. B, FIK
S EF P

[#5ZE] R EEE D21 N T4 hematopoietic stem cells, HSCs)H1 & & 8] 78 i T 4 i 48
BERMER, BEERT AR EEEMAMSIAENTEHMAEE TEFENERE
M., £RALFE (all-transretinoic acid, ATRA) ZIEWIEMFABMNBEREFRMLEEM T
WA UHETERER. ARREAFHRRE TR THESNMEEK S ATRA XF HSCs 4
SMTIEHIT— DN TRV, MRS HSCs RIMIG3E . AR REHER D EEFTM
ABFH ML 438 3k18 CD34+HSCs, BRI LM AT LB KR FREBHFwEIZERT
2Bffi(umbilical cord mesenchymal stem cells, UCMSCs) , &4 158 A S 4 0 T M55 5
& i8h G TER S A RER TR TABINAMINEFRE LE, B ATRA LS UCMSCs 55
SMBMABRE N AT HSCs ¥ i8S, BEARITE. RN EREZEDIITRAEY BT . B
BREFARNEMTMIEALEE. CD34+ HSCs MBI REERNEESTEIIBESTH
IR e RN EMMERE TR %R, UCMSCs 15 HiETE&H KBNS T BN sk
AR R EE S AR FELTHEYT ENE KR F, XEINUMER S E T ATRA BEE RN A
REEEIRS HSCs ¥ %K,

[k@gF] eRA4FR, BRRTHAR, SMmMTHE, NE, ARET
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Deciphering biophysical cues in cell fate conversion
T
ST SUH 3 SR B R A 2

/7

[#8ZE] Cell fate manipulation is a critical process in cell therapies and regenerative medicine.
Efficient strategies in maintaining the stemness of stem cells or differentiating stem cells into
specific cell types are still limited. To date, a number of studies have reported that biophysical
cues in the form of nanotopographies can influence stem cell attachment, proliferation, and
differentiation. Specific surface nanotopographies can enhance the efficiency of cell
reprogramming or maintain the stemness of stem cells. While biochemical cues are generally
efficient, biophysical cues have other advantages, such as scalability, cost-effectiveness, longer
lifetime, and ease of being defined. In our group, several biomimetic structures, including
nanogrooves, nanopillars, nanopores, and colloidal crystals, have been fabricated using various
nanotechnologies. Our findings show that through surface physicochemical cues, we can direct
cell fate and phenotype, which reveals the fundamental questions in cell biology and benefits
cell-based therapies. We believe that combining optimal biophysical cues with current biological
approaches has great potential to improve efficiency and generate functional cells.

[3£#=F] cell plasticity; biophysical cues; epigenetic, cell reprogramming; transdifferentiation

129




> T~ N F s 8 it 9% X
CSSER Gl @) ) Ll i Y

Z 3Rt N E) T T AR AN A R FALHTR

EfHF 12, YA 1

1. B AR ER
2. WERKZHBEHMHA R ER

[(RE] £5 RAANHAREN, SERENLAXNERIAFGRETRTHE (huc-
MSCs) BYARSMNEFS, FHRiH hUC-MSCs IHE Z MM IMEAL, ER, ZIFH A hUC-MSCs
ERRMELNZEESIERVIEIE AP, BR: RITABAIER hUC-MSCs EHFRAEMNE
ENFHLE ., Fk: IREUTBAMZATFLE hUC-MSCs B9/2 RNA, 3&id Illumina NovaSeq 6000
EEHITE R AN (RNA-seq) 24T, EERMATHAMFEEXER (EHE R EZMA CXC.
CC. CX3C%F, MMP (BR&BEBE) Rik) MFRILENR, M Real-time PCR Xf hUC-MSCs
hixERRIAER (DEGs) #HTWIE. 4R RNA-seq £ERE®, ZAXNAE SR DEGs
115 4>, Hep 51 NMERFIA LI, 64 NMERFTIATIE. HiEWABLEFRHEZE CXC. CC.
CX3C A MMP &< BERFAFIAT K., Real-time PCR 5 RIESE, SXEALLE, £ZFAAA
CXCR4. MMP2, MMP9. MMP10 1 MMP12 FRIA/KFBHEFE (P<0.05) . #ie: AR

gEi@it £ CXCR4. MMP2, MMP9, MMP10 #1 MMP12 FR3A{E# hUC-MSCs FIERANTE,
M ETAETIR. £€0E BERARARNFZESEFIE (82004402) ; WHREHE
AR ARITRIIE (2019-0893)

[XBF] \FFHERRTHE L3R, T, HE; RNA-seq, EULEF, BEREEBEH
i

130




cssCR @ ©) ) T el L i

DT AR T/IMESAX BT K-12" RS $LE N KA
SEKHE 1, EfER 2, R 2, SR 2, BRI 2, IR 2, ERIE 2, HAE 2,
0 2, FEEER 2, EXE 3

1L I IXRFEFRHEE —ER
2. IBRBREZEZREMBENLARER
3. tBXBARFEFXERIEREER

[BE] B FELBEEARENROIALEENXBIRE, BHEUEKANREMKES
BUMENAR, HAEREE . NEMIEA R+ MBI, TS T4 (ADSCs)
REFESMZE, XLEZEMF ADSCs $EZMALR . ALAXSAEMETELAERTH
REMBT/IME (ADSCs-ABs) $E[@ AR MRASCIMEME (L, ATMIETTIREF AR
ok BB LFIES ADSCs AT 3RS ABs, AREBITHILMIESAIE- BB E- YR
G-FELEN—RIDR, RGEHE XK (DFO) IIHEE{L ADSCs-ABs, BIIARINLLE
DRI E AR AR E L. HOREH8E

R KRN B IR ADSCs-ABs AN RYF, o PUlid CX3CLL/ CX3CR1 iFSHREAI
BN R ARSI A %-12", #mEd N R AAIGE. T/ . ER . AR,
ADSCs-ABs o] IRt R REF S, ER 5] MBS BN -1z 5 S5 A K 4Ry E RSS2
RMEAMNER, RHERRFAREIEMITEDERLS.

20 XEEZIRTNRE(LAY ADSCs-ABs o] DUBIT B+ - 12" A9 W E 15 S 4L 5 1A B2 4B AR FF LI 1
ME £ RAYFFERER, ARMRERFRG D RSRM T — e Res.

[X@=F] BERT4E, WEAME, AT/ME 9xXER
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[E] BEEFRNIGN, FRERSERKBERNPE THRFEHFFREEIRRHNEE. K
MRTEIRAIEE 7 ik CD63 MM FARINEES5AREBERIRES, 4 CD63 FHEAIAT
THREERERERHFERZNNFIDARIRE . RN —THARKIAF FRESEEFR
iGN A ERE, RAARTHRBNHRERD . THIEERIUARFRIEZFEF DNA 5
HEER, MEREFTHEBERERENRNBBERSE, ARAMCARERSSRGES
(OBE I BEAR . B W R E T AETERANFOT, KINTEF TR JAK-STAT
ESBEHT ERCE. A JAK BEER AL HIHIFIF0 JAK & B B M7 o] B U H JAK-STAT 5589
SEN ISR T RN THE. RESENFTHRENRELXRELMES, ARNTENKE
FED e, TRIRGRENESE. B, HIONARARPT FTFARBSMEEFRE
MMk 4R®E, T8~ 7T FTARTENTZ RN, FEREEFETARRELER
EHMDULEES, AR EFEAEXFIEER OB a1R 48 589 TR .

[%4&=F] liver stem cell; rejuvenation; organoids culture; liver regeneration; aged-related liver

diseases
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[BE] EA—"SEFENSRE, BESARERENERIENKR TRATERERRES
ZRMNRBPMME. ZRIAIMISR R BN 2L BT A AR hEBR FoxO1 £ X 5E i g B AR 1L
ARBEENMIE, BEAKERAER. AZHARP, RMNRETALBILBETFER
ARR/MRERFHENRS R ERVAE, EFRERXEREA, BIRESAEF FoxOl
bR, Paneth/goblet IR M T NEZANRBFIER . W BNEHERFEPRITT—

LT e, BIERESE p HFAREREFNARKSET, MRS/NRIMALRFHESER

=

BEAIRERHONE, &E, RILIT FOXOLl. Notch 1 TGF-B MI=FHMHIFIMNAESEEDR
TERpIE RO = £ RS RO WA, BRI STZ S E 5558 NOD /NI A 1 BUMEFRAEEL/ VR,
RME, XEL NIRRT BHATHE —Fh A il AR SRR S =5 W AR A T A T R R Y
W%

[%@F] k5% Beta 48, HERK
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# KB HT hESC-MSCs J67T FHARY it/ \6R H R KR 5 5 B
HSCHE. PHEERR. XIBEHA

TERF

[RE] B BEHEFANFH AR THEEKEEERTHI (hESC-MSCs) S 51F#%
Wit NREHEENCRESBE.

7755 BN 6-8 A C57BL/6 /R 10 R, BEHL A A4 SiO2 4250 SiO2+hESC-MSCs 4E,

DHIFESE 0 RFEE 7 Rif7 SiO2 SERE, £ 14 R4 SiIO2+hESC-MSCs AT EFAOE
5100 mL3x106 > hESC-MSCs, FF T/ /FAI5E 3 R/ RATAR BT HF AN F2H7.

TR ZFREDPMETR, WAKLIN 1069 NMEFRFIAERE, EFFE hESC-MSCs Jair A+
511 NEE EIE, 558 NMEATIE, ZRERERM GO H KEGG WREEE 3R, hESC-MSCs
SATTLRRE SR IR T MARTNAE, BUE NK B LA RE AR EEREETERS 5K
WHTHYATT . FRS, 7E hESC-MSCs SAfr BRI mpmigsE, RIREM, T RE MM L
RAIER, MRFHESS ERERECNSIEREZTIA. & hESC-MSCs SairAH, TiER
AT EEFEERKEESBES, 0 TNF. NOD 2K, IL-17 5 S@BEE IR S 51 L K E R
LR EHERES, @ PI3K-Akt. MAPK. JAK-STAT &5 5188

£51%: hESC-MSCs JAf7 REW AN/ \RFEL B REIFT, #H LM RN _E K8 Rk,

BEMEROAE, BUERMTRIEMIGE, HHERYI R MT4EL.

[34F] hESC-MSCs, Wt #HXANFF, MEEEST
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MSCs-sEV 3813 38E DPCs 1 AKT BER{E S EB B A ER 5NE
Hxzs. EEFE
T A RER

[BE] PEZBR A RBELNAGEE 25 ZARAERUEBZTME, mEXWEEN
DIBRRMASERE . FRNB A ST T EBRAYATMFALSr, HERFE—ENRERMER
IEAREIERAPEIT R, BREBRTHAE (MSCs) B/NAAEINER (SEV) RETSEUEE KL K4
ffl (DPCs) FHEH ERMKRILEARE T ALK, BHBENGTIER. REANPHREN,
MSCs SRIERY sEV R Efi & DPCs 1 PIBK/AKT {5518, (R TIR I ERRE T m 4 K HRE4T
HIMTNIMEEFTE, 1B sEV HUE PISK/AKT BERAIEAE D FHULH M AER . AHFRKAKELS
INRB KRBT/ N RARELYS sEV (EAEBFENLTEUFMAERMHT TRIE, ERETS
STRAFKIEM /RAMELL, sEV /NRNEAEBRIFANEKE, BEBEEBEZXEES
FIBAIERT sEV RHAETBEANFRM . B K M AR ERAERRET A NS hA IR
SEVIESIASEFEMRERNY, HRAKEREZMEV f9HE, RAT sEV BRHEERFTLEDN
Zatt, RAEFAMEOHTARDH MSC-sEV 1 miRNA FKiLF DPCs #FAFRIAKEFHF
—HHITHRNIILI T, ZER KA MSC-sEV A miR-125b BT MIEIL#IE DPCs Ay AKT
ESRES5EEMNKEIEEKRETNERE, ERRKILRERNS FIHNERE, A
SEV JATT B A IR T R SC AV IR PR BT EUHE S AN TR e A

[X8F] BxERTHE, /N5 EER, DPCs, AKT, EEFE

Kt
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[#§Z] The placenta has become one of the most diversified organs during the placental
mammal radiation. Here, for the first time, we established culture conditions for establishment,
maintenance, and differentiation of murine trophoblast organoids. Using mouse trophoblast
organoids derived from a single stem cell, we performed an efficient CRISPR/Cas9 screening
using a focused sgRNA library. Together, our results established a novel organoid model to
investigate mouse trophoblast development and a practicable approach to perform forward
screening in trophoblast lineages.

[€4=2] Mouse trophoblast organoid; CRISPR-Cas9
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AZHETHARNERARD NS HERRER

PMERK 1,2,3 , Elizabeth SNg 2,3, Andrew G Elefanty 2,3, Sohinee Sarkar 2 , Edouard G Stanley
2,3

1. E¥XLRE
2. MAFITERZ T ILEHRF L
3. BRAEMEETHEEZF

[BE] \ERMRSHOITHBNRABE, GFEMRMOATE (M. abscessus) . %4
—MP I RENER THREARABEZENIREE, JLPRETRNET A BT
R IR ARSI B R AREY, BERS T WHRUATT AN A
AARHF, BOERAZRTHEEBLTENERARE (hPSC-EWRAAA) B T MRS AT
ERFANTEER AL, RMNEERIL TSNS R THREDFSHUAER, CDA5+CD14+
PR MALL B 90%, Fik HLA-DR, CD1lb, TLRs, CD86 #1 CD40 ¥INgtEH, E&IME
FUEF T AR 2B AR . hPSC-ERAIAS E 5 BAMM O BATHEE, BFBHMER
& BRI X RAEFET hPSC-ERAMRAF . RNA MFED BT T BREFEEAEER
MEB AR BAREMEE THRRN . FE tdTOMATO B hPSC EREZRARS5RIA
GFP M BATE LI, SEBNMMAREHTETEGNRESBEN MR E R
Bi¥E., Gb, AFRIRETE—NET hPSC IR A BATERLER A RHERERE
THEERTREGYMARAT —MER, BEEENSBERS.
[XEF] ZRETHIE ERAR RREE BEY RER KA
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AZRETHARMNMESHRER R

PIMERK 1,2,3 , Ali Motazedian 1, Jacky Li 1, Kevin Wijanarko 1, Jacqueline V Schiesser 1, YiYu 1,
Elizabeth SNg 1, Andrew Elefanty 1,2 , Edouard Stanley 1,2

1. BB LERRRT
2. BIRAWEAERT AMREZHO
3. B¥IRE

[BE] MAENEERXBEERBANTRBIMMANSNIERENERRE. SRR (AEC)

ERRRRIE MAYS IR A, WIS AR B M 4BRRss g e = A AR . UhaT, BFH M
RHEAES T HREKBE AL ZRET AR AEC M BAEAY T3 5% (Sugimura & Nature 2017; Ng
% Nat Biotechnol.2016; Motazedian % Nat Cel Biol. 2021) . %A, FEZRFL. TheE. 2@
MHMTTEEM F, ASRTRENMLES T EMAEERK.
i, BARE—MFNEREEE SN TTE, %7 AT IS AR R 4NALE .
MAARE = £ MFPRIERFUNETE . KEREHEME RNA U FER 7 & M E 4R A& 5
MEhZS#L, FE 7 SR AA LRI P EENN N YA AR (Calvanese %, Nature 2022) ,
BAIEY AEC iE3R1X NOTCH Eotk DLL4, ZEAE QM ZFHEREN L, mEAFINEM NOTCH
Bk, BATKI L7 BRE THRFMERKEER (LC) 2 @B FNESRERART, XL
RMBETRNAZRETARNBELEFRALEREONNARREREERZEHLES
HHENRE, AMRNENEREERRETHIE EAFEXNNEEAATRE T E
s S,

[k@F] ZETHR MK & XE LAR
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1. PEARBHEAERSE —EFF(
2. HEARBNE B ER S M EE F dus
3. mHAKE

[BE] 55 HKHEROHEAEMERHNERRLAZ— BNZERIATF RBNAMZE
Do REARIESHETHRDT NEHEEHELRGERE, EHRETARTFENERTRE,
REAEMREFFARE. EHTARLESEY URBEEHETHRR, ESREMRRREE
BT S SR KWL T AR ER M LRGN EE R
A AAKES, BMNRRTEGTHRESHERETARRTRMLEERR, RN
RR TR TEDFNH
HER HKINZFSERNHEXRETHRIR, FERMEINSLEIFIETHE T AR
BB R BRI R (R g B L4 R B AT AR .
2R MRERIEL A TAIRE SR K 2 T AR BT R HERE R E R4 AER
IR R K R LR R HEIE.

[X®|F] FSHETHEREK, MLt IWEE, ERMR HERE
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DHH BEE7E/\FRE A B R T4 A B PRV R

FEF. . ML EXK. FERHET. KFE. KA. LWL
AMENKZHNEE _ER. BRJLEER

[(RE] Bf: Bu@EIMNRERERTHME (SLIC) EEDUEIRFEHEHRMME (LC) i
RNERBEERRS, RE DHH BEMEIERE SLC EED MU AME LCER,
7k RAREEA SLIC MERNE, ERMEFRE (MDF) hiE5x 7 X, RERASGREER
-HHE R - TR SN FIF0 LH 89 MDF (LM) Hig5 7 X, R SLC LB 4mAe. FE/a,
RERTE LM HREESR 14 R, RIMMEAMRKERE LC, H=EREEM], b7 ¥4 SLC (9I5E
BB, BINVETEM199 BREFESIEFR 28K, FHEF 4. 7. 14, 21 M 28 RSN EdU
ZEF, NENER EJUBNER. B, A7THZR DHH fE SLC EmMEEZHRER,
HNERFHRERE DHH BT (SAG) M LM BF/NE 7 R, AEREE LM higsk
14 R, R ARF AN ZEA 2 KFE BT gPCR AR E LC E A (Scarbl.Star Cypllal.
Hsd3b6 &) HIFRIAIKF,
R MR EERREZHR, SIC E@MLAME LC, FEE . DHH BERHVEIE R &
HNT SLC RYIEFERE /), FEREEMBEFRETEMMNAE. It DHH BEMAEEE L
T B LC #HXE R Scarbl. Star. Cypllal #1 Hsd3b6 BJFRIEKFE,
£518 DHH BERTE SLC BRI EIRE LCIERM A BERETREXBNIFRIER, XELN
SHF#H—PER LC KBENHIURFARIBRERET AEEFTEERX.

[gF] SHiERAR, EEok, £BNE =MW, EE
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