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[#5Z] Heat-shock protein 90 (Hsp90) plays a crucial role in tumorigenesis and tumorprogression;
however, its mechanism of action in gastric cancer (GC) remains unclear. Here, the role of Hsp90 in
GC metabolism is the focus of our research. High expression of Hsp90 in GC tissues can interact
with glycolysis, collectively affecting prognosis in clinical samples. Both in vitro and in vivo
experiments demonstrate that Hsp90 is able to regulate the migration and stemness properties of
GC cells. Metabolic phenotype analyses indicate that Hsp90 influences glycolytic metabolism.
Mechanistically, Hsp90 interacts with glycolysis-related enzymes, forming multienzyme
complexes to enhance glycolysis efficiency and yield. Additionally, Hsp90 binds to
cytoskeleton-related proteins, regulating the regional distribution of glycolytic enzymes at the cell
margin and lamellar pseudopods. This effect could lead to a local increase in efficient energy
supply from glycolysis, further promoting epithelial-mesenchymal transition (EMT) and
metastasis. In summary, Hsp90, through its interaction with metabolic enzymes related to
glycolysis, forms multienzyme complexes and regulates regional distribution of glycolysis by
dynamic cytoskeletal adjustments, thereby promoting the migration and stemness of GC cells.
These conclusions also support the potential for a combined targeted approach involving Hsp90,

glycolysis, and the cytoskeleton in clinical therapy.

[ X # = ] Hsp90, glycolysis, multi-enzyme complex, regionalized distribution, stemness,

combination therapy
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[#Z ] Coloboma represents a spectrum of ocular malformations that account for an estimated
10-15 percent of pediatric blindness. The combined prevalence of microphthalmia and coloboma
is ~1:4000. Previously, we found that mutations of Fzd5/FZD5 underlie microphthalmia and
coloboma in both mice and humans, characterized by disrupted retinal progenitor homeostasis.
To further understand detailed mechanisms of how Wnt signaling contributes to retinal
progenitor homeostasis specifically in the human retina, we used ES and iPSC-derived retinal
organoids to engineer FZD5 loss-of-function and coloboma disease alleles with the dCas9
nuclease. We observed local rearrangement of the retinal neuroblast polarity in line with these
observations in the Fzd5 mutant mice. Single-cell RNAseq analysis revealed abnormal progenitor
differentiation and disproportional retinal neuron generation, with an altered cell cycle process.
Accordingly, we found increased early born neurons including retinal ganglion cell (RGC) and
photoreceptor (PR) in the mutant organoids. Altogether, the data laid a foundation for further

investigation of the role of WNT-FZD5 in human retina development and related diseases.
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Blockage of C3aR alleviates Parkinsonism phenotype by regulating

immune functions in the choroid plexus

EEF. HEF
ARERISF A

[ #§ Z ] Emerging evidence suggests that inflammation, which is associated with immune
imbalance, may persist in the pathology progression of Parkinson’ s disease (PD). Over the past
decade, studies have identified specialized brain niches involved in immune responses, including
the meninges, the choroid plexus (CP), and the perivascular spaces. Among them, the epithelial
cells of CP form the blood-cerebrospinal fluid barrier (BCSFB) which acts as a selective gate for
leukocyte recruitment during inflammation. Recent single-cell profiling has shown that CP harbors
a diversity of immune cells, and increased inflammatory signals and immune activity are found in
aged CP tissue. It's not fully understood how CP integrates inflammatory signals and mediates
immune activities during the progression of PD. In a transgenic mice model of PD, we observed
leukocyte infiltration, especially C3aR immune positive monocytes/macrophages, in CP.
Furthermore, in a rotenone-induced PD model, we demonstrate an increasing number of C3aR+
monocytes/macrophages recruited to CP through flow cytometry, along with disruption of BCSFB
shown by immunofluorescence staining of tight junction proteins. C3aR deficiency (either through
administration of a C3aR inhibitor or knockout of the C3aR gene) restored motor function,
rescued the aggravated dopaminergic neuron death, reduced gliosis, and decreased leukocyte
recruitment to CP in rotenone-induced parkinsonism mice. We also confirmed the migratory
capability of C3aR+ cells by labeling peripheral blood. Under an inflammation state triggered by
the administration of lipopolysaccharide (LPS), peripheral C3aR+ monocytes can be recruited to
CP, leading to inflammatory cytokines release locally. Additionally, we found that activation of
C3aR results in polarization of BV2 cells in vitro under inflammatory conditions. Therefore, we
provide a new perspective on the role of C3aR controlling CP to moderate brain immunity, which

may be considered an effective therapy for the treatment of PD.

[X5#=] Parkinson’ s disease, C3aR, choroid plexus, leukocyte recruitment
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F5FBY GPCR 93 F ADGRE2 j&@id PLC-B/PKC/MEK/ERK {SS5hElS AML
FHREARESEH AML HE

EfeE. AL, $hlEE

IR

[HE] SMBERANK (AML) B—HaERN. SREMNMEEEME. TE2EEE®, AMLIYAR
mERE. AMLRGETERIERERRLAESMT ( "7+3" FXE) AE, EBE2HTFHETHR (LSC)
HNEFE, IRALLAIR AML BERASER. G BEBBEZIK (GPCR) EEEIREMARKRHEREER
AERERAOVER. A TS GPCR £ AML ZTEE AML T4iEhHIThAEE, AARETEYEEFDIFIMmIE
THEEFARXIATE > 800 4~ GPCR o F# AML FRESSIMFH TR S Twit, £E 7 — MEiE GPCR (GPCR
HEZASE, ARENE=0 2 — AUk FIE! GPCR B REEMT. BN, RRMAE+FFRX) R ADGRE2
REfBIFE EEMEH AML RITEE. F{1&I ADGRE2 £ AML 4if, JTHEX LSC f5RIL, FHE&E
EA AML BETIEARIMEIBIREZR. £ AML AERIR AML BERRIIEHITE ADGRE2 &
HDHI4BREATIIERN eI E AL, (B EUATRIR TS L. EEMRE, K ADGRE2 g2 BEHIDH] LSC A9
e, FEIE LSC HBRKEHEN. NEARSMBELREER, % ADGRE2 gtk Aithits: AML
RIS, HlH)_E, Fel)AI ADGRE2 BERGERAEES C-B/PKC/MEK/ERK BER, IEHRHEREEY AP1 IR
X, AP1 BEfBIRENE FsELRE DUSP1 B9ZRiA, DUSP1 BTLA4ERREEEEE DNAJB1 Y Ser16 {RREER(L
T, XBEIT DNAJB1-HSP70 fHE(ER, M4 AMLARNEARRS. &E, BAILIERSDE
MEK, AP1 1 DUSP1 £ AML Sf#ptE/NEREL P B RHBEBAATHR. B2, AHARERT ADGRE2
£ AML FREVERRIFNED, FF79iair AML IR T —RE RIS AVATT5REL.

[(Xig=] SMUERAIE, G BERBERZM, METAR, I\oFiH57; DUSPT



@) - 13 o
(&) 2 a5 4 et FQRPG AL

x PEFHEFETNEFES

HREF X BEREENE ) EIRE R RN ER R ARRLIEE
HEHETTRYEE DL

A=, BEF

SRERIF YA

[({E] FRIZESMFBIENHRE—KRBRITIEER, IRREIAAICIZAFHARBERTEHERE, KR
FHIEDAIEIN ABTTR. MR FHEREELE, ME T AERKRR M ZARRAMBIEFIRER
E. BRIEERLRHFRIEINATEEE, BAEaTrFR. AP RAENENRRMARRAE S
WATHREM R TR LI TAREN, HMARRESEENER. A, BN ERREMEHIEEET
FIRZ BIBHY 7R EZAGIEE, BEXTERER TBEMNRZMEREIRE EXRERMRFERAR
S, RN TIZ TSRS R RA AT SR R IR PRI A, AT B U LART/RZXE BN SXFAD $eEE/NERELA
NWR, BERREAF X HRENEEEANNHESEVREARF, BmS 5 EARN aReERE.
Smartseq2. RNAseq. /MNRITAZFMEN, HEBAEIEEFER, RE X EETEFRRMEIETT
EFIRTER, RARFIEAEMR MR LN EREM LML TTER NETRENS M.
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wmrelE. FBEK. EHMER. B, PR, Bk Ikl BR—

1. EisxBRFEF MR LEER, LEEFEEMARE, g 200040
2. LB BAFEMEFRANAMEF SEEATFER, Lig 200025
3 EXRDPREEFMIRS FEMFERIKNE, DM SEETEERSLNE, L 200040

[{#E] thERMAET HERREATHEERMMIRE, ™ hERMNERERE FREBES,
MEFERRBRHERRDEE. R ETERIEAEFRIB654 INRAIBRRGT4HEE (ESCs) LIBTFE/aittrigsm

BTIARERE, FEF™ NRMRASFR™ BRMITREE, B E3S BiE, BEMELAEMEELE, B
20%SR-Konck DMEM RIZREFARREISFAEHHT 5-6 Kigs. (ST A saiE I/ fE M AR NEIR,
F 20%FBS-DMEM R RETHBEIEFAEEF—XR/G, A 20%SR-Konck DMEM R RETABEIEFAE,
UREEIETE 3-4 K, MEHTRET 18, XreiEdiEdiT DNA-PCR &, NEREANRPHEEER R
BRNELHRELERE FRFAMAME FB™'ES MR, BARPHRERER BN E/NEPHREREE R
FIRT ARG FPPESCs, BITERE, RETHESFHIP® ESCs. ZETFHIP™ ESCs FNFFABUAY ESCs, 48
BFB** ESCs RUFKISIRAN T IR B A S FINEIREUARAIERE, WS FB™ ESCs HTEERIESSIERT
AT RS E NS MG &I 5 =B L.

[(Rig=] BRI, MaTHR, 4587 RET KEH



e ZZa T AN W5 L e FOEPAG A

PEFHRE+TNESFS

ABERETE KRR T AT R E RGBS D E I EE I ERIRE
R

BER,. EREE. BEFm. R KEN

a PEEFRZEEALRINES AT, [9)IIpE 610000
b.FARRIBAFEMRIFES TSR, PU)IIaES 610031

(2] BR IREAZHET4E(Human pluripotentstem cells,hPSCs) (RSN =477 514 T 2ERTIE)FE
T4 (Mesenchymal stem cells, MSCs) 2B R SEM/RELBIEAD)IREL/NE. 737% 1)N-MSCs By
5X15: M hPSCs BRI EESOUITRFOBHASREBRETHE (N-MSCs), FBIHESF
. RSN =AW RETER. 2)5HM MSCs tEik: X3 N-MSCs FREfhskiEAY MSCs (70
FaFRETHARE. FiEzRTHE. SiEaRRTHESE) #iTttR, 51 N-MSCs JBHHLE, 3)N-MSCs
XJ AD /NBATAZERN: & 28 B AD /BRSO EHTHIESET, BREFIKES 0.2 mL 4
BER (1x106 4N/ml), &EE: 8 &, BT T T AFRN, BFrlERHTITAFIRN(-9), 4)ER
FiHE: BERERECRE, WER AD NEBSEREKIFIFEMRETT. METRIHNIR, LT/
EIEEE. TEMBERTI/NRERAERE, TN KNSR, S)BEFEHIEDHT: HIPIRE N-MSCs K&
AD HOtLEl. %53 1)N-MSCs £7E: N-MSCs S5t MSCs SEMRI, & MSCs £FENE. 2)ER
2EEDH: N-MSCs 5Hfth MSCs 1LY, ZERERSSMEEF. RERNFSEEX., 3 1TAFFMN:
5 PBS XEREMELL, BrH MSCs jAfF4E N-MSCs 8B/ NERZEIFICIZAEIgME, ipstiedth,
N-MSCs & E/NEEMAEELR; FPARRBISERS, o MSCs Ef1 N-MSCs BREFAED
Bim; FHRIESIeH, N-MSCs E/NRRIMHERATMEF 58], BRENASILIH, N-MSCs H/h
REREENFIRENFTHANCIZHR. HBRFHH: AD NEESXYIFER, N-MSCs Bt
ZKERK. EMEEES, ARNEXKEHETHRES, METRGNAERENREERS. N
REERK, ZERHEARITFEN. N-MSCs a7 EKES DG 1 CAl K AER (>100 pm2) iE
MR ERD (P<0.05), MNREABASETIEESHNSEESZ, SREEER. IRKEER.
IREEE D, SHHEERZER : N-MSCs TJgeiBE T RAEPRSFIEBHE EFMERRNE AD ER. &t 5
fis MSCs 18LE, N-MSCs BERRIFihBIEEIRITIERR AD fER.

[(XE=x] AZRETHIE, KRB, EzRT4HE: AD
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tRNAphe B Wybutosine {E{Z1HiEiE HERVK FHRERZ Tt Rb

mirla. AMER. FRESES. M. PRSE. B, mEE. B T R

Ko EIIZ. TTER K. BRI T, FMK. . REW. RS, AR

| EERGAEYESLIE, TMNmE L) LEEST O, JOMERKEE, T, 5106232
2 R BEAL ARG Y, LR, ML 5102753
3 FERNER A RE, HNEESRE, P, 744000
4 WmPReREe s, g )LEER, FgstiEks, B, 200062
5 8T AELEL M E L LE RS AL, TOMERRERS:, T, 5106232
6 FSIM R =@k, M, 450052
7 REERL, TUMTE L LEET G, OMERRSE, M, 5106232

[(HE] itrERERE ALY LizafEEitRRE, 2 —ERTRGZRARPALAERESERIFST
EREHIESEARBIERE, BHE2EABRE/SNEE. W, 15SEE. UKESHEDES
RIESE. BRICAXTIERERNEEHNS FEEAR, BSTHREETIMURERE IR, Wa
MBYTRINE. ERAIRIEI L, £ THIMERXER TYW1, HIEERBR FEHBIEBRE tRNA
Phe B 37 [IEBEINEY, AREERF-RELTFNES, EEHRER(EHZNERILS, MTEEE
EAERME. H— S ENSETNEEEFIELT TYW1 BESBEHEThotLEfTe , SEUNLEF.
ERFIARIINEERRRS, FEit, ERRAIEREIENHETTEEEXEE, 8 TYWT NEEREINEmeERE
(HREIEEARBATR. BAINARESIEAT TYW1 BIEREMERTT tRNAP G OHyW B9FZRL, TS
7 UUU ZRFRIBHFEER, 2 TYW BERES, NEHETERSRERRAIHLEoURE. HiIK
W, &£ TYW1 BFRRIARIET4RIES+ HERVK REREE. BERNN SRR HRSHEOFREN
HEARINIATR, E UUU ZBFH SMARCAD1 RiAERZETE, M SMARCADT EINETLALIE
HERVK FEIEIIHRZITOUTERRE. &R EAmA, TYW1 fREGEII TE SMARCAD1 SE hESC
HERVK FEBIE, NMIREMZTH .

[%4#E=] TYW1: tRNAPre: HERVK: PSKSeE #2814
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Z— AR AR YIEE rRNA N LAY HB=HIIRED S ERE R B MFSRY
r. 1

ik, SKBzn. ZE2E. FLEEL s, sisnet

IARFEZRMES—ER/ RELIRE M 311100

[(fEE] SMIERAME (AML) ¥a. ZERNERNDERELHREFNEXRES, $HaMETHEMmE
(LSPC) FFARFHEMEMIERNEREMRANXRIDA, RNALEEEH (RBPs) 7£ AML FiEEEXE
ZRUER, BAE AML FERIRFIHFERIES EEEI RBPs, EBEMMEBEF A AML BIIFAR
ERIRIM AR B R ZYIRN ST BN EARE RO Y. AEFR(IREEEIE(R CRISPR RBP ks, #%
&P (FBL, Fibrillarin) #HEA—MNEEHN AML AKIEXZCER, ©E AMLBARERTRSE
BFRE, 5AMLNRERRETRX, AMTERRFHENTARIME/N. BEIhEEEmEHiEL IR
FBL T EBISHAD BEPHMAR P EEBIBR OB EMIESRET AMLARER. 2. FER
LSPC B EEH. H—THFHEEOPEREMME&. RNA-FISH, RiboMeth-Seq. Northern blot,
EFAENRF (polysome profiling-seq) FLWAM, XLBEDBEWHEEREN "FINEE" FHLE,
IEAIREZI_RIRZ A FNRTR rRNA IREAINT (BiE%sy 8. EMREWEN) [ RRIGRTEE
JAK-STAT (SS1BEEHPAIREEUE mRNA RIEEE. 35t, FATERI COX-LLoh, IR, 254 CGX-635,
—MEN AMLIATTZ5Y), BEBEREIERT FBL, SEEHEBDETH, BXNH AML BRI H] LSPC
HBEIXEHBESN, XK CGX-635 I S M — B M F AR A B SRS —FhEASHT B ML,
ZIHARAUGEH T HANIZAZEBE AML KREHEERRIERR, K588 7 FHAHRS FBL A9ES BRI
£ AMLIGT 75 ER0E

(k=] SMBERBNRE, B8, %(CFERE, &(C, #hF

10
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The role of immune cell death in spermatogenesis and male fertility

PRS- BRIZE & SKBRBL Y EBR Y &% > TR EHEY

1 KREmTHRSBEERTEERLRE, BiiEFR, I RERKE, | RFx, 523808
2 BMHHE—LRER, T RZBM, 516000
3 MBI R ERs, /&M, 510800

[# 2 ] The male reproductive system provides a distinctive shield to the immune system,
safeguarding germ cells from autoimmune harm. The testis in mammals creates a unique
immunological setting due to its exceptional immune privilege and potent local innate immunity.
which can result from a number of different circumstances, including disorders of the pituitary
gland, germ cell (GC) aplasia, and immunological elements. Apoptosis, or programmed cell death
(PCD), is essential for mammalian spermatogenesis to maintain and ensure an appropriate
number of germ cells that that correspond with the supporting capability of the Sertoli cells.
Apoptosis is substantial in controlling the number of GCs in testis throughout spermatogenesis,
and any dysregulation of this process has been linked to male infertility. There is number of
evidence about the potential of PCD in designing novel therapeutic approaches in the treatment
of infertility. A detailed understanding of PCD and the processes that underlies immunological
infertility can contribute to the progress in designing strategies to prevent and treat male
infertility. This review will provide a summary of the role of immune cell death in male
reproduction and infertility, and describe the therapeutic strategies and agents for treatment

based on immune cell death.

[X##=] Apoptosis, Spermatogenesis, Infertility, Immune privilege, Necroptosis, Ferroptosis
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$EiRIEIE circPTPRN2 T p4=E ALSGI3A IMNERNETHTNEE

Diltg, FHW. PRI

LR KF R EZ b R RS ER

[{Z] ALS RLUEEIEETIRENFHENEG HEHESIRITIHRE, SZHMNBURNFIRAIRST ALS jaT7sR
ERAOFFA . BRIEBKEX FDA #E/ERTF ALS iafr NS RB IR, DRI 2ILF YR EM. KIAHIZS, Relyvrio
MERESTZ5Y) Tofersen, BRIMZSYMIAREIRE ANORIGRRT. B, FFRBET ALS ia77 RI&A
AT BRIREHRRRIAEE, IR ALS SOD1 RZZRIRRY iPSC D UEIEINHEITIES ALS ERiRE,
FA TALEN EERESAMLIERTEEZ Y rEES S5 —HFNIEENRR, BILBRihzaE T
TEEFANFEIN T BIEART AR RNA—CircPTPRN2, BEAJARAKIEES ALS RTEE
SOD1 HiEsh#E T LiEiZ CircRNA B EUEBMERATIRRIS SRR, o, BIENHARE
UF FRBSAERARETE ALS GI3A /NEIEEIFRITFRIA CircPTPRN2, BESEFELE ALS INFIGSHINRERES, HE
MHIEE ALS /NRATFHARORASY, Bk, CircPTPRN2 BEERLARIEATT ALS IBEMIGAAITIEA,

[XiE=F] MEBNZREWE, K RNA, SRATHEERNS, EEATT

12
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FRICMEER AKNA (BN R RIFT R TTRAFNICIC RIE

THEE. . KEFL. E=ieRk. PRIUE. =Rk, BE. FEF

1. Wuya College of Innovation, Shenyang Pharmaceutical University, Shenyang, Liaoning Province,
China, 110016
2. Department of Pharmacology, Shenyang Pharmaceutical University, Shenyang, Liaoning
Province, China, 110016

[#Z] Aim: Neurological disorders and aging are closely related to adult neural stem cells (NSC)
lineage progression and adult-born neurons-mediated memory flexibility in the hippocampus.
However, the underlying mechanism needs to be further clarified. AKNA is involved in a variety of
disorders such as cancers, inflammations and immune disorders. It is reported that AKNA
regulates the delamination and retention of NSC in the embryonic subventricular zone (SVZ).
However, how AKNA governs adult NSC lineage progression to further conduct
hippocampal-related memories remains unknown.

Methods: Using CRISPR-Cas9 gene knockout technique, combining with NSC primary culture,
viral delivery system, RNAseq, ColP-MS analysis, and animal behavioral tests, we investigated how
AKNA regulates adult hippocampal NSC lineage progression and hippocampal-related memory
flexibility.

Results: Knockout of AKNA remarkably inhibited the proliferation and differentiation of primary
cultured NSC in vitro. Knockout of AKNA especially in mouse hippocampus significantly retarded
adult hippocampal NSC lineage progression into maturation of adult-born neurons in
Rosa26-LSL-Cas9-EGFP mice. These results reveal that AKNA is vital to adult hippocampal NSC
lineage progression. Furthermore, we discovered that knockout of AKNA induced
hippocampal-related depressive-like behaviors and impaired flexibilities of spatial and fear
memory in Rosa26-LSL-Cas9-EGFP mice. Surprisingly, centrosome-anchored AKNA but not
cytoplasmic-anchored AKNA rescued AKNA deficiency-induced those.

Conclusion: This study newly discovers that centrosome-anchored AKNA but not
cytoplasmic-anchored AKNA triggers hippocampal NSC lineage progression into mature
adult-born neurons and facilitates spatial and fear memory flexibilities in adult mice. The study
provides new proofs for functions of centrosome protein in neurological disorder-related learning

and memory and new potential therapeutical targets for CNS diseases.

[X%# =] AKNA, Adult hippocampal NSC lineage progression, Adult-born neurons, Memory
flexibility
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ADSCs BY4HRESPE i@ Gbp3 iEENFHITR I EZERFESHNET: {EH
F NLRP3/GSDMD (S 1B 1%

FE BEE
Department of Neurology, The Second Affiliated Hospital of Harbin Medical University, Harbin,

Heilongjiang Province, China

[#Z ]Background and Objective: Mounting data indicates that extracellular vesicles (EVs) have the potential
to improve the injury after a stroke. Pyroptosis is recognized as a novel cell death form between necrosis and
apoptosis, the main pathological manifestations of which are nuclear consolidation, cell membrane pore
formation and rupture, cell swelling, and inflammatory reactions caused by the release of cell contents into
the extracellular space. Studies have shown that pyroptosis is widespread in the course of ischemic stroke,
and that it is closely related to the development of neuroinflammation and brain tissue damage following
cerebral ischaemia. We aimed to ascertain the therapeutic implications and possible molecular processes of
EVs obtained from adipose-derived stem cells (ADSCs) in inhibiting cellular pyroptosis in ischemic stroke.
Materials and methods: The investigation employed transient middle cerebral artery occlusion (tMCAO) rat
model and a BV2 of oxygen-glucose deprivation/reoxygenation (OGD/R) to ascertain ADSCs-EVs
implications on inflammation and pyroptosis as assessed by neurological deficit scores, TTC staining, IHC,
HE, CCK8, WB, ELISA, and immunofluorescence. RNA-Seq was performed on BV2 cells in the control, OGD/R,
and OGD/R + ADSCs-EVs groups. Using sequencing data analysis, in the OGD/R group, we screened the
upregulated genes regulated by EVs, overlapped with 74 pyroptosis-related genes, and identified
Guanylate-binding protein 2(Gbp2) and Guanylate-binding protein 3 (Gbp3) as key genes. Following the
validation of the sequencing results in vivo and in vitro, Gbp3 was selected for further study. To test its
regulatory effects on inflammation and pyroptosis, Gbp3 was knocked down and overexpressed in vitro.
Results: The administration of ADSCs-EVs resulted in a significant enhancement in neurological involvment
scores and a reduction in infarct volume in rats with tMCAO. They were also protective against BV-2 cells
after OGD/R. In vivo and in vitro, ADSCs-EVs inhibited inflammatory response and pyroptosis after stroke.
The outcomes of the RNA-Seq data analysis manifested that the protective implications of EVs after stroke
are mediated by the modulation of inflammation-related mechanisms. Moreover, treatment with EVs led to a
significant reduction in Gbp3 expression in post-ischemic brain tissue and cells. When Gbp3 was knocked
down, the expression of inflammatory molecules and proteins linked to pyroptosis had a significant decline.
When Gbp3 was overexpressed, the opposite results were obtained.

Conclusion: We succeeded in extracting ADSCs-EVs, verified the therapeutic consequences of ADSCs-EVs in
the rat tMCAO model and the in vitro BV2 fine OGD/R model, and investigated the molecular mechanisms.
Our outcomes emerge that ADSCs-EVs could inhibit pyroptosis and inflammation following stroke in vitro
and in vivo. Moreover, we found that ADSCs-EVs attenuate post-stroke inflammation and pyroptosis by
inhibiting Gbp3 and modulating the NLRP3/GSDMD pathway, opening a new direction for stroke therapy.
[X#=] Ischemia, Extracellular vesicles, Pyroptosis, Adipose-derived stem cells, Gbp3
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(RE] SHRRNARRGERERMEN— RIS EEEHEEREIERNBEES, XMASRES MIFIS
PMEREEEIRE. BSFRIEMBR—F, ZPEHEEREE SVZ X SGZ KIEANIHMEFELUR—FK
SIRXRYEIEESEISAIANE. BMRERPEAPRBRATITERNHETTHERESERIEERIRMZES,
XARERZ IS ENARESHMNGRE, —EFERXEHFTERLTERIIZSREMERS RIARE
BRENRRE, XL, BMEFHEHEERRXAFERZITHENE, SRTHLFEFEEME
B, EMBEMRKAOHSREZEEET 8RN, ZPMHEBERREENMRIBESRETAE T EHRY
FIBAER? MRAHEBFERNNHRMA? XMES2NATNETHE R TARAEXAT? XLHFERH
BRMIE N ZUIHRRERN? WEMEFERNERESIHREIRETEEmAIRN? XLRRRENESHK
IIRNRR.
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sl

BkSZiE. Angela Wahl

1 EMAESE—ER, K&, FE, 130062
2 UNC-chapel hill, Chapel Hill, North Carolina, USA, 27599

(BE] BEEHTATRERSHRRERTEER(FR, HERFXEGSENTARBERRENRR
ERRENAREEX. ATHRFRRE, MEEHSREEZAWHINRERRXREA B, T
(GF) TIRAFMENESERBENREARRRZNESNE. AART, NESFTE/EM BLT AR
WFER, FRTEERRABRNY/NE (GF-BLT) . EFIEE, HBSERHEETE T SPF @FekiREm
RIFEmEEREAR/NE (MuM-BLT) IREEREERKFHARZEREREAR/NE (HUM-BLT) |,
REAEFRRpEER RREESRETRISHIE. NNEMKFRANEERFENELKFRNR
EARTN, SRER, FRBEMEMESHARNRRTZMARRERNREARS T, ZEIF
MYEEREREK. HBENZE, TEZZMAVMIEREDS T MRMERAR. AARARTImER
EMESTRRBEEAREEZNEFRETENORMIEE, BANBEFTMINASTEEARERS
TSR T EICTISCIRRIE.

e N rain Lymph Node
BERF A BLT AL NG R i —

Germ-Free ELE 7-4;; - N * MASET D)

Isolator i '\:\ } . ) .

: A —f};ﬂ» B —Br— By o[ o

Germ-Free  Oral fecal transplont  Irradiation BUT Humaniz ation [E———. gt
NSG Mice {human or mouse)

Human leukocytes: hCD45+
T cells: hCD45+hCD3+ and
hCD4+ or hCD8+

2
a
acteriap_Act = i
ers .
#
il B cells: hCD45+hCD19+
Mouse Donor(SPF mice) Mul-BLT I | Myeloid cells: hCD45+hCD33+
R
acteria;p__Bacleroidetes o
k actena bia

i EL ] | ] Data was acquired 20-40 weeks post surgery
IR L
=108
S LPL |
LA EL
A LPL | |

Human Donor HUM-BLT W HuMsGF B MuMsGF B MuM>HUM

Fig. 1 Gut Microbiota Regulates Immune Cell Reconstitution In The Gnotobiotic-Humanized Mice
(Xg=] ZE/\E; BEER, ARUIR, REEE
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[(BE] EFEMAGRAETARARTEEEXEENAR, EBRHISEEETBOHRIVER
1TAMIZEIERRM. AAFRFBEFEMAEGRA, TR B4 (endothelial progenitor cells, EPCs)
TR M4 R AR B AR R AR EL h R a T B O R M EEBRES.

£ —h, FANFET EPCs I/ \BERRMER TN SHMEEMIER. sIBKEFLER EPCs iE53EI—
ISk, FXIMEENMERZLHITREG. ERER, NE 14 TFFENRZIEENMEEMEETWL, X
LRIEE 7B R GERATE ST EPCs DmFITIRehIEEME. JaBt—5IESE EPCs R4RIEIT A,
HAERFERICER (GFP) #RicH EPCs, EBR 7 ARERRARPINTER. omRIIEARIIES,

MR T BRI E R,

ER—IXLeF, BEEITERAR, BNERNEETEFHE (mouse chemically derived hepatic
progenitors, mCdH) FIREZ4AE (mouse endothelial cells, mECs) ‘HER=HRIBRIRALH, 1BixXLL
Bk ARSAIGIESIEI FRG-/-EERBR/NEAIFES, DIRZRIXLF TEDRIBR MR R L B R AN A
BIT/9RIThEE, LR ENIRRREBMEEENRAER SHRITIREMRE. EREMHMAGERER, BEN
[BRHERS, TRENARSEENEZBNNSREER, BIRERERIME, B 7ERRARRE
DT RRANGTEMEMRAIRL, H—ERE T RRARENEEE PRI KREAE,

BT IXEsLls, AR TR B MG F AR B X T AT AR EEBEEF PSIEEN AT
BGERAI T B, IXEEERAGIESE T EPCs FIAEYHTENHORAAE(REH M EERANALUEEPRIED, KRR T
ERBHBGETHEA X LA PRI R E.
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K HEIESRED RNA LHX1-DT iEid H2A.Z 1Y S/ LHX1 RS RGN
[2ba gt

XK, K=

Department of Pharmacology (National Key Laboratory of Frigid Zone Cardiovascular Diseases,
State-Province Key Laboratories of Biomedicine-Pharmaceutics of China, Key Laboratory of
Cardiovascular Medicine Research, Ministry of Education), College of Pharmacy, Harbin Medical
University, Harbin, Heilongjiang 150081, China.

[#5Z] Background and Purpose Pluripotent stem cells (PSCs) can be induced to differentiate into cardiomyocytes in vitro to
replace the damaged myocardial tissue and have great promise for clinical application. However; the regulatory factors and
mechanisms of myocardial differentiation have not been fully elucidated yet, which restricts their development in clinical applications.
In recent years, long non-coding RNA (IncRNA) has been reported to play an important regulatory role in cardiovascular diseases
and cardiac development. The aim of this work is to investigate the key regulatory role and mechanism of LHX1-DT in the
differentiation process from embryonic stem cells(ESCs) to cardiomyocytes, provide new insights into the mechanism of early
development of the human heart, and provide new therapeutic targets for cardiogenic diseases.

Methods (1) To establish an in vitro model of differentiation of ESCs into cardiomyocytes. (2) gRT-PCR was used to detect the
mRNA expression levels of marker genes and screen candidate IncRNASs. (3) Bioinformatics analysis of LHX1-DT co-expressed genes
in mesoderm. (4) The differentiation efficiency of cardiomyocytes was detected by flow cytometry. (5) Analysis of mesodermal gene
expression profiles by RNA-seq. (6) LHX1-DT knockout ES cell lines were constructed by CRISPR/Cas9 technology. (7)
Immunofluorescence was used to detect the expression levels of pluripotency marker proteins SOX2 and OCT4, cardiac cell marker
proteins cTnT and a-actinin. (8) FISH assay was used to detect the intracellular distribution of LHX1-DT and LHX1. (9) Westem blot
was used to detect the expression of LHX1 and H2AZ (10) ChIP assay showed that H2A and H2AZ were enriched in the LHX1

promoter region. (11) The interaction between LHX1-DT and PHF6 protein was detected by RIP assay and RNA-pull down assay. (12)
FISH assay was used to verify the binding of PHF6 to H2AZ

Results (1) The expression level of LHX1-DT was significantly increased at the mesoderm stage. RNA sequencing analysis showed
that the differentially expressed genes after knockdown of LHX1-DT were related to cell differentiation and development.
Knockdown of LHX1-DT inhibited the differentiation of ESCs into mesoderm, cardiac progenitor cells and cardiomyocytes.

(2) LHX1-DT and LHX1 colocalize in the nudeus, knockdown of LHX1-DT can reduce the expression of LHX1, knockdown of LHX1

can inhibit the differentiation of ESCs into mesoderm and cardiomyocytes, overexpression of LHX1 in LHX1-DT knockout cell line
can rescue the phenotypic changes caused by knockout of LHX1-DT.

(3) At the mesodermal stage, the histone variant H2AZ was enriched in the promoter region of LHX1, while the conventional
histone H2A was decreased. Knockdown of H2AZ reduced the expression of LHXT.

(4) Knockdown of LHX1-DT inhibited the enrichment of H2AZ in the promoter region of LHX1 and promoted the enrichment of
H2A, but did not affect the expression of H2AZ RNA pulldown and RIP experiments confimed that LHX1-DT could directly bind to
PHF6 at the mesodermal stage, and PHF6 also bound to H2AZ

Condusions LncRNA LHX1-DT is highly expressed in the mesoderm, and binds to PHF6 protein to regulate the conversion of H2A
to H2AZ enriched in the LHX1 promoter region to activate the transcription of LHX1, thereby promoting the differentiation of ESCs
into cardiomyocytes.

[><82=] LHX1-DT,LHX1, ESCs, Cardiomyocyte differentiation
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Mechanistic investigation of Zfp352 on early embryonic development

regulation in vivo and in vitro
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[#5 2] Early embryogenesis is orchestrated by transcription factors that regulate the genome
activation (ZGA) process to establish totipotency and then specify the lineages forming the
embryo. As little is known about how these factors trigger totipotency network, we focus on the
gene highly expressed during ZGA. In this study, we use molecular, cellular, and genetic
approaches to show, unexpectedly, that Zfp352 alone plays an important role in endogenous
retroviruses activation in embryonic stem cells (ESCs). Specifically, overexpression of Zfp352 is
sufficient to induce ZGA gene and transposable elements (TEs). Mechanistically, overexpressing of
Zfp352 will modify the enrichment of H3K9me3 to degrade pluripotent protein and finally activate
MERVL/2C gene expression. Next, we generated Zfp352 knockout (KO) mouse lines. Unexpectedly,
we found that Zfp352 zygotic KO embryos can survive to adulthood. However, we uncover an
unanticipated of the Zfp352 in the regulation of meiosis during spermatogenesis. Thus, contrary
to the key function of Zfp352 in inducing 2C-like cells, our data indicate that Zfp352 is essential

for male fertility in mice.

[X5#=x] Zfp352, 2-Cell like cells, Zygotic genome activation, Spermatogenesis
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The conserved role of RNA splicing in regulating

pluripotency-to-totipotency transition

Res, B35, R &

PEILRMRHRAZ

[#5Z] RNA splicing is one of the key process in the regulation of gene expression, and its accuracy
and efficiency is crucial for maintaining cell homeostasis. Studies have shown that specific RNA
splicing events can regulate the activity of key transcription factors and determine the choice of
cell fate decision during stem cell pluripotency maintenance and differentiation. Firstly, we
collected multi-species preimplantation embryo sequencing data and found several conserved
pathways during the zygotic genome activation (ZGA) stage. Secondly, in the embryo and cell
experiments, ZGA retention caused by splicing repression is verified by activating DNA damage
pathway. This mechanism is conserved in multiple species. Therefore, our results indicate that
RNA splicing repression can promote DNA damage and further activate totipotent genes
expression, thereby affecting cell fate in the cells and early embryo, and this mechanism is

conserved in multiple species.

[<##==] RNA splicing, DNA damage, Totipotent genes, conserved
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Single-cell 3D genome structure reveals distinct human pluripotent states

SFRL XU

R RF LR FE

[#5Z] Background: Pluripotent states of embryonic stem cells (ESCs) with distinct transcriptional
profiles affect ESC differentiative capacity and therapeutic potential. Although single-cell
RNA-sequencing has revealed additional subpopulations and specific features of naive and
primed human pluripotent stem cells (hPSCs), the underlying mechanisms that regulate their
specific transcription and that control their pluripotent states have remained elusive.

Results: By single-cell analysis of high-resolution, three-dimensional (3D) genomic structure, we
herein demonstrated that remodeling of genomic structure was highly associated with the
pluripotent states of human ESCs (hESCs). The naive pluripotent state was featured with
specialized 3D genomic structures and clear chromatin compartmentalization that was distinct
from the primed state. The naive pluripotent state was achieved by remodeling the active
euchromatin compartment and reducing chromatin interactions at the nuclear center. This unique
genomic organization was linked to enhanced chromatin accessibility on enhancers and elevated
expression levels of naive pluripotent genes localized to this region. In contradistinction, the
primed state exhibited intermingled genomic organization. Moreover, active euchromatin and
primed pluripotent genes were distributed at the nuclear periphery, while repressive
heterochromatin was densely concentrated at the nuclear center, reducing chromatin accessibility
and the transcription of naive genes.

Conclusions: Our data provide insights into the chromatin structure of ESCs in their naive and
primed states, and we identified specific patterns of modifications in transcription and chromatin
structure that might explain the genes that are differentially expressed between naive and primed
hESCs. Thus, the inversion or relocation of heterochromatin to euchromatin via
compartmentalization is related to the regulation of chromatin accessibility, thereby defining
pluripotent states and cellular identity.

[X#=] human embryonic stem cells, pluripotency, naive, primed, genome structure, chromatin

accessibility
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EXF. IKiHE, F2HE, BE. =1

HIAF EF MBS —E

ABSTRACT

Chromatin condensation is a crucial step in the maturation process of red blood cells. we explored the
distribution changes of chromatin modifications during erythroid differentiation, the dynamic reguiatory
factors of Lamin B1, and their relationship with changes in chromatin structure. In combination with a
mouse model, we revealed the important role of the nuclear lamina protein Lamin B1 in erythroid
differentiation and the molecular mechanisms regulating chromatin condens ation.
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MiEXEER ACLS4 iES CAR-T HIRELER B ICRIER RN EITAZ

FURRE 12 A 2 B 2 T e
1. BESBETR, TASESRHESE—ER, HiM, 311100
2. RESINE, RTASESHL (R4 , HiM, 311100
3. MR, HIASE, FM, 311100
[#Z] CAR-T (Chimeric antigen receptor-T) RIS 7 AEMIANEREIGREUMNM ENEIRRETE,
BRIk FDASAER) CAR-T FREIA 7 3, MMATMRBIEmEar. REFSEE, BarE
FOBERE R LR CAR-T AP AMEES NN BERR, ARRARFZZIE CAR-T MIERAKR
B A SR IAESRS, TIAPIRERERT CAR-T MISTFH 4R, R E TSR,

AIMBXS 88 G RIHER AT T MEIHBRE REFREUEST, SRER CAR-T AEET
Rt MARE R E T IERASRGEFRERE, &8 4 B ANRMEEUFER, RIIRISKETE
*EANESEREEEE. H—EXWRARVENEEIERBEFLT Marker: LipidROS KAIBAIFE—
MEkBEFIEMARETIIREFS, = CAR-T ARZEIMSHKAIMNEF K EHETIUR. b, TG
ETRENSHWNEREE, FiEN CAR-T ARNIVEMRR, HRERETSKENIMSH®EENE T
CAR-T MIMEBRIRMGIER. A9 CAR-T IE55rRiRINEkEE FIE4EX CAR-T JIASEIAI 20uM (IEE A
Btk E FRELY/S 10uM-30uM) SkEFRIFTZ2E (RS CAR-T NERSL, FSMIEFES; L, &

T MEETRBR IR ACSLA IRAEE, BEVHTHBERDE, HENEARNREIES TiaTT
MR, EKT/NREFE., FARMIERDELR, 8777 CAR-TARETPFHH%E FESNERD L
MRS MAER, FEFT CAR-T-ACLS4-KO RUFTEmm, FAENBRAREFT CAR-TIF. AHREE
T CAR-T KEFIBAREM, BEERFNIERENE.

[(Xig=r] SETURZIR T Mg, MmiBtk. TEEPERAEHRE
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zscand N EIHFIEFESYRZFCIERE, LAEH 2c HFHAMRTRE
RA R 1%

WP, XUFK

I TR

[#5ZF] Zygotic genome activation (ZGA) occurs in two-cell (2C) embryos, and a 2C-like state also is
activated in sporadic (~1%) naive embryonic stem cells (ESCs) in mice. Elevated chromatin
accessibility is critical for the 2C-like state to occur, yet the underlying molecular mechanisms
remain elusive. Zscan4 exhibits burst expression in 2C embryos and 2C-like cells (2CLCs). Here we
show that Zscan4 mediates chromatin remodeling to promote the chromatin accessibility for
achieving the 2C-like state. Through co-immunoprecipitation/mass spectrometry (Co-IP/MS), we
identified that Zscan4 interacts with the co-repressors Kap1/Trim28, Lsd1, and Hdac1, also with
H3K9me3 modifiers Suv39h1/2, to transiently form a repressive chromatin complex. Then, Zscan4
mediates the degradation of these chromatin repressors by recruiting Trim25 as an E3 ligase,
enabling the ubiquitination of Lsd1, Hdac1, and Suv39h1/2. Degradation of the chromatin
repressors promotes the chromatin accessibility for activation of 2C-like state. These findings

reveal the molecular insights into the roles of Zscan4 in promoting full activation of 2C-like state.

[X#=] Zscan4, Chromatin accessibility, Zygotic genome activation, 2C-like state, Ubiquitination.
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B, Hhd, g, PReRl. HEY. SWiE. TR, &8k, Xk =

FEARERERERELEFFL

(BE] BIaEMKARMIBRIEMLHRNTIIET, —EBo Ik E L MR AR,
HREDUWHENTHE. FRARAR, SMERPKARAREL, BEEENTARGEREMRLR
PEEEE TZEREMSRITRE. AT, 2EEEYSHEENRKFTRIIRENAEH. AHARTS,
MEIZEREYE EEEE MR AR EE M TARECI R EEIEE, MHZEREYEN<E
PRER T AMEIR S PIE M TRRBAY 4. L5, BAZREIREYD S AR Rl 7 2 M N ARBMAR
&M FRERAEE M TR (LaYERE. UE L, MHENEREY SRS EMH T MM R AR MRS
MFAERIARRIEEEIHIE. H—ERIARERE, EEMARARTUR, EMEREF Runx] EZH
FEEIZEREMERERERNUR L, NMEHTX—EWFTRE. GEMA, BAIRVARRB%ZRE
REYIE R RIE M TR R P ATE T AR EERAIER, SR ARINEEE TR RAL T #HH0%
.
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DUX iE% mESCs RIRSMAIR R BRI SRR EAF

gm:g;_,é,: 1,3#, ;;i\g 1,3#, g;;__g%b 1,3 $ZJTE'IE 1,3 éﬂﬁﬁé 1,3, E%;ﬁl_i' 1,2,3*%, FL_ 1,2,3*

1. LBRBAFEFRHE/EER, LBEFEEWRA, L£ig 200040
2. IBRBAFEMEFRARMBFSEEREFR L 200025
3. ERPREREEFMRS FENFERILRE, HBMREEETEEALNE, £iE 200040
HE] B : HREWEEE (double homeobox, DUX) EEYHNEARRA T4 (mouse embryonic stem
cells, mESCs) [AFAMARRE (extraembryonic endoderm, XEN) S3{tiE&aERIS/NE R AT BERIIERIHLE,

T3k (EFEREIARTE mESCs igiidRik DUX MiER, MNEESERSHEADP RS TSRE
IMSHRENRIA,; SIEAE RNA-seq #dE, #H—2885 DUX X mESCs MASMARES RIS ; 18
S ESERNINRERBIREESHT (Gene Set Enrichment Analysis, GSEA) , #H DUX fERHIESE
B, RADEBN ChiP-seq #E, 5 DUX FUEBTEEER.

ER: 9FEYFLNERIIRIA DUX [FRIBER4UER mESCs RIZEEME, S5203t RNA-seq HIRDHTEAR
—, #MNERERST, KMAREERHIERE LR, 55 mESCs BAS S, RT-qPCR &l
SCOZRAA XEN iRE&ERE (Gatad, Gatab. Sox17) B9 mRNA RXHIEZE LF, MAP/MNEAEERIRER
ST, GSEA BEESHEREN DUX AIERGE T MEEREHESEE, ChIP-seq HUEMEITH—E8
7~ DUX SMERZR SRR, RS N SIRMARER BEXAEER.

0. DUX SERESBEEERIIRIK, raEHNE T NERESER, Mg mESCs =Ry
RIEES1E.

[Xig=r] T4, IRSMAREMRE, DUX, MERESEE.
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Application of human umbilical cord derived mesenchymal stem
cell-derived extracellular vesicles for in vitro expansion of umbilical cord

hematopoietic stem cells

BRER. XIEL., EE. Ekt

(BREERKE, igr B0, 570100)

[#Z ]Hematopoietic stem cells (HSCs) are adult stem cells in the blood system. The application of
mesenchymal stem cells (MSCs) for in vitro expansion of hematopoietic stem cells (HSCs) can
effectively maintain the original characteristics of HSCs and their long-term reconstruction ability
during transplantation. The therapeutic effect of MSCs mainly relies on paracrine mechanisms,
including exosome secretion. The purpose of this study is to investigate the effect of umbilical
cord derived mesenchymal stem cell exosomes (MSCs exosomes) on the in vitro expansion of
umbilical cord hematopoietic stem cells.CD34+cells were selected from human umbilical cord
blood and cultured in vitro for 10 days. The expanded HSCs were analyzed by flow cytometry and
subjected to primitive colony forming unit (CFU) assay. Primary mesenchymal stem cells were
obtained from human umbilical cord using tissue direct adhesion method and passaged to P4-P5
for cell identification. When the cell fusion degree reached 60%~70%, serum-free medium was
used to continue culturing for 72 hours, and the culture supernatant was collected. The obtained
culture supernatant was centrifuged at ultra-high speed to obtain extracellular vesicles of
mesenchymal stem cells.Compared with the control group, the experimental group supplemented
with mesenchymal stem cell extracellular vesicles showed significant increases in total nucleated
cells (TNCs), CD34+cells, CD34+CD38-cells, and CD34+CD38-Lin-cell subsets after 10 days of in
vitro expansion and culture. In addition, the experimental results of colony forming units showed
that the total number of CFUs in the expanded cells of the experimental group was significantly
higher than that of the control group.Umbilical cord mesenchymal stem cell exosomes can
effectively promote the in vitro expansion of umbilical cord blood hematopoietic stem cells while

maintaining their original characteristics.

[X5#=] Umbilical cord; Umbilical cord blood; Mesenchymal stem cell; Hematopoietic stem cells;

Extracellular vesicles; in vitro amplification
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ZSCAN10 {E hesc [IFRAIIEES I A E R B AL

PRIUE.

EBRBERFES

(2] ABRBET48i (human embryonic stem cells, hESCs) BEFREKEH (self-renew) Ik
BiNEeetE (pluripotency) , EMAAARARRRIEASHNRIFMAIEE, (B7E55S hESC BARERE
B R BRERRI DI TEF, RIS —1IRE BiraERE. ERZIKNEERRZ
—, WERSEE hESC Rz REMNKER FREMEANEINAREAB TS . HREFEARGIEIRES
EIEXRHERIEA. ZSCAN10 REEEHREAEME, (SCAN 5taiE) & DNA 555 (Zinc Finger
FF5l) R9EEREF. HE hESC FRIRIARHIMINEEARBIRS. EAREH, FAIFIAEME ZSCANT0
89 siRNA 1 dTAG FESf# ZSCAN10 F9ESE, &I ZSCANT0 XF hESC MFHEEERMEEDS RS
JEIEVER. ZSCAN10 BIEREEISRIAD BISE hESC BFPHEEER S EEERANREF S
{. %58 RNA-seq. CUT & Tag 1 Co-IP/MS ZEZHIWNFIHARER ZSCAN10 E=NEHE LS SR
THHREENS K. BEERERETF, ZSCAN10 SEERESTHRIRED WHIXEER GATA4, GATA6
1 EOMES WBshFXig., Rk, ZSCAN10 &85 CBX3-TRIM28 &4, HENIFRHEERNFRILES]
HEIVER, tHh, FEESBIRTSE, ZSCANT0 EBEHIEI WNT (ES@IsaNEYE, SCNENFPRIRES 1L
AOVEIEER, B, FATRI T —ME hESC EMH U ATRREEERE BT QB ERNERET, 1B
7 ZSCAN10 B EEE S IEERARERMNEEEEEFEEIDEH P ARES W EERARING , &
VT EFRETSEEESBRZ AR, XL EIE—S55E T hESC iz REBIEMLE , F1iit hESC
RN IR IE A D UISFRIAEEE 7 20,

[X#E=] AIRBET4EiE, ZSCAN10, FRRAEE, CBX3, TRIM28, WNT {5Si@EEK.
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EHR
cHER BRI
(BE] — BRSEW

ERIMMERZA P E—ME RN PRI RGER, SEIRARRE. K56, FHEFrERNHEERN. /)
REERENRARNER R, ERMMAERZEFRAEMARIETEEEXREZNER. ATRA
T R R I MR EA e/ NRERABRBRITIREF NS AL, AR KARMERERANFRAR, REHTRMYE
A P/ N BB Y T P B R LB,

)7

IS SR AR ZA R/ NEAREY, IREESEX AN EIA X RN, FIRRMIES BRI, FRENE
RRETRE, FAHITERAIE RNA UFF, BEfE, EREYEEFES T TR RMgEREIRHITREDT.
EFREDTNBREEDSHT, LUBTRIIMENZ e/ NRRARN SRR AT,

= &#HR

BRI RAN FEERR T RMMERZAPR/NRRARNEESEY. BTXRE, RIIMENZFE
AUNIRRABRERILH A BRI THREE, BIEIETERENAVIERE. RENEHWRARNZULUR SRERXER
A_E,

U, &g

AARBIIRAEERBNFRA, RFEMENT 7RI PRI TN, HRERER,
ERIMAEMRZAFIES T/ NRRARNEZRRMEANT IR, XERWAEEISMESERERE, R/
RN FERIBENEEIRETEGEENLERINE. RROARBH—SIIEXERI, HiR
REIRARTRPRINEE.
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Pseudogenes contribute to the evolution of topological domains across

species

ANESEE, X, EFR. REEI. BIEME. SHESL F)Y. Dife. RE

1 State Key Laboratory of Common Mechanism Research for Major Diseases, Haihe laboratory of
Cell Ecosystem, Key Laboratory of RNA and Hematopoietic Regulation, Institute of Basic Medical
Sciences, Chinese Academy of Medical Sciences, School of Basic Medicine Peking Union Medical
College, Beijing, China.
2 Institute of Blood Transfusion, Chinese Academy of Medical Sciences, Chengdu, China.
3 Tsinghua-Peking Joint Center for Life Sciences, School of Life Sciences, Tsinghua University,
Beijing, China.

4 State Key Laboratory of Protein and Plant Gene Research, Laboratory of Bioinformatics and
Genomic Medicine, Institute of Molecular Medicine, College of Future Technology, Peking
University, Beijing, China.

5 These authors contributed equally: Mengyao Sun, Liu He.

[# £ ] The human genome harbors 15000 pseudogenes, except very few can transcribe
non-coding RNAs or encode truncated proteins, a large number of which without transcriptional
capacity are functional unknown. Here, we found that pseudogene DNA sequences can form
chromatin contacts that act as anchors of chromatin loops and boundaries of topologically
associating domains (TADs), many of which proved to be structurally important and essential for
survival in human embryonic stem cells (hESCs). Incorporating genetic data, we defined a
Hominoidea-specific pseudogene, TUBBP2, which acted as a TAD boundary to maintain the
three-dimensional (3D) genome structure and self-renewal capacity in hESCs. TUBBP2 first
evolved 18.8 million years ago through retroposition and inherited the CTCF-binding motif from
its parent gene TUBB, thus enhancing the strength of TADs at the insertion site in the great ape
genome. More amazing, by inheritance from parent genes or sequence variation, certain
pseudogenes can introduce additional CTCF binding sequence at their insertion sites to generate
species-specific topological domains, which may contribute to species evolution. Overall, we
demonstrate the essentiality of pseudogenes in the formation and maintenance of 3D chromatin

structure and provide insights into their functions in driving species evolution.

[X5#=] Pseudogene, three-dimensional chromatin structure, evolution of 3D genome
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OIP5-AS1 iFIEAY RNA E55FEH HuR AIRES 57 AXBR-SFiE4id
R ERERIERE

BRI, B IR, BB R —

1 Shanghai Children’ s Hospital, Shanghai Institute of Medical Genetics, Shanghai Jiao Tong
University School of Medicine, Shanghai 200040, China
2 Department of Hiso-Embryology, Genetics and Developmental Biology, Shanghai Jiao Tong
University School of Medicine, Shanghai 200025, China
3 NHC Key Laboratory of Medical Embryogenesis and Developmental Molecular Biology &
Shanghai Key Laboratory of Embryo and Reproduction Engineering, Shanghai 200040, China

[ 5 & ] Introduction: The maternal-to-zygotic transition is an essential step in the early
development of humans, in which 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 is still unclear.

Materials and Methods: The oocyte-specific module was identified by weighted gene
co-expression network analysis, and enrichment analysis of the genes in this module was
performed. Then, the mRNAs bound to the HuR protein were identified in induced pluripotent
stem cells by RNA immunoprecipitation sequencing.

Results: Using weighted gene co-expression network analysis, an oocyte-specific module was
identified, which was associated with transcription factor binding, protein modification and the
cell cycle. Within this module, a maternal long non-coding RNA, OIP5 antisense RNA 1 (OIP5-AS1),
was identified. OIP5-AS1 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. The physical interaction between OIP5-AS1 and HuR was also validated.
RNA immunoprecipitation sequencing identified mRNAs that bind to the HuR protein, and their
functions were revealed to be related to transcriptional regulation and the cell cycle.
Conclusions: 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.

[X%#=] Early embryonic development; Long non-coding RNAs; Maternal transcript degradation;
RNA binding protein; Maternal-to-zygotic transition
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BFRMFES#r cD248+pkET 4RI EF i B =R RIS ER

R
FRNEHEE

FEARBREREFEERFR—MEER

[#ZE] B (Gastric cancer, GC) RARBEIFTCEIIRSIEMEZMIE, MmEIFRERRERIE
BEEZRF LSS, BE GC 5EE8 GC FEBIIIMIFAFLIN, R, AT GC EESEREMN
e, ERET A4 REBRERNERSY SEixiiEsg, B GC BENTERE. Eit, RANHAR
GC BREHERNEIRITIRS GC BEIaT AiZEEEEMNE.
EAIHERBMENEZMNEBANUEUA T EMEAS S, BSEMALMBHMIAE (Tumor
microenvironment, TME) ZAA %, TME FREEBRD < —MLTHEMIE, HFIRZ OIREEEIRET
“#E4MpE (Cancer-associated fibroblasts, CAFs) , CAFs 2B RENARE FIOESMmEE, &
WIEHIR MR E = KERIREH . EREREEREOEBMIEINER (Extra Cellular Matrix, ECM)
MR EF T IEMIRR R IEBAEAE, o EERT. BHERSREEMIENERLERRHT
(BB B SRR, B, TR CAFs EBERREBIHERRIEINENRRBREER
EEBRINEIEEEE R,

CAFs EEEERRN. PHEREREFRANIMENINE, 8717 AR CAF TEHEARMEF A
EAREAIIOEE, IR INRMIEIETE. MBS, ERESWEATHMIETEH GC RERMEBA
EERAEHAEIRE, ALENET REEERALIEVL T 7 ABE CAF TSR, SEE—8HE GC
(BLFNEERERY CAF IEEHIGE 7 HINAE,

KRTARF, 19T GEO FiERE+ 29 flFEA GC AL, 11 FIIEEBELR. 4 5ISESREER
KHRZRFN 1 ) GC BEIEREERABLRNRMIEERANRF (single-cell RNA sequencing, scRNA-seq) %4
18, (FRRMEEMREREREHAAHT GC REEBENRMREREE, RAEREESH AP TS
FEMPAOTHRE, $E 75 GC EREBZIERIIRAEMIBIE AR S S RFIBSIE B XR,
FFIBMELETR. Transwell EBFIERLIEAIILRIGTE T EIREI, FELER, FioUT:

SHTRERBE. EEBEL. BREERERMNEEEEANNRMEERAEEE

BiEXT 29 FlRA GC AR, 11 FIEEBHL. 4 fISEIEEERIELF 1§ GC BEIERIEEAR
BT scRNA-seq o1, B£ET 8 MEERMAEEE, GIFE THIE (Tcells) . LR (Epithelial cells) .
FEZRARE (Myeloid cells) . PIRZ4HRE (Endothelial cells) . B 4R (B cells) . pieF4E4RRE (Fibroblasts).
[E4ARE (Pericytes) FIREXZARE (Mast cells) .

BTt 8 MEEARARFRREHENZERE, ERER: THRSERSENSERS, HX
7 ER4RREF0 B 4ARE, BRESASIENSERY,; THRERA GCHBESRERITISTRERS,
BMBERA GC HiRiER(E,; IBXHEEESEERERM TS ERIE.

BT HALLMARK EEEINREEESHT AT, 1 GC iEfgET, 8 AR IR = R 7E /MR iaseE.
eSS, MiE%E. DNA R, @At RENMNRARESEHHE, KT EMESHIERINTR
X EMT BIEXRRE.

BT IFE GC TME & 8 f4RiEiSiERES GC BEREFHNEXM, £RERT 8 fdigd, R
BT 4ERIEFN AR RIEREES GC BEFRIEEREX.

CD248 + A #E4RiE ShHA GC R RFNEBEYIEX
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2.1 12EY_EiA scRNA-seq ERFHIBAEMBIIE, FriA—SEMRRERZE, £EH 11 PNL4EM
fEIrEE, HBEORBE Fib1-11,

2.2 Fib6 (CD248+FRET4E4ME) SFIAIEEN CD248 fiFiA ECM BXHIEHER (&7 POSTN) ,
BARFRIEX ACTA2 L HTE(V A EAIBRRCYD , B3I FHEABLEERAY CAFs, 5120 mCAFs, apCAFs 1 iCAF
%, BD@EJ9 CD248+ LT HEmAa,

23 LU T 11 MBI R EARARARFHNREHEINRTRE, ERE: EFEA GC A, Fib1
HRIESERZ, Fib8 NREHER); MESEEREBMF, Fib6 (CD248+THEHME) AURITE
E&%, Fib4 &/>; Fib1, Fib10 1 Fib11 REETFIEA GC FIEEBAHLRF., Fibd ERA GC HaYEIE
RERES, Fib11 FURBRERE; Fib6 (CD248+pksT4EMME) & GC BB EFNRIERERS, Fibd
R ERERK.

2.3 XA HALLMARK EFE£E4 Fib6 (CD248+EAF4E4MME) BITHEE, AI: Fib6 (CD248+pkEF
HERRE ) SR = R - (B4R AEY, (Epithelial-mesenchymal transition, EMT)@#&#1 COAGULATION
B, GO BEDHr+, Fib6 (CD248+pisF44miE) iBANKE ECM 18XA0IEEEFI BMP IBESELE.

24 7Y Fib6 (CD248+pkEF4E4NE) £ GEO $iREFHRIASIRRIFEFRERY ZBXER,
FEREA: Fib6 (CD248+piaF4E4ME) EIRER GC BETPHRIERES, &£ "EMT" FESEN GC BE
RS EREEETFEHMHO B GC EBE, Hb, Fibe (CD248+pETHME) (SiEEES GC BENARM
BEEHEX.

CD248 + et #E4RRE R B R RIEAY R 2 NER

3.1 9B, EFIEEMTHMIBFERISRSE CD248+ AT HEMEFN CD248-pReT4E4ME.,

3.2 Transwell JFBLI DT B CD248+ B AF4E4MAEFN CD248- B R s A BN S A
(Gastric cancer cells, GCC) SxIERFTMIEHIEFREGRIN DMEM 13575080 GCC UiEHaED, BERER:
CD248 + TR B &R #H GCC X,

3.3 Matrigel-Transwell {2223LI6 5475 BIZZ CD248 + AL H4E4RIEFN CD248- B4Rt iE 5
GCC S IBRFTMpEHEZBNHIN DMEM 1E5EH GCC KIEZRaL, ERBR: CD248+ i 4MmBE
ZE(EH GCC B2,

M. 58

1. X3 GEO #uEREH 29 flfRA GC 841, 11 FIEEBAHLR. 4 FISREIEEEBMELNF 14 GC BE
IEEISRALRN scRNA-seq HUEHT T OISR,

2EFET 8 MEERMEMERF T LIA 4 MARFIRERER, THEENMARFRENHERS, B
IS ENEERY,; THRARA GC B ERATSHRERS, AMRERA GC RRTFHRE
=K, MIEAHREELBREARPRITRER.

3.HALLMARK EFENREEESTAIL, HICTFHEE 7 AR, R EAREEEESHBERINRE
BHEXRY EMT J@E8,

AETET 11 DREEMBITEE, HA, Fib6 (CD248+p4T4E4iE) WEFRRIAREN CD248, EX
79 CD248 +pReT4ElE, XBITFHEMITET,

5. CD248 + B MBI EF S EE 5 EMT B, EBRESREEBMAGE GC PRIFRES, BS5RE
EMEELEXKR.

6.MIMNTREFZZBSLIGUESE CD248 + p e  4EMpE T RSB B MR TEREFIEZE,

Ft, CD248+ et 4ERREIIEFE R BERk 95T GC {2478 87T BT,

[(Xig=] B (GC) ; (RRFEERE, MLTHEMmiE; BPMEERA
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B B ER iR A B R AR E R X M EIE S RaTTE D

FIEE Z=RA TR 26 2 ABAL RS VR YT RER Y
1 BEEEAFZSF—MEEREEREFHRAT, BERX
2 EEEAFE—MEERHLIMIFINRREIRREZFL, TR
3 Herp R AAFHIOCBERMARHD, HiX

[(BE] THRRERNENLGT, EAXS, BELEFPRE. REEAXEREIMEEXERKRMAE
(Tumor-associated macrophage, TAM) ZAEMBFIMIAERRIEA N REERIERERMN. BREE
N TAM ZERESHEMHSERERATIEEAEE. TAM ZEREEHNNEREESE, BHENTS5RE
BN EEREER GRS R SR EE.

MDY 51 GIRARCYRERIBRMIEERE, SLfl BRI ERARIR TAM RSARIEEE,
EEHEERERNZF N FIIGEEHIEEIIRE, B OTRERE bulk #REH TAM S ERT
&8, [EEE TAM WEHIR SREEREL. i, »FERMBEMSIEXME, MATEERELH TAM
BUHFHNTAELE, PREENEEEX. REMTEXIEREIOXNTEASMER, REREAILXATY
REAMERZR, HEREES TAM REFEMRMATIE]. LHh, REVEMER TAM 35553 ADM Z535
MINERREEEMSFHMNESSHIMEETINEZRRRE,; L£RBEk ADM+ TAM =il ADM =53
HMBEASMMESHIERN, RESTNIMEEYIEENEE,

[(RE=] KREVE. MEEXERMRE. BAR/sa%RE. RE. IEEREL
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[(HE] RREESRELAMNEEIE, REEEEFAELIRG. BUTHRE. BERMNSENS
=R, EngartERFEEERNaT FRZ—, BIEEMT 8RR MERIARAR. PTEN 2
—FREEEIDHIE R, HARSINEEHERIEESEMNER, RIMESIEREERSFTYAE T, PTEN 5
B ZMIBERE ImAEETE. A, HmFMBENRERRE. FREBHCE—MERRIENZEEMIG,
HiriBREBEI MR (R S-IFEBHL) SHASHEMRBEENERE. BEMNEDRE
e, =, EEIERMER, SHERCEEEETERNNAREERESETEEEE(ER. /LM
EEAETARAUERR, 40 EZH2, TEAD # c-Met, #iIRHEEMCATIRE, BUE ZDHHCS, EZH2 RUTRNEELEE
Tohs, BEDHHRE AR ERYEITEERIA S, FAM0 PTEN {REBMCERRBIER B RIEASBE . AL PTEN
IREB A TERR IR ROV FFNHEIRY Tt — B R R BB R L AR S F IR SRy ia Ty A EEMIR
RE

HAKISHFAIL PTEN EREVBHERRTEREFAEEEEZAIREEIEND, RIIBLIDER 2-R
tRiEEREE (2-BP) RYSMEZEZE T PTEN NERRAKFEREFEBC/KT, HiE PTEN AIREBHMCRIE
HiskEl:. B LmHIt a3 PTEN RIREBMC MR T HISEM, &7 PTEN AYZ
EURESZREES 3 NES. YISHRINEIRARI, FRIEB I sEEe iR BT oRIsURE.

VERVNEESEI R, SRAEBHIHIFIESREE PTEN IREBML R B E IR R 25 R0EURk .

ik, FefiJHEN PTEN @IS RIEE I E AR AR E EHE ISR EBE T 25aYEURE, B[ PTEN AYER
B IE iR RE R IR S IR BB AT RIFTRAS,

(k=] PTEN; I=HEEML; et 2RN, KRB
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CD47 SERALEHETERR R R B IR R ERTAS

BRR. BES. Tk, TSR, KER

fEZFEFEEAF B MR EbmIER

[(BE] REVER&ER WAIRAEMEINE, REBESFAELIG. MWTHRE. ZERMGELNS

BRENER, EFA— "FEEEK" WESoF, SERAREE SIRPaEEFR, MiEihE4aieE
BRNERAR, BRIMEETEN. JEBMUERFARNNEFEEIGINE, BESHSIRRERR
IoeE, BEETELREEN, BiElt, TAREMLMSEMEIFRIZIHRT crosstalk LURBITEEEHR
-EARE. EHR-DNAHEERSE. A CD47 ZEBHUERRBIER BRiEAEE. Bt CD47 &
BRATE R B HR AU E DAL IR Tt — S R SR A LB AR XS TR BRI & ey BB EERRIIE

REN

BAINWIE AR AT CDAT7 FEREEMIEER U7, LN18 FRRAHEEEEENZBVIENT, MIEL
ESIDHIFIAIAIERE TV CDA7 ZBHMUKT., REHLTEERET, RE CDA7 ZBHUARESEHLES
IPHIFIRIAL IR R Z RS CD47 SERK SIRPONES. AIMEESLIRER, R CDA7 ZEMHUALRENS
HESHDEIRIROAN R B E (B ERAHAE THPT XIAETE4RE US7 K& LN18 ROFIRER, #ILRVNRahRE
SLIOARI, R% CDA7 2B =B EMHIREEANE U87 K LN18 RUMMESE K. Eitt, F(iJHEN CD47
B 2B FRIEIE SHZ(R SIRPaRIESHMIEHREYRMIBRI SRR, R CDA7 NI BIEIHR
e BRI AT HUFT R,

(k=] CDA7; ZEit; CD47/SIRPa (E5iEES; REE: REkE
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[(fEE] HEHaT SHMEHRE (MB) mEATHRZ—. IEAIEFIA DNA IRMGEE (DDR) HlHIHE
IR . 5AIL, £t DDR RUSEE; AT o] LIRS M EsmRE N hyr O8R4, {8 DDR
£ MB 57 R HRRIVEFR R AN FEEH. AT 4 5] MB H#1T 7 RAEEREANRF, RINES
BlEHER+ MB RSRMBIBEERHITEE DT, BEIFE MB T2 MB #dEEHRI FANCD2 3RiX, 7
FR4mREIEEIRYe (CCK-8) | FREFAkinie. FLERMSEXIF/NRIRAMAMEERERIT T FANCD2
MB B8 HRITHEE, fEfa , BT AE RS |l B ZEE (MDA) Kl iR RELA B H AMELAK FerroOrange
ITHMLARRIEEEF (Fe*') SERRY FANCD2 BXRIESEEE, MRERER, FANCD2 7 SHH IF
BUHY MB (SHH-MB) thisZkix, FANCD2 7£ SHH-MB BEhitEEENER, RNTRERENTE.
FANCD2 RIsfE2Z1DH T SHH-MB RERIIETE. T, FiER T SHH-MB EENImuTAISURIE. ML
#_Ei#, FANCD2 BReESE Fe (AR, FERHT DMT1 RIAAIIEINF GPX4 FMRIRES, H—SFES
TR, BT ERRA/NRARIEERE, FAIREIRT4S FANCD2 RUEHMEEZDE T 4RK SHH-MB
SRRERIRBTEBRIAES. BAINARIER 7 FANCD2 BI{E/y SHH-MB RETEATHEA, BYE FANCD2 aJLA
BT IESFE T SkE SHH-MB X9 ISR,

38



°)]R C)r SCB @ brssca T AN WIS S ¥ 1l ’C&lﬂ I’*b%

PEFHRE+TNESFS

KPT330 i@id R B MEIZHRRY sasTm1 FIEIRESER (A I aE R (R B R
{HRRfEENT B Hi A Fe A SRRk I

TE5

FEARBREREFEERFR—MEER

[# 2 ] Poly (ADP-ribose) polymerase (PARP) inhibitors have demonstrated promising clinical
activity in multiple homologous recombination (HR) deficiency tumors. However, glioblastoma
(GBM) patients have obtained little benefit from PARP inhibitors alone. PARP inhibition shows
considerable promise when used together with other therapeutic agents. Thus, novel
combination therapies may enhance PARP inhibitor efficacy and overcome resistance mechanisms
in GBM. Herein, we report that concurrent treatment with the PARP inhibitor olaparib and Exportin
1 (XPO1) inhibitor KPT330 showed synergetic anticancer effects on GBM cells. Mechanistically, in
the nucleus, we show that KPT330 induced the nuclear retention of Sequestosome 1 (SQSTM1)
and further inhibited the ubiquitination of the DNA repair signal H2A.X Variant Histone (H2AX)
mediated by olaparib, thus inhibiting DNA damage response and repair in GBM. Moreover, in the
cytoplasm, KPT330 blocked the activation of autophagic flux caused by olaparib reagent,
downregulated the expression of lysosomal-associated transmembrane protein 4B (LAPTM4B)
and induced the dysfunction of lysosomes, thereby preventing the degradation of
autophagosome, and ultimately promoted cell death. Furthermore, in the LN229-luc mouse
orthotopic xenograft model, combination treatment showed significantly increased antitumor
efficacy compared to each monotherapy. These data illustrate the application prospects of

combined oral administration of olaparib and KPT330 for the treatment of glioblastoma.

[X5#=] Glioblastoma; Olaparib; KPT330; SQSTM1; Autophagic flux; Lysosome

39



Lo A st et FOERPAGRY
PETHEETNEFES

iSRRI (FDC) S NinliRiEERPIL (6C) REES

BERE. RIS, HER

FEARBREREFEERFS—MEER

(] iSENsRgiE (FDC) BIIREM Cxcl13 85 B 4HiEFHH B MERMNRRESESY), BERT
B (GC) HIZRAIEREIER, HINREREMHME GC ARELERTMK. Th @REEMNT GC =X, 3
T GCEEXEENISR—XERME, 2 Tfh M5 FOC AlXRELTERPORX, BRI
RNERNEEXRFARESFEREEER. RITMEARAIR, FOCHRESWHESHEEF Ntn1, FDC
MR SIERRR Nin1 S8 GC RMAMSFIEIAERNmMSS. H—EHATAI Ntn1 BIZ{K uncSa EFRIX
F Tth 40R8, XIRRFAIEIRT FDC A9 Ntn1 AJ8EXT Tfh BERITHEER =&, FHit, HIIEEEER
BUE/MNE, BRAEEFER, M BCRWUFEFITE, HRAHAR: 1.FDC AEET S Ntn1 33 Tth g4 s
RSN ; 2.FDC @I 2 Nin1 JERFORBILARITARERLAISME,
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[#Z ] Human embryonic stem cells (hESCs) are derived from the inner cell mass (ICM) of
pre-implantation blastocysts and have the capacity of unlimited self-renewal and developmental
pluripotency in vitro. hESCs at different pluripotency states, including naive, formative, and
primed, represent the in vivo counterpart pluripotent cells at the developmental stage of pre-,
peri-, or post- implantation, respectively. Thus, hESCs serve as an ideal in vitro model to unveil the
underlying mechanisms of human early embryo development. It is clear that metabolic patterns
are closely related to early embryo development stages. However, the question of how
metabolism determines the cell fate remains largely unsolved. Given the critical role of pyruvate in
mammalian pre-implantation embryos, herein, we attempted to figure out how mitochondrial
pyruvate oxidation affects cell fate determination using hESCs at different pluripotency states. To
this end, we employed a genetically inducible knock-out hESC line for DLAT, encoding a critical
subunit of the pyruvate dehydrogenase complex (PDHc), and a pharmacologic inhibitor of the
mitochondrial pyruvate carrier (MPC). Notably, DLAT ablation or MPC inhibition led to a reduction
of acetyl-CoA abundance and histone acetylation levels as well as cell death and disrupted
transcriptional programs in primed hESCs. Unexpectedly, DLAT ablation elicited little impact on
cell survival and histone acetylation in naive hESCs. Intriguingly, long-term DLAT inhibition or
MPC suppression reduced the GATA3 positive and NANOG negative subpopulation of naive
hESCs. These findings suggest that mitochondrial pyruvate oxidation is vital for primed
pluripotency but not for naive pluripotency. Our study underscores the relationship between
pyruvate metabolism and cell fate determination in human early embryo development at

post-implantation stages.

[X5#=] hESC, DLAT, pyruvate metabolism, histone acetylation, pluripotency state
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SREG. EICER

PERFR INEMES SRR, FE M

[HE] BRIIRMEIPEREEANSEINEEZ—, XEES, ERNETAREFATRITIESS,
EERELIEHEARHESSER. LREREWL (EMT) BEEHiBMEETHER, EMEMIFaR
HEORAYEES, (ERMEMIEARE EMT EMIEIEEEHR. RIVRINESRIRMIPEREP B
HBO1 RIKzN4AIEA EMT AREMRE. @il TGFPHERE T ESIPER AL EMT, 555 HBO1 A9
FIL, miE TGFRSSIEIRHISS 7 IPEEMEINEREES], S HBO1 NRIAZRERFR, EIPEELME
thEkpE HBO1, =[HIS TGFRIXANRY EMT R4, HISSIMEBAMEAIER. BRIARIEIRRAZIMERIEES.

BBZ, fRk HBOT WUPEREMIBE MHC | 25 FRIAIGIN, MRERERSZA PD-L1 NREHD,

XigE 7 XS CAR-T MEiaTIBURE, BEMED T T ARaFEE. MH L, FEIPERAEF
HBO1 #1 SMAD4 HEIEFE EMT #8XAVERE FLAREBINSSEXERNENF L, (B H 4T
BHENFRL, SR, BIIEMIEESES HBO1 FEIPEEHETRIEIER, BR TENSHEN
BERIENS, NEHRIREEAAT S RIRH T HHEEE,

(Kig=r] GPEEE. CmtiErhs HBO1, TGFREH. LRIAREEI. RER
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1 State Key Laboratory of Common Mechanism Research for Major Diseases, Haihe laboratory of
Cell Ecosystem, Key Laboratory of RNA and Hematopoietic Regulation, Institute of Basic Medical
Sciences, Chinese Academy of Medical Sciences, School of Basic Medicine Peking Union Medical
College, Beijing, 100005, China
2 Institute of Blood Transfusion, Chinese Academy of Medical Sciences, Chengdu, Sichuan 610052,
China
3 State Key Laboratory of Experimental Hematology, Institute of Hematology and Blood Diseases
Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College, Tianjin, China.

[#5%Z] Biomolecular condensates are found throughout a diversity of eukaryotic cell types and
cellular compartments and are involved in a variety of cellular functions. A given protein generally
forms functionally and compositionally heterogeneous condensates, but the underlying
regulatory mechanisms are unknown. Here, we found that different RNA motifs can modulate the
formation of heterogeneous mRNA-protein complex (mRNP) condensates via riboregulation.
Fragile X-related 1 (FXR1), identified as an mRNA export acceptor, assembles distinct localized
subcellular mRNP condensates that facilitate the nuclear export of G-quadruplex-containing
pluripotent mMRNAs and mediate the localized translation of nucleoporin mRNAs at nuclear pores.
The diverse locations and functions of FXR1 condensates depend on the unique RNA-protein
interaction modules of its two RNA binding domains, as well as the opposing effects of binding
different RNA motifs on the affinity of FXR1 for nuclear pores. More importantly, a decline in FXR1
and nuclear pore activity hinders the nuclear export of transcribed RNA, thereby aiding human
embryonic stem cells (hESCs) achieving fate transition. Preventing this decline would result in

impaired hESC differentiation.

[X5E=] biomolecular condensates, FXR1, mRNA fate, hESC differentiation
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({BE] £ETHIRATLUEZAMIGIIIRIMER, BEEAAEEER—IPERE. TEH, REZHE0
EE TSN MR EE 2. ERINRIERIVNEIRAG 2 AIEIPRER. TUKEIREREFANS
RET R —ERTARMRIURIN— N ER . BANRHER, BIERELAARNRRERIEE
ERMITRMEEE H3K4me3 5138, IR TSV 2 AREOPZEK. AILMERIMSEISF RIS R T4
g, BEEBRKERMEINAABRIES. AMRINESIKENSETARTERANSRE, BETS
eI F A IAIMAR IR A BIRERIN A, ANFAFIEIIXT L\ R HABRRR P R BR LA I HR A SR AV =7/
RERe T4 (TLSC, TBLC, TPSCHA TotiSCs) RYSRMAMEIERALIE, AI/RERETHEIBIREES
HEEARFMEX, BEEAFMBIMENERESBRSRESHINERMBAIE. ET LXRM,
HAVSNEERETARASFARREITHMN, BEERFE T/ MR TAREFPRIMRINE RMBLLS]. Z
R e TR E R NRVIRFF L EME R AR R A B IR M 7 —ME AT =R AREREL,

[(Xg=] 2RETHAE, RMEERE, RRt
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XIE. (R#EW. TEHR. 2Bk, HEF. T/NE TRR. E5E. KS.
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1 State Key Laboratory of Experimental Hematology, Haihe Laboratory of Cell Ecosystem, Senior
Department of Hematology, Fifth Medical Center, Medical Innovation Research Department,
Chinese PLA General Hospital, Beijing 100071; 2 School of Medicine, Tsinghua University, Beijing
100080; 3 Laboratory Center, Affiliated People’ s Hospital of Jiangsu University, Zhenjiang 212013;
4 State Key Laboratory of Primate Biomedical Research, Institute of Primate Translational Medicine,
Kunming University of Science and Technology, Kunming 650031; 5 Department of Biochemistry
and Molecular Biology, State Key Laboratory for Complex, Severe, and Rare Diseases, Institute of
Basic Medical Sciences, Chinese Academy of Medical Sciences, School of Basic Medicine, Peking
Union Medical College, Beijing 100005; 6 State Key Laboratory of Experimental Hematology,
National Clinical Research Center for Blood Diseases, Haihe Laboratory of Cell Ecosystem, Institute
of Hematology and Blood Diseases Hospital, Chinese Academy of Medical Sciences and Peking
Union Medical College, Tianjin 300020; 7 Tianjin Institutes of Health Science, Tianjin 301600; 8
State Key Laboratory of Experimental Hematology, Haihe Laboratory of Cell Ecosystem Key
Laboratory for Regenerative Medicine of Ministry of Education, Institute of Hematology, School of
Medicine, Jinan University, Guangzhou 510632; 9 Department of Physiology and Pathophysiology,
School of Basic Medical Sciences, Tianjin Medical University, Tianjin 300070; 10These authors
contributed equally; 11Lead Contact

[#Z] Hematopoietic stem cell (HSC)-independent lymphopoiesis has been elucidated in murine
embryos. However, our understanding regarding human embryonic counterparts remains limited.
Here, we unveiled the presence of human yolk sac-derived lymphoid-biased progenitors (YSLPs)
expressing CD34, IL7R, LTB and IRF8 at Carnegie Stage 10, much earlier than the first HSCs
emergence. The number and lymphopoietic potential of these progenitors were both significantly
higher in yolk sac than embryo proper at this early stage. Importantly, single-cell/bulk culture and
CITE-seq have elucidated the tendency of YSLP to differentiate into innate lymphoid cells and
dendritic cells. Notably, lymphoid progenitors in fetal liver before and after HSC seeding displayed
distinct transcriptional features, with the former closely resembling those of YSLPs. Overall, our
data deciphered the origin, potential, and migratory dynamics of innate lymphoid-biased
multipotent progenitors in human yolk sac before HSCs emergence, providing insights for
understanding the stepwise establishment of innate immune system in humans.

[ X5z innate lymphoid cell; yolk sac; lymphopoiesis; hematopoietic stem cell; HSC-independent;
hematopoiesis; natural killer cell; dendritic cell; human; embryonic
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Shunuo Shang?, Xin Dong?, Qifei Wang!, Qunchen Yuan?, Liujing Zhuang*,
Ping Wang!*

1. Biosensor National Special Laboratory, Key Laboratory of Biomedical Engineering of Ministry
of Education, Department of Biomedical Engineering, Zhejiang University, Hangzhou, Zhejiang,

310027, China

2. Department of Pharmacology, the Second Affiliated Hospital, Zhejiang University School of
Medicine, Hangzhou 310058, China.

[#ZE ] At present, brain organoids generated from human pluripotent stem cells have made
breakthroughs in the study of neural development, pathogenesis of nervous system diseases and
other aspects. There have been studies that applied human brain organoids to the treatment of
neurological diseases with massive injuries such as traumatic brain injury and stroke. However, the
repair of olfactory damage caused by neurological diseases such as Parkinson ‘s disease and
Alzheimer’ s disease still needs further exploration. Here, we demonstrate that human cortical
brain organoids can successfully form connections with the host tissue after transplantation into
the mouse olfactory bulb. When the mice are stimulated by odors, response of neurons in
olfactory bulb organoids can be recorded by flexible electrodes and different odors demonstrate
different response patterns. These results provide experimental support for future clinical

transplantation of stem cells to treat olfactory diseases.
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(BE] % (PD) B—HELNHLBTHERR, REBRNZAMMNFEANLST S EERSHERR
BENEERE, EHAEPNERENER, HAEAREELEHERRNHE. BT SRR
HANEEMERRAREE LR PIKERS BRAEHE TR T SER, BYTHEBE 75 ke
250, NmarHEFRm—BEUREOASEEREARNIRARN AR R. ETXaFERTHRRBERTIRE
FRRAVAFRIERRYAMNEE, AT A AT ISR TR FERIF B REFITIE,
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[(BE] B8 SWERMEZET (AIS) BFTEM-ER- 5 LB (HPA) B HEAES R RERRAZEKF
E7, EBHEERRD. BEESEMREERENTERE, SIEINEERERBSXGMITTR, &
. BRfTFiafReENEXERENIRRER. AZERTAR (MSC) ERMERMMEZAFIRRiaT
AT T RIFRGAIT R, FAZRRAFRE MSC B {RPIA% X B 4Ri8 (MZB) & AIS /NEHIB
KSR, AR AlS G R tRIERIETERRIRTTZE,

BRY: MSC 2&BITElE HPA i E 2R e I RerRpEARA,

R EAHRS, HI&M MSCiarst B2 EAPEKEEER (MCAO) /MRS MR &S
NEHE, NEFPEMRBIYER. ETE, FATLIM MSC BERE MCAO /INFHNE M ANPRAEAE L BTRL
FKFE, BE MCAO /NEEIEERARAMEMIZRIZET. AT IRME MSCiafr R ESS HPA HifEX,
HANEN T HPA IEXEIER, RIMPRFERIEUAIZRS, BREKESTRY MSC RRERETFRIZE _LARRAERR
IUEE (CRH) /{28 LBRRZERAER (ACTH) RIZKF, iXAJRERHT MSC MZHESH T EMES#Z CRH
(CRH PVN) #ZcREMEIIEIWER. &E, F11&M MSC AJLAUSE MCAO /NG ZRAI MK
AT, BRSSP ENEFRNEMEED, HERWAE, 1PHIZEFfE CRH PVN 2T RN R
Rz, VEfE HPA SRR IE/ N A IR ThRERRRA.

250 FRiKEE MSCBigiis CRH PVN TR BRI, iz HPA MIRSEENL, NHEE
JE /N AR B A A T R DO RERRPES.
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[(BE] BrY: MUREERRES (ASD) B—XKkR4ET/ L ERPRNALABIEETER, Br=THIUR
EREREAY. E7RETHER (MSC) REESRRERME. REATEEN. SBED LR NFERA
WBEZERFRELST Y. EAARS, F0IETESN BTBR JURESREVNG, (BTBRE) TA%
BT T ABIERIRERRTAE (hBMMSC) E#BkAZ5%S ASD #IERRYG T ERFEIRIER hBMMSC
X3 BTBR ERIZEEAFEBETER.

MEFNFE: 5 BTBR /NEIES ASD &8, FEHHECE hBMMSC 8Bk 15 HexIiBE, #7048
6 ARSIt TN, FHEARRREABEIEFEHEARFT 16S rRNA NFESHT.

Z55% . hBMMSC a7 iE T BTBR/NEAN $7idia. BRI, FRBIAIEH B BHaHie T
AR, FRZFRD T /NERZRIT. hBMMSC iar @& 7 BTBR /NEZERRFFERNZMN, 55!
RIUUFE)/EER IR, hBMMSC oy ERNEREREFES BTBR B{TAFBEXMERS.

7516 AFRZRIE hBMMSC $8fk45757] LAZ IE BTBR FREMEEY NFRAIRZ T RFER. AHFH—EIE
88T hBMMSC g#Bkea 25 rI soNaIUREE/ NS IDEERE, XIHRAE QT - ERRIREIN.

(=] URESRIEE, ABSExRTAR, MEER
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BRimpE o0, RS0, BKERAE 200, ARIC 20, #ESE 1200

1. REMZEIRFRT
2. PERIFRAFFFEF
3. PERIFRTERSBEEZCIFHF
4. IR TRRSHEEZEFAR

({2 ] tRMMERRZA R 2—FP R TR ESEEEESEIRNBRE T RINERRR, BEERRRER. BELE.
BCRITR. PSS IATEREEESIEMAERE, NMSEMETRT, MEMERTRG.
I AR PRI LA 7K BRI . BRI RN MR ZA P E T TEIER AR BRI, BiEaEM
MEGE, BXMTEZEFEIREERS, BRENERTHETHCSHRIRESR. H2TAE
LS AHET, BALIBEE W FRoWEFREF, NMEEHEKE, EITFERaS Mgt
Nz eRiRTT PRIL T IRKRYE . M, SETERIST FERENREREND anis A EEF R,
HISSTHEIAIF AR, B, HIINARRETSHRNFRESHRABENIRK AT ML TARS LA,
ARIEEERIEMEPRasilar R, IIRRFEERNG. &%, RNFBESMERZNATS
ERRETHRDWITE, HKETOWRE. REY—, ERIRKATRIDNITIE, FHEMY TINEWRE
R, B, FALTMERBEARMEMZFNRARRE, SHADHAHET, RODUAETRR
MRE, AOURDRIRMIE, Wi, FIIERR T whisRANTERE. 5=, RTEENHZTINT
TERZAh, EATRME TR EHE T MEBEMMNEINRKE, BETEEIEHNINERSE, B
DT IRABFEARFR, SIRIMERIARR T ER I MEARZA QT RORRTFRIRR, AH—PRImARSEIOF T FIRSCEAY, )
RHERN T GRIM PR ZA R RIARRE AT Az,

[(Rig=] RMMENZAS,; MWgaTT, SETHR, MEkE, NEEE
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Mechanical priming regulates fibrotic mechanical memory of

mesenchymal stem cell through YAP in spinal cord injury repair

phARE 2. BEW. O XUR . D52 FHFIR!

1. PUREWREFE=ERRSEIIEL, THRE M
2. PUIARFTARSBERTIEHNEHERLRE, | RKaE MH

[#Z] Spinal cord injury (SCI) is a public health problem with high morbidity and causes severe
economic burden. Recently, mesenchymal stem cell (MSC) has a broad clinical application
prospect in treating SCI. However, the transplantation efficacy of MSC for SCI, especially in the
chronic stage, is unstable. Hence, further exploration of the key factors limiting the effectiveness
of MSC transplantation for SCl is urgently needed. Here, we found that the dominant
microenvironmental change in the injured spinal cord is the elevated matrix stiffness due to
excessive secretion of extracellular matrix in the scar-centered environment. Transplanted MSC
colonized in the center of the scar for at least 2 weeks and demonstrated fibrotic phenotypic
transformation. Further, we cultured MSC on polyacrylamide gels with different matrix stiffness in
vitro and found that elevated matrix stiffness is the determining factor to the increase of fibrotic
phenotype and function and the decrease of immunomodulatory capacity in MSC, leading to
reduced therapeutic function. Mechanistically, the classic mechanical effector YAP was
accumulated and activated in the nucleus, which contributed to the consequent pro-fibrotic cell
programs activation in MSC. Furthermore, considering that MSC has mechanical memory, which
demonstrates that cells permanently imprint information regarding substrate mechanical
conditions, thus, to improve the therapeutic effect of MSC, we conducted long-term soft priming
of MSC before transplantation. Such soft-primed MSC could inhibit the nuclear distribution and
activation of YAP, protecting MSC against mechanical activation with low fibrogenic character and
high immunomodulatory capacity under stiff substrates. Finally, we found that MSC priming on
physiologically soft substrates when transplanted to an animal model of SCI could promote SCI
repair, including significant improvement in inflammation, fibrosis, and motor function both
histologically and functionally. In conclusion, this study systematically elucidated the effects of
matrix stiffness and mechanical priming on the fate of transplanted MSC from a new perspective
of biomechanics, which provides a scientific basis and theoretical foundation for optimizing the
treatment of MSC therapy and improving its efficacy in spinal cord injury repair.

[x%=] Spinal cord injury; Mesenchymal stem cell; Mechanical priming; Fibrotic mechanical

memory; YAP
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Precise Correction of Lhcgr Mutation in Stem Leydig Cells by Prime

Editing Rescues Hereditary Primary Hypogonadism in Mice

Kai Xia, Fulin Wang, Zhipeng Tan, Suyuan Zhang, Xinggiang Lai, Wangsheng Ou,
Cuifeng Yang, Hong Chen, Hao Peng, Peng Luo, Anqgi Hu, Xiang’ an Tu, Tao Wang,

Qiong Ke, Chunhua Deng,* and Andy Peng Xiang*

The First Author: Kai Xia.Sun Yat-sen University.Center for Stem Cell Biology and Tissue
Engineering.Key Laboratory for Stem Cells and Tissue Engineering.Ministry of Education
National-Local Joint Engineering Research Center for Stem Cells and Regenerative
Medicine.Zhongshan School of Medicine,Guangzhou, Guangdong 510080, China
Corresponding author: Andy Peng Xiang.Center for Stem Cell Biology and Tissue Engineering.Key
Laboratory for Stem Cells and Tissue Engineering.Ministry of Education National-Local Joint
Engineering Research Center for Stem Cells and Regenerative Medicine.Zhongshan School of
Medicine.Sun Yat-sen University.Guangzhou, Guangdong 510080, China
Corresponding author: Chunhua Deng.Department of Urology and Andrology.The First Affiliated
Hospital.Sun Yat-sen University.Guangzhou, Guangdong 510080, China

[#%% ] 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 (LhcgrW495X ) 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 Lhcgriw495X mice, in
which SLCs obviously rescue HPH phenotypes. Through comparing several editing strategies,
optimized PE2 protein (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 LhcgrW495X 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.

[X5##=] hypogonadism; prime editing; spermatogenesis; stem Leydig cells; testis; testosterone.
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EMFHEAEREGER DR TERBEEEESMINE A mEL S

Jinxin Li¥%*# Honghui Wu*>%#, Zebin Yul?>3#, Qiwei Wang*?3#, Xin Zeng'%3#,

Wenchang Qian¥%3, Siqi Lu>?3, Lingli Jiang¥?%3, Jingyi Li%*3, Meng Zhu'?3, Yingli

4,5,6,7,8* 1,2,3*

Han'23, Jianging Gao , Pengxu Qjian

1Center for Stem Cell and Regenerative Medicine and Bone Marrow Transplantation Center of the
First Affiliated Hospital, Zhejiang University School of Medicine, Hangzhou 310058, China.
2Liangzhu Laboratory, Zhejiang University, 1369 West Wenyi Road, Hangzhou 311121, China.
3Institute of Hematology, Zhejiang University & Zhejiang Engineering Laboratory for Stem Cell
and Immunotherapy, Hangzhou 310058, China.
4Key Laboratory of Advanced Drug Delivery Systems of Zhejiang Province, College of
Pharmaceutical Sciences, Zhejiang University, Hangzhou 310058, China
SInstitute of Pharmaceutics, College of Pharmaceutical Sciences, Zhejiang University, Hangzhou
310058, PR China.
6Jinhua Institute of Zhejiang University, Jinhua, 321002, Zhejiang, PR China
7Department of Pharmacy, The Second Affiliated Hospital, Zhejiang University School of Medicine,
Hangzhou, 310009, PR China
8Zhejiang University Cancer Center, Zhejiang University, Hangzhou 310058, PR China.

[# %] Leukemia is a kind of hematological malignancy originating from bone marrow, which
provides essential signals for initiation, progression, and recurrence of leukemia. However, how to
specifically deliver drugs to the bone marrow remains elusive. Here, we develop biomimetic
vesicles by infusing hematopoietic stem and progenitor cell (HSPC) membrane with liposomes
(HSPC liposomes), which migrate to the bone marrow of leukemic mice via hyaluronic acid-CD44
axis. Moreover, the biomimetic vesicles exhibit superior binding affinity to leukemia cells through
intercellular cell adhesion molecule-1 (ICAM-1)/integrin 2 (ITGB2) interaction. Further
experiments validate that the vesicles carrying chemotherapy drug cytarabine (Ara-C@HSPC-Lipo)
markedly inhibit proliferation, induce apoptosis and differentiation of leukemia cells, and
decrease number of leukemia stem cells. Mechanically, RNA-seq reveals that Ara-C@HSPC-Lipo
treatment induces apoptosis and differentiation and inhibits the oncogenic pathways. Finally, we
verify that HSPC liposomes are safe in mice. This study provides a method for targeting bone

marrow and treating leukemia.

[X5#=] Bone marrow; Targeted delivery; HSPC; Biomimetic vesicles; leukemia
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[#ZE ] Alzheimer's disease is a progressive and irreversible neurodegenerative disorder that
affects millions of people worldwide. We investigated whether double-negative T (DNT) cell
transplantation could improve AD pathology and associated cognitive deficits in 5xFAD mice.
Peripheral administration of DNT cells improved cognitive deficits, enhanced synaptic plasticity
and neuron complexity, decreased plaque deposition, and shifted the microglial state toward a
neuron-related phenotype. DNT inhibited neuroinflammation and had immune-protective effects.

These findings suggest that DNT cell transplantation may be a potential therapy for AD.
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({5 ] EAIRRHIGIESEMNBAARF S EEANEFRETHIE (Mesenchymal stem cells, MSC) &g

EBDFNFHRAER, Bl MSC AM1FEIEIEREN5S. ZEW. WA —RRERSRE, B
ZINEETHHRE (Pluripotent stem cells, PSC) {&9MES5 € PSC KiRAY MSC (PSC-MSC) BeB LG
EREE, AleREARHEMMBERR. RESRIEE L PSC-MSC U FEIRE, BESLES
MnFSIER Sy, IEINT RISHRE, FRIFIRREW, BATEZ 7M. &R, SRBEREN MSC
DHIRR, BEER—EAEHET, TRREANEEE PSCIESHHUNBLREE PSC-MSC, {RFMIRELIRETR,
FA1531LRT PSC-MSC LU ARALASKEIRAY MSC aNE8EKIR MSC (BM-MSC) EBENAMERE. 1B
JEREA RIS, AH—E1FEIZ MSC FHRMBRYET &N, 19848 PSC-MSC K BM-MSC #Z1E%|
S WEESHISMHRG/NBRE, HERER, 5 BM-MSCHELL, FHi1954h9 PSC-MSC sEE BEM
/NPT AT HENERE, AEERES/NEFER. ETR, BIIBSEET—RIWKRIE
WREGFETE_ Lk PSC-MSC ROIRREELIE], FEIZMEERHRGIRIF AT B IERERE,

RHFIE /9t PSC-MSC MUl REEMIRIBEE NRIIERICSRF, HATHRIHRGAT TSR AR L.
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shRNA $EEESIERSHP L mRNA HTIREHRSEREEIHER

SES N R BB K . BN

1. EBREBEAZEZRME/ILEER, L8EFEEHR, L 200040
2. LBRERFEMERRAFAMIRFSEEKEFR LiE 200025
3. ERPRZEFMRS FENFERIRE, LBHMRSEETEERLIE, £iF 200040

[(HE] B-tbhrisRMIB—MEMERERESRE, TEEMATPHRERERGRRESH o-FIB-IRERHELL
Ik, ERSHEAT RIRaZERIIRERRS R, BRsEK (LVWV) ERAlRRAEPERS
THETNBRAZ—. BRE, LW NMSrleRiRieELaItaT 7IEEfB-tiER M, XL LVVs
EH— T RABERR-IRER (HBB) EEFRIAR, LIERS RNA BRIRETHEEETHNS FELUMRE.
Eit, XL LWV A FERRIETERELRERNENFRMINPDBREERREY, FBEISKESE
HEANTEHERSEE. NTRRX—AE, BANRTEIHE LVV RS R F IR R R AR
shRNA, NMEZENTHRSEEBE. X—HARETR 7 — M EREEHRZERESERS AN
TR, BT R- b hig R MERGTTHIRER.

(k=] 1@mEar, BE, RNATI; BB305, REFER
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Ex. Xk, WIR. FEE. TUS

SRR ES R

(%] JPEE= (Premature ovarian failure, POF) R MEBHIENLR, RIMLAMERZFKFRE
8. £B5N TS, POFRESHREARFIEIARE, WERYTIEN POF RIEABEIR, (ARMERZRA
SERHTINEIRAME (theca cells, TCs) fRAtHERMERRER, FAIRIHIARRER TCs RIRIVADRBIRT4HAE
(thecal stem cells, TSCs) BARIERABMATTIVRERRER. WMBRARHERR, HLIKERE
FFEESZEEFHIE (induced pluripotent stem cells, iPSCs) 954t TCs, HEFERRX—AR,

EN&RIE iPSCs ES AT RERMARES LA TCs BMTFRESUHER, B5mk#H TCs HtLEE—EE
BB, FEMEESALE, FAISINTHERERRERNEEELREAFZZATRE S5, AE, R 1 (NR5AT) ,
SYRRAELL, BATRIMEESAFIREEMEZ FRIE=REHIRIA NRSAT, EIESHIAMAE mRNA
IKFERIAKLERES RARERSY) (NRSAT, STAR, CYP17A1) K TCs #E&RE4 (INSL3, PTCH2,
LHCGR) , He STAR, CYP17A1, HSD17B, PTCH2 {URIAEZSTIEMXER (AUREEMIE) . BE
ENE, ZAEA D E KRS R EERFIEET,

H—RESIRIGHY TCs AR POF /NRIAR, SXIFRAMLL, TCs BiEar BrlEMRIMNSEERNER
28I LAY 67.3%%0 67.7%, THEIRBEEKFREET 28.9%, BAIEREKYE, iafrBFSIPETEEN,
[RERDMBFIERIMELLAIEIN, ABIMBLLHIRLD . XLELERRIP TCs BAEA BE XN E POF NEIMEHERED
WK, IRFTORERICE, 79 POF Ay RERIFLZIEEBDRME TR AT R,

[(Xig=] BSEZaETHIE, INEEMIE; NRSAT, JRERR
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[#52Z ] Hematopoietic stem cell transplantation has been widely used in treating hematological
malignancies such as leukemia and lymphoma. Although hematopoietic stem cells (HSCs) from
umbilical cord blood have lower immunogenicity than adult HSCs, the limited number of HSCs in
single unit umbilical cord samples severely restricts its clinical applications. Therefore, it s the holy
grail in the HSC field to efficiently expand HSCs ex vivo. Previous study by our team has shown
that the deletion of YTHDF2, a m6A reader protein, significantly accumulates mRNAs related to
HSC self-renewal and promotes HSC expansion in both murine and human umbilical cord blood
HSCs. Our preliminary work has employed the computerized virtual high-throughput screening
technology to identify specific small molecule inhibitors targeting YTHDF2, verified that these
inhibitors can enhance HSC ex vivo expansion and in vivo reconstitution capacity. In this project,
we will exploit high-throughput sequencing techniques such as ActD-seq and RNA-seq, cellular
thermal shift assay (CETSA) and drug affinity responsive target stability (DARTS) assay to
demonstrate the mechanisms of YTHDF2 inhibitors in HSC expansion. This project will further our
understanding of the roles of m6A modification in maintaining hematopoietic homeostasis and

provide new insights into ex vivo expansion and clinical applications of umbilical cord blood HSCs.
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[BFEETHMETSRY Bi2Se3 GKAGTIEBLGTIFEMAIX AT Fr) vl A Bk
TERIETiaTT

={E

FEARBREGREEENF S —HEER

({BE] BRY: HREFRTHAR (MSCs) HERIBEMAMETIESEFIERIR) AN (NSCLC) AIRGT
BT RER,

7% FESERRTFETRNGCKIRR(LY (Bi2Se3) {EAMETEEF. FIMELRRNEFET
4HfE (AD-MSCs) {ERZiR, BEITIHRE AT RELR Bi2Se3 HKMALIZ=HEI AD-MSCs /1, 2L
AD-MSCs/Bi2Se3 E&4. HBITEMIEFIER/NEERHAFTT AD-MSCs/Bi2Se3 SEEYIIIMEARIRAYE
VBN EREE EE S

Z55R: AD-MSCs/Bi2Se3 SEEWIEMRINERHEIIIRNAIEIHE AS49 AN B ENEHEERIR, EBES
X G5 SHY DNA HRGFPHIFVEMIEIETE. AR, AD-MSCs/Bi2Se3 EEMIRIM B FAIIMEER
8851, Sl Bi2Se3 Y KETRIAALL, PEEXINAY Bi2Se3 FRRIEINT 20 £F, B5 X SRR & {F AT,
A= B R IESMIERNERR,

e WS SRR AD-MSCs FIEIBIMRIFERSFE, 79 NSCLC RURERIMET AT iRA T — M B RIRAYRE.
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(BE] SAENTHEERANESEEREMEARNERRRZ—, A BRI TEEES SR
MIZSRI B FIRRTT 2R, Bl IRTHiEE 7 IR RESPaEMIZoRIAEEE PDX RAAREREL, RNA-seq
FERFRPSMBETHIEEXIEREK JAK/STAT3 BIREMZ PDX RAKRSPEEEE. H—LT@IINEEE
WHEERTERE E3 iZRERZES TRIM29 e (RHIBREMEN SAtENTZSHE. MH L, REtiliess
&L T TRIM29 55 JAK2/STAT3 (SSBIERIRIETI EF LZTR1 ZEFEREFRXER. H—
SHRAI TRIM29 A {23 LZTR1 Rz RM, HMEHEEEAN S LZTRT RORERE, REHE
STAT3/P-gp {554, NMSHEEEMBHIMLITMIZIME. RISSLIGRA STAT3 AUIDHEFI HO-3867 &8
1% TRIM29 1S9 STAT3 RUEGER P-gp R LV, REIEE T IREEMARNSMRERSRE. TR
Z<BA TRIM29 AIRERIRSINEE S A=W SURERIFER, Nl e iRHHaaT R,
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[HE] ABKFHEEZRETHAE (Human Umbilical Cord Mesenchymal Stem Cell, hUC-MSCs) FEE=
PWHRRATHRERY, TNATREXTX. HSMEMRERRBINET, EXEEXEESRRIEX
EEAaT AHESHANER KRG, BRiE~hEEXRMAEFR. BHFRMN"4% (2D) AXEF
hUC-MSCs, ZIEFARBERBEABNIASYN, MERZ ANERNNELRIEEARXSYHIET
RRHUREREEY, ERE—MRD A BTSSR hUC-MSC 975 LA B 251 HI & 4 7=RY
=K. FXizZzEE, AARUELKBREFTETHIE (Wharton' s Jelly Mesenchymal Stem Cells,
WJ-MSCs) A, MAXNEEEHEN 1L EYRABSEREANETIBTZ, BFREWARA 350mL,
B2 4x1077 WI-MSCs, 1g BRIREMATATAMLRAER (Corning) . HASTAIL, 3D BFFHAIASHR I AEE
RISV TEREREARE, L1 6h BIERHFARMAINGEIZED 75.95%, ZIELA 55rpm FeidiE il
(BFtARER, MEEFTETEHENRE, B BHMENRHESEYRERITTASEE TN,
RIBBAETRSHUTITEL, RERE, S8R, NARMEETREIEFE Day 6, BESHIZY 1015
AULESE, LEAh, AFRFIAER 3D B57RA9 WI-MSCs 37T C57BL/6 NRaE 2 ERKAT R, 15
IEERKIRZ WI-MSCs FERRBKMES PRIMBLT

LR ERmA, ARFERRETER 1L EYIRMNES 3D KRS WI-MSCs RUISFEM, FAXEBRTIMILN
IIGIE, IGIFARRIEGF, RIIH 7 TIEEs: WI-MSCs 5N RS SRIERE.

(k=] EYIRMgS, 3D 155, ABFmRzRTHER SREREZETHE
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A 20, TR, 3KER . SRISE 2. B
1HNIAZ MBS —ER S ERiE P O A RGN =
2 TR MR
IS TR SHRGRAT LREL=
[{#E] SSNAMPEIMEMFHEFEMME (cHSPCs) BAZ TR, BRETEIIHMERSHED
FHUEIABRHE, MELARTFEMARMIGRNA, XTI, FAIFFRT—FFHIT BASK cHSPCs 19
BiZHRBEE RS, FRINEE T REMINEE L&A FIRIEBH R CD34+ cHSPCs, ZR %15
LIN'CD45RA'CD34CD38 HSPCs BU£ 21117 100 %, MEY 1EAMIEE Rt/ R IR RIEE
>IN BRYEIINEE. B REENFIEIRCEERIEDTT, EERENERRABKFE LNZRERE
A BRI cHSPCs 3177 BB, S EFIEIR/EEFIMRNGE DR, BiZARBHsxy
cHSPCs ¥ 18RS/ R RE R T A BEIAER (LA HIF-1-siganl-dependent {KEMEA T, &, FlIIEGIE T %
ey B thee(BHFTE RIS MFRiEFIE4HM (UCB-HSPCs) RY¥1E, FHiEm UCB-HSPCs RUERE
AEN. Bz, AT cHSPCs §ERIBRIZAAIRIE S AR EHE TSI MNE Mak b M AR R M.
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BEER TSP-1/CD47 (EE1R =0l e EHIkEE/ B MRS M ZINEE(RH 4

S EMmTHEEA
T XEE. KE. Rk, FEE. g, &COR. £E. #KE. HALE.
MRS

EMAREE—ER; &, 130000

[#E]) EMTiEFEE (Hematopoietic stem cell transplantation, HSCT) kAR AT SR KE
EERRPNARZ. RERNIEKRFR. TIeHITSTTbIE, #as EE™ER HSCT 18X MR
hizEE. B, &% HSCT e AEEEEENIRREN.

AERSAI FERYT TR ERRORIELE HSCT 428, @IdRRMT TSP-1/CD47 BES e {BFHEAB NG MAFMER
ME, BERNSIEASAR, SUARIRTERRIKS/EizdRE (SEC/MK) hEfaEAN. SEAERE,
CD47KO /& TSP-1 FIX T, MVEMVIMREGMITE SEC £ (FTge@Ed TSP-1/CD36 1%1%) |, M/MREE
FIB9 CXCL12 i —SEEESHIM/IMR (CXCR4AY) |, RILIFFKEREH CXCL12 FARBRELR AT
SEC/MK iEMZBHFRIREERE. TSP-1KO /INEH, BT TSP-1 BERK, (H1SI/IMRAEENR S P RZ4RREAGHT,
MEFHRARE, M/MREIRRY CXCL12 E—EFMM7E SEC £, EARNMRASHENEEAYS,
CD47KO #0 TSP-1KO Z{keh, [M/\r5 SEC ¥iMIT™E, MERGRL, HSCENGMEBEEM, i)
EAER) TSP-1 sRAIFUARHZAEIHT T 3IE.

TSP-1 {EADWEEH, HINGEANBZESERT. B, #E0 TSP-1/CDA7 BHAI{FHiES HSCT
TTRUFNEE HSCT BRI GRS IR AR R B REE R,

[>Ki#=] TSP-1,CD47, CXCLI12, &MTFMIEHIE, BIkERRAR/ EZMERE
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Umbilical cord mesenchymal stem cells promote osteosarcoma cell
migration by regulating the p53/MDM2/MAPK signaling pathway

through CALB1

Xue Zhang, Mingyue Guan, Can LI, Shuang Liu

Jiamusi University

[# E ] Osteosarcoma (OS) is a common primary malignant solid bone tumor. It has a high
incidence rate in adolescents and is prone to metastasis. Human umbilical cord mesenchymal
stem cells (hUCMSCs), as potential candidate stem cells for cell and gene therapy, have homing
ability and affect the occurrence and metastasis of various tumors, but their impact on OS is not
clear. In this study we have confirmed that hUCMSCs conditioned medium (CM) can promote the
migration of OS cells through wound healing assay and transwell migration assay. RNA-Seq
sequencing analysis showed that CALB1 gene was significantly up-regulated in OS cells treated
with hUCMSCs-CM. KEGG analysis enriched p53-MDM2 and MAPK signaling pathways related to
CALB1. Based on the above research results, we believe that there is a correlation between CALB1
gene expression and OS cells migration, and hUCMSCs may promote OS cells migration by
regulating the CALB1 gene and its downstream p53/MDM2/MAPK signaling pathway. This study

will provide new target references and research foundation for hUCMSCs therapy of OS.

This research was funded by The Research Initiation Fund for the Doctor of Jiamusi University,

grant number JMSUBZ2019-02.

[X#=] osteosarcoma; human umbilical cord mesenchymal stem cells; CALB1; migration
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7% TSRS NS Wnt (SSBBIMEM/IND FLEY) CHIR99021 1 XAVI39, FEART
FRNBEFTETARE (hUCMSCs) REESEEFERE Wnt (ESBIEREYE. BRREARIKRESREN
CHIR99021 1 XAV939 £25% hUCMSCs, 48 h [FIEE4BIEFHET qRT-PCR #& Wnt TR R LEF1 #Y
RIX, LAEE CHIR99021 #1 XAVI39 NBEXMIERIRE. MESHERENND FLERINEREES
1EFEF, £ hUCMSCs RBESERREPFRHETAETIDE Wnt (551888, 1B qRT-PCR &I AR
BIREER SOX9 LUK AEAIRGERE COL10AT F1 ALP HIRIA., WBIES 21 d [B{FEAM/RITE-ZELIXS
R TRE, LR CHIR99021 1 XAVI39 SR B4HiEFRIBR M Z RO RIA B RSN,

R ARRESTELT hUCMSCs HemEE. IREMESLRFBET 3 uM CHIR99021 #130 uM
XAV939 5 BIBEBBEREIEFIHIHE hUCMSCs Y Wt (E51BEIEY. SENREHESEREL, 2R
INDFUEDRIRIIIX IR EIREER SOX9 FIBATREEE COL10A1 RIALH, EERKBESHRE
fh{sEF CHIR99021 & WNT (SSBIREEBIF I XIREER ALP fURIX, [/RFTBEREERER, 5
XSERZEAALY, (A CHIR99021 BE Wt (SSBRER B AR RIS IEERAPEES, M@ XAVI39
i Wt ES@EENRD TREMSERERRE., U EERIELTFERESREN/N FHEIRNE
Wnt (SS1@E&EEEH hUCMSCs IRED L.

B I LG CHIR99021 7£ 3 uM iRE ARG hUCMSCs & Wit {SS5188H HRESMFRAE
AER ALP RIX, HEINBRIEMSEERFRE, BFTF hUCMSCs B DL,

[(XE=] AFmRzRTEE KEDW, NoFHEY, WNT &S
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[#%] From Jan 2021 to Aug 2022, 48 patients were assessed and 45 were enrolled. All patients
received at least one dose of study treatment and underwent surgery. The median age was 48.5
years (SD: 8.7), 71% were nodal involved, and 20% had stage lll. In the intention-to-treat
population, 26 out of 45 patients achieved pCR (57.8%; 90% Cl, 44.5%-70.3%), and 39 achieved
residual cancer burden class 0-1 (86.7%; 95% Cl, 73.2%-94.9%). The bpCR and apCR rate were
64.4% (29/45) and 71.9% (23/32), respectively. No recurrence or metastasis occurred during the
short-term follow-up. Based on the FUSCC IHC-based subtypes, the pCR rates were 68.8% (11/16)
for immunomodulatory subtype, 58.3% (7/12) for basal-like immune-suppressed subtype and
33.3% (4/12) for luminal androgen receptor subtype, respectively. NGS revealed that the pCR were
77% (10/13) and 50% (14/28) in MYC-amplified and wild-type patients, respectively, and 78% (7/9)
and 53% (17/32) in gBRCA1/2-mutated and wild-type patients, respectively. The median
follow-up time of the study was 14.9 months (95% Cl: 13.5-16.3 months). There was no disease
progression or death during neoadjuvant therapy. No deaths occurred during postoperative
follow-up. In the safety population (N = 45), Grade 3 or 4 treatment emergent adverse events
occurred in 29 patients (64%), and the most common events were neutropenia (38%), leukopenia

(27%), thrombocytopenia (25%), anemia (13%), and hypertension (13%), respectively.
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shRNA (RS S IERSHP L mRNA HTIREHRSEREEIHR

RUES L TR BEE KT BA—

1. EBHILEER  LEBRBEBAFEFRME/ILEER, L8EFEEHFRH, Lig 200040
2. LBRERFEMERRAFAMIRFSEEKEFR LiE 200025
3. ERPRZEFMRS FENFERIRE, LBHMRSEETEERLIE, £iF 200040

[(fFE] p-ibhisRME— Tt REREER, TEEMRTRHREAERGKRESHo-MB-IRERNELL
BIkEmE, ERSHEATRIRaZERIIRERRS R, BRsEK (LVWV) ERAlRREPERES
THEREKZ—. ERE, LV NESHitRXIGEZMINtaT 7IEEHIB-thhiER MwHl. XL LVVs
g — I REMNENBR-IRER (HBB) ERFIAR, LIERE RNA TP EEETHIRNE FELURE.
Eit, X LWV A FERRIETEREL RS RN FRINOBRAREREY, FBEISHSE
HEANTEHERSEE. NTRRX—AE, BANRTEIEE LVV RS R F IR R R AR
shRNA, NMEZENTHRSEEBE. X—HARET 7 — M EREEMRIZIERESERSHANER
T, HTIRFB- b hig R MERSTTAIRER.

[XigE=x] BREiR, B, RNA Fift, BB305, KEFLAE
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Human Induced Pluripotent Stem Cells derived Neutrophils Display

Strong Anti-microbial Potencies

B, EyCHR
"RER B M SRR

[#5%Z] Neutrophils are essential innate immune cells with unusual anti-microbial properties while
dysfunctions of neutrophils lead to severe health problems such as lethal infections. Generation of
neutrophils from human induced pluripotent stem cells (hiPSCs) is highly promising to produce
off-the-shelf neutrophils for transfusion therapies. However, the anti-microbial potencies of
hiPSCs derived neutrophils (iNEUs) remain less documented. Here, we develop a scalable
approach to generate iNEUs in a chemical defined condition. iNEUs display typical neutrophil
characters in terms of phagocytosis, migration, formation of neutrophil extracellular traps (NET)
etc.. Importantly, INEUs display a strong killing potency against various bacteria such as K.
pneumoniae, Paeruginosa, E.coli, S.aureus etc.. Moreover, transfusions of iNEUs in mice with
neutrophil dysfunction largely enhance their survival in lethal infection of different bacteria.
Together, our data show that hiPSCs derived neutrophils hold strong anti-microbial potencies to

protect severe infections under neutrophil dysfunction conditions.

(X#E=x] T4HiE; PIERAE, MEiarr

69




Ct’_‘;.f}i_l_?-;‘:‘ (__d_)r 'S¢ ” @ @ Lzzos T Al B WE9E S ¥tk "C‘{J %bﬂ
= PEFANE+NEES

£#h cD19 CAR IGITTETFZEE NK dHBEARRYF BRI IELLER

EBE VA, FOMR . B PEERT. EEE T

1. PEMZEERINEDESSERRRE, T/, 510530
2. PEMZBaIFRT, b5, 100101
3. ItRTHRSHEEEFH*E, dtm=, 100101

[#%%] CAR-NK @igfr izl MIEAEEEEE NS, TREaTIEREIEH TEXNNARS. B
B, #E& CAR-NK 4HiEHY CAR M AESR7E CAR-T 4HiEHEEITINEET . &iEF NK i85 T 4iEhY
5=, BIRERMAEIEXT NK 4289 CAR 544, LUREHEIATT R AHRF, HAILLER 7FIF CD19
scFv %% H9-tFh CD19 CAR £5#3, Hr CAR 1 (CD8 TMD-CD3Z SD) , CAR2 (CD8 TMD-FceR Iy SD),
CAR3 (CD8 TMD-OX40 CD-CD3{ SD) , CAR5 (CD28 TMD-FceR Iy SD) #1 CAR6 (CD8 TMD-4-1BB
CD-CD3C-1ITAM SD) #E#iRTX#iiRiE, CAR 4 (CD8 TMD-0OX40 CD-FceRIy SD) #1 CAR7 (CD8
TMD-0X40 CD-CD3(-1 ITAM SD) @AHARHBUEIRITH. FIFEERHESRFZX T CD19 CARE
WERS ISKRIRRY NK @iEF#TIdRE, HmemEmiThixX-tEa NK Bier% 158e. SEmiRERG SN
RRIFAM. 8%, 1B CAR4 HI557 NK 4BiEaYY 158E, HE 6 # CD19 CAR £5#a% NK 48R0 15
P, EARIMERRGIHMET, CART-NK RN ESERIVERFMEIMBENE, TEEEREN
EEELER T, CART-NK 4HfaRIMEHzH. M CARS-NK AR RK. TSEMEEKEEME,
CAR7-NK fHiIRIAFEIBIERRCNRIAIEINGS. EARRTETET, 3ARE CART-NK 4HiE7E&
T SRREERE/NG S ERIE AR SATE CART BOERE F4AE OX40 HRIBEEHIEAZAAY CAR3
BEfE(E NK 4B (BD CAR3-NK 48f8) EANFREEREMFAM. 1 CARS-NK HRBAIARPIFTANERL
REE. AARAFEBFIRRETE CAR-NK HiEr- Rt TEENSE.
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hEsSC SREEAE! cD19 CAR-iNK ZBE3% B AR INSIAT

SKIH Y. HEE Y. BRfE’. KRR EE. EEEY. EEEY

1 PERERYIFAHT, 6=, 100101
2 IR TAESBEEFMRE:, b5, 100101

[#%2] CAR-NK T oEME HLA B2, SaER/N, BEmANGEXRE e AR~ R. A,
SEE CAR-NK A tEREZHEENIRRZRFBIR, S CAR-NK 40 TS ERMARTRELERE.
RZKET. NARRUT —MESRREFFEAZ CD19 CAR-iINK HiERIREE, XFBAE CD19
CAR-INK ZHfEAN AT LAB R A T 4HREF0 NK ZHBRRYAFRE, RBESRD B IELRRE, B, WM
B2M (HLA-I E5FHIFE) k. HLA-EF1CD19 CAR IRIXMARETHHIBE (CD19 CAR-UESC) ,
EALRREREFATEEHES S ERE CD19 CAR-NK 4Rl (CD19 CAR-UINK) , BRI
KO ERER, CD19 CAR-UiNK AHigEFRA NK 4iEa0BIEFINHIMESMR, LUKk NK iEEXa9XE
NS F. BTFERK HLA-I 2£95F, CD19 CAR-UINK fiiEASS [f2F4K CD8+ T N SRR R,
ERf, HLA-E IRAREH—ERE LI HLA-1 5 F TRASERY NK ARKE. £S5 Nalm-6 fyEdaiet
BEFHIERT, CD19 CAR-UINK 4RAEAY IFN-yF0 TNF-asil kT8 F INK g ZE &g, B CD107a
RAEEEAS. aEL, CD19 CAR-UiNK 4iEEEBEARINERLER CD19+ Ity 4hiE, F5RI2kBEE
RIR(C B fiveEdmiE. [EAY, CD19 CAR-UiNK ZHiE7E Nalm-6 fRyEEaiie B Rl HEGanImitEEtE,
e AR E Nalm-6 iEdEHE, AESERKMBRENEEFH. AMRNARBAZ. MEH
CAR-NK 4Bpg=miafr IEEERH TEESE,

[X§=F] B2M HLA-E CD19 CAR-iNK
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Gremlin1-MSCs Pi{E PDA i[RE/OEREE A LI EEIGTERHT
EEAL L BB L I RS TIRF L ok KBRS XURGEE
[EIRkES *

1. PULEFRETEESAATERRFO
2. 2FRIIKREMIEE—ERIEI L=

(FE] BrY: NORALME (< 6 mm) BTREBMETAAIZIINRIEE, SEIilEmEE, #29
HIGRNAE, FARMEISRE Gremlin1 fEIFETHE (Gremlin1-MSCs) FEATMERRER, &
ERTEFENFFARNTNORATMEMERZAMAEEERRNE, ANENIEATNEBTIHRM
FAISCIG KR,

Tk EREEIEE Gremlin1-MSCs, £EHE MSCs tERFEN Gremlin1 FRiX, Transwell #53E A 58
MR MPERZAME (THP-1) %1 Gremlin1-MSCs HiEFR KK, Gl THP-1 AUEEFARKIER. RSB
(PDA) #E/NORRREE (PU) ATMERAREFH TG, FEUIZRESHEFMENRIE. RKRITM
REfk- ATMEEHRA, oBIEHME Gremlin1-MSCs, Ctrl-MSCs fF1L4BMEMNATIIE, BB
Gremlin1-MSCs FiEss A TIMEBA RIS/,

ZR: RNHRATN=FRS (BiE. KB, RRE) SRER Gremlin1-MSCs {REFEFRTHIBIZER
BIFNINRE; RESYEREFIRIEER PCRIESET Gremlinl fIdHRik, RETYERE. CCK8 fSOLER
PCRZE5RZRAH Gremlin1-MSCs =T THP-11E58F0 M MO 22[a) M1 BUEIRARREIRAL , IHHER EF TNF-o
FIL-6 ORI, (BEFHIEEF IL-10 F1 CCL22 H9sRkiA. ZEitMAIaNIE R PDA REgE 7 A TMERIFIX
M, RESOCRBERER PDA REEE THIEA LIMEREAIMLIIFIIEERE D, SR MEST
WERKPFBRNATINIEEESRIFNAESHMMKESE. RAMNSk-ATNESRE, Z6
ZEMERER Gremlin1-MSCs H A TMEMREERR; H3EEHRESR Gremlin1-MSCs AATIE
NEMEEEILREEST Ctrl-MSCs BFITMEFMEE. HE #1 Masson SRR Gremlin1-MSCs #H
BEATNESREDEPMmE SR, KB Gremlin1-MSCs FMiEAEER T & R REIGAE,

Z58: Gremlin1-MSCs MR BEHPH MR RIRIEE, HE/NORATLMENERE, PDARE
Al IGRMAIRTE A TIE FAYRLET, 9 Gremlin1-MSCs RIZ(ERIRMMRIE. AARANARATLENIG
PREC IR TSR0 BRSAISCInfkiE, BRI @M AR,

[XE=] NORALME, Gremlin1, ERETMHE, HEEE, RSB
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5KE8

JERKE

(imZ] AMPA 24K (AMPARs) 1 SHRHERFHATBD REKE IERAMEEE. AMPA ZIRBANIEFT
SARAIEINS ISR B AN FICIH AIEEXRERREA. BIILREAIRKIAERZRBREERN
RIS PR BN F IICIZRIME &, FIREMEATTTUMEREMAR (CUMS) ESNE
TIERIREY, Rl IAIMSARRPRI AMPA ZHROKFFIERIZE( "% (pBLA) ZIERMIBIRE (vCA1) AIE
ZE CUMS ESRIEMHTATEEXEER, FARIAM_E (CBD) B /IIERE AT AUFTEIER.
X—RIAN AMPA Z RS RT BN IR RS 7K T BB i th IR AR B R RS A ORI A I AR T HTROM AR,
FIF SEP-GIUAT BINELS 5xFAD /NEZRASHIR TIICHRCAIR AMPA 324K GIuA1 TPERT AD 15815, 3
11&I SxFAD /NERRIZF IR SRR TR ERAMATEIR GluAT EEKFHIBINRTERAEXR. TOEFEA
PR SRR T E LA TONEERRERE GluAT RASSRA/NMEIRA S F I REEEEX. XEF
HrJ8EH SxFAD /N AHNRERABIFER R AR EEHS e, FAIAVARSIRMERT AD NNEFIiE
FEPRINIRME AMPA ARSI, J9IEfE AD /NGRS FEISHISREABIRAL 7 SCIOEAY, FABEIFithiEME AD
BRIV TER,
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Rui wen, Yiqi Li,

Qiqi Zhang,

Dawei Huo, He Huang

Bone Marrow Transplantation Center of The First Affiliated
HospitalLiangzhu Laboratory,Zhejiang University School of Medicine

Abstract

Fetal globin genes, which are turned off after
birth, can be reactivated in adults to improve
symptoms of sickle cell disease and B-
thalassemia. Here, via a CRISPR-Cas9—guided
loss-of-funcfion screen in human erythroblasts,
we identify transcription factor TX1, known to be
involved in transcription, as a novel g-globin
regulator. Specificity In adult human erythroid cell
cultures, loss of TX1 leads to the reactivation of
fetal hemoglobin genes. This disruption could
provide new avenues for treating hemoglobin
disorders.

Result

To identify novel regulators of HbF expression,
we conducted a genome-wide sgRNA library
screening. The sgRMNA library contains sgRNAs
targeting 12,0000 genes, with 6 sgRNAS
designed for each gene. After staining for HbF,
we sorted the top and bottom 10% of HbF-
expressing cells and evaluated the representation
of each sgRNA through deep sequencing. As
anticipated, sgRNAs targeting the known y-globin
repressors ZBTE7A and HRI were significantly
enriched in the HbF-high population, confirming
the effectiveness of our screening process.
Notably, all 6 sgRNAs in the library targeting TX1,
were enriched in the HbF-high cells suggesting
that TX1 may function as a direct or indirect
repressor of y-globin expression. (Figure 1)

TETETA S gANA
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Figure 1. CRISPR screen identifies TX1 as a novel g-globin
regulator

To validate the screening results, two
independent sgRNAS targeting TX1 wene
stably introduced into HUDEP-2-Cas9
cells along with a positive control sgRMNA
(targeting ZBTETA) and non targeting
negafive control sgRNA. Depletion of
TX1strongly increased the fractionof HbF-
expressing cells, as determined by flow
cytometry using anti-HbF antibodies
(Figures 2).

Conclusion:

Taken together, these results suggest TX1
as a potential therapeutic target for
hemoglobinopathies.
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Trace amine-associated receptor 1 regulates neurocircuitry via NMDAR in

a glutamatergic cortical organoid

Gaoying Sun®?3, Xinyue Wang'?, Chuanyue Wang'?, Baoyang Hu>*>"

1 State Key Laboratory of Stem Cell and Reproductive Biology, Institute of Zoology, Chinese
Academy of Sciences, Beijing, China
2 University of Chinese Academy of Sciences, Beijing, China
3 Department of Otolaryngology-Head and Neck Surgery, Shandong Provincial ENT Hospital,
Cheeloo College of Medicine, Shandong University, Jinan, China
4 Institute for Stem Cell and Regeneration, Chinese Academy of Sciences, Beijing, China
5 Beijing Institute for Stem Cell and Regenerative Medicine, Beijing, China

[#Z ] Trace amine-associated receptor 1 (TAART1), an important G protein-coupled receptor
expressed in the mammalian brain, recognizes a range of biogenic amines to modulate
dopaminergic and glutamatergic neurotransmission in adult brains. Recently, the selective
activation of TAAR1 has shown promising therapeutic potentials for drug addiction and
neurological disorders in adult animal models. While its poly-pharmacological actions made it
challenging to understand the role of TAAR1 in human brain development. Here, we developed a
glutamatergic neuron-enriched cortical organoid model (gCO) using human pluripotent stem
cells and explored the function of TAAR1 in neurogenesis in vitro. Briefly, mature gCOs
(differentiation day 60-150) were identified with enriched expression of glutamatergic neuronal
markers, vGLUT1, MAP2, TUJ1, and SYP, as well as neurotrophic glial cell marker S1008.
Glutamate-responsive calcium traces and electrophysiological spikes further confirmed the
mature glutamatergic neuron function in gCOs. Furthermore, a low level of TAAR1 was detected in
mature gCOs. Compared with the vehicle control group, short-term TAAR1 activation potentiated
the mutual connection between neighbor neurons in the high frequency detection pattern of
calcium imaging, and vice versa. Long-term activation and inhibition TAAR1 brought the complete
inhibition of neural connection across the whole spheroid and TAAR1 inhibition (more than 60
days) even lead to a cracked appearance, compared to the gradually refined electrophysiological
performances and intact appearance of control organoids. The hypofunction of
N-methyl-D-aspartate receptor (NMDAR), closely correlated with glutamate function, in two
long-term TAART-dysregulated groups might be the leading cause for the neural deficits
supported by transcriptomic sequencing analysis. Our study indicates that TAAR1 plays a crucial
role in the glutamate neural circuitry during cortical development. These findings remind that the
TAAR1-targeted therapeutics should be developed under the consideration of the negative
influences on neural function in the paradigm of brain development.

[X%# =] Trace amine-associated receptor 1; glutamatergic neuron; cortical organoids; calcium
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BF4HFIRRIREM LA BT AT R E RS

EEE L BERE. KR WRIBL XL BRES?

1.BFE
2. LLFEE) LEERILFAER R EREBESZ L

[{#E] AFfEEFET4E(human umbilical cord mesenchymal stem cells, hUC-MSCs)iafy 2i8id
. RERETLURMARINEREV)EFLT, RELIEEIANRE., AMBTHERSRER. S
MHEFRE, SEHARERE, HIFIEMRIETE, EREREIES, BT hUC-MSCs fEIRIMES
BEZ=E, FILMIREKERERR hUC-MSCs (AR TN ARIEF APk —. INARRE
NI IRRIZRIAET | (ERRERR D BZBS AR B ARRTAR. < FERESIRE (5% O2RIEFRFE T,
FHEAEHLER C (VORI N -ZEHBRER(NACOLEE hUC-MSCs, 1F#FRZESE+HR (P10) EEEHIEEE.
IRAISRICRALZREE (Q-FISH) | B-HIMEEE R MEERENF (RNA-seq) FoiAteNME=ER
EXIEIR, LINERERAIRER P7 AARENRERTS, MERESKMHT VCF NAC LIERT P10 4
IR AN P3 UARRMRIF—E, F4ES TIRAKE. RNA-seq FERBER VC I NAC AMEFAT EED
FIEREEXRIEM. GO 1 KEGG BIREEEETMERE. EAREWSK. DNA SH, REAKKXIE
FMIEEREEEER, MEFEIREEE CDKNTA (P21) . CDKN2A (P16) . IL-1a. IL-6, TP53 %1 TGFB1
SHEAIRERIATRE, MRE11, ZFP36L1. FOXM1 1 RB1 HELEBAFRA LT+, B VCHI NAC LIK
REALIEATSEI hUC-MSCs TERIMKHEBRRERIIESR, 79 hUC-MSCs RIIIGPRMN FRIR At EERFNIFICIKIE,

(=] ABREzRTaR, Wk, =&
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1 ABKFAFSRBIEEE, [ HRELIHEIXERMN 225, 529020

[#ZE ] Stem cells provide great potential for replenishment of the neuronal population lost.
However, the difficulty in obtaining sufficient number and poor survival of terminal motor
neurons limit its application in stem cell therapy. To address these issues, we have previously
constructed a pluripotent stem cell line has normal proliferation ability, and can differentiate into
motor neurons both in vitro and in vivo. However, poor survival is in non-immunodeficient motor

neuron disease models, making it difficult to exert therapeutic effects.

Acetylated konjac glucomannan (acGM) has anti-inflammatory property. The acGM electrospun
membrane provides adhesion and scaffold functions. The sustained-release function of the acGM
electrospun membrane will also facilitate drug delivery to the central nervous system, bypassing

the blood-brain barrier.

Therefore, we aim to create a multi-functional composite material with anti-inflammatory,
adhesive scaffold, and drug sustained-release properties. We will seed genetically modified stem
cells onto the electrospun membrane. Under the action of doxycycline, these cells will be directed
to differentiate into motor neurons, and under the action of cyclosporine, immune rejection will

be inhibited.

[(Rig=] TR, S5IEWAHRE. Welh, 200
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Therapeutic In Vivo Gene Editing Achieved by a Hypercompact
CRISPR-Cas12f1 System Delivered with All-in-One Adeno-Associated

Virus

Tongtong Cui® % #, Bingyu Cai’ %> # Yao Tian %3, Xin Liu¥ %3, Chen Liang® >3, Qinggin
Gao' %3, Bojin Li* %3, Yali Ding" %3, Rongqi Li¥' %3, Qi Zhou> %34, Wei Li¥* %347, Fei

Teng®”

1 State Key Laboratory of Stem Cell and Regenerative Biology, Institute of Zoology, Chinese
Academy of Sciences, Beijing 100101, China
2 Institute for Stem Cell and Regeneration, Chinese Academy of Sciences, Beijing 100101, China
3 University of Chinese Academy of Sciences, Beijing 101408, China
4 Beijing Institute for Stem Cell and Regenerative Medicine, Beijing 100101, China

[#%% ] CRISPR-based gene therapies are making remarkable strides toward the clinic. But the large
size of most widely-used Cas endonucleases including Cas9 and Cas12a restricts their efficient
delivery by the adeno-associated virus (AAV) for in vivo gene editing. Being exceptionally small,
the recently engineered type V-F CRISPR-Cas12f1 systems can overcome the cargo packaging
bottleneck and present as strong candidates for therapeutic applications. In this study, the
pairwise editing efficiencies of different engineered Cas12f1/sgRNA scaffold combinations are
systemically screened and optimized, and the CasMINI v3.1/ge4.1 system is identified being able
to significantly boost the gene editing activity. Moreover, packaged into single AAV vectors and
delivered via subretinal injection, CasMINI v3.1/ge4.1 achieves remarkably high in vivo editing
efficiencies, over 70% in transduced retinal cells. Further, the efficacy of this Cas12f1 system-based
gene therapy to treat retinitis pigmentosa in RhoP23H mice is demonstrated by therapeutic
benefits achieved including rescued visual function and structural preservation. And minimal
bystander editing activity is detected. This work advances and expands the therapeutic potential

of the miniature Cas12f1 system to support efficient and accurate in vivo gene therapy.

[X5#=] CRISPR-Cas12f1, AAV delivery, gene editing, gene therapy, retinitis pigmentosa
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IGF1R signaling influences the generation of reparative macrophages

Jingjie Zhai*, Liangyu Lin#, Muhan Xu®, Yufang Shi, Ying Wang

Shanghai Institute of Nutrition and Health, Chinese Academy of Sciences

[ 5§ & ] Macrophages are essential for restoring tissue homeostasis and promoting tissue
regeneration following infection and tissue injury. However, the molecular mechanisms regulating
reparative macrophage formation remain unclear. Utilization of an acute liver injury model, we
found that reparative macrophages rely on oxidative phosphorylation (OXPHOS). Blockade of the
mitochondrial respiratory chain in macrophages significantly inhibited the generation of
reparative macrophages and retarded liver repair. Macrophages acquired OXPHOS by
phagocytizing dead cells at the site of liver injury. Such a process can be regulated by insulin-like
growth factor-1 receptor (IGF1R) signaling. At the stage of tissue repair post liver injury, an
enhancement of insulin like growth factor1 (IGF1) in liver can be observed that enhanced the
phagocytosis of macrophages through the IGF1R-PI3K/AKT signaling pathway. Knockdown of
IGF1R in macrophages suppressed phagocytosis, impeded the metabolic reprogramming of
OXPHOS, and suppressed the liver repair. Taken together, targeting IGF1R can metabolically

reprogram reparative macrophages and promote tissue repair.

[X5##=] macrophages, IGF1, phagocytosis, mitochondrial metabolism
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Anti-PD-1 {877 IREIMERE T HERERERREBHR

Mreig*. mER. ERE

fEFEFEEAFE MR ERREFARA BEXH

[(BE] fiRER: THETERMAKER. RREERNACRIHRIFISTSER, BoBEE
N@AL anti-PD-1 8 anti-PD-L1 AT, MYESEIERUET. ARFZA, MERE T AR BEIEERTN
PRafTRS, FTREERTEESTMLE, LY T AIRAUFEISINSHHERE T MgrIR(0eED. (B2, BriE
BoRBELEEIBN RREERTUNTE. H—SRITIMERE T ARBN RRIEERTUNETRID F
MEheEER.

FrSE: 1IN anti-PD1 FAAT MM T IR EERANIN, R T ERNR SRS
TS T,

HRAGE: AAREETET/NEMHEBEMIER E.G7-OVA I TRIEREIIEERY, 7£ B6 /NG Tk 1
x 1075 N E.G7-OVA i, 8 RigEE##kiEsT 1 x 1076 CD8+ CD62L+ CD44- 9y OT1 4AiE, RIEHG/)
BOWE, —ENEERIERES 75 ug anti-PD1 fiilk, B—H/IRERERETISEMIIE 196G, §3
FEGF—R, ELTE 5k, 8BS, OEMESETHEE, FreOTAREEESEXEA, R
BLMRBTHERRRARESITEE, iR anti-PD1 AT BINERERRA.

ARER: FIXJRRAMELL, anti-PD-1 HiiCIRERNERIPEARTRE N, BT IRIERMER OT1 T 41
fB7E CD8+ TS ERS, MEEZ, RENMERENFEIEEXER PD-1 AILLAFIF] MFI tBEE{E.

MEEARANFRIESEERKE, X AREMLL anti-PD-1 HFTRMRER/NE MBS 4RI CD8 +
OT1 T4, LARARIERSR 3921, NERANSE 242 1. HY, 7 anti-PD-1 HiixitiBEH HiF
FIANEBE R BINEMBAIN A F Granzyme A ] Granzyme B, {&i T BN IHEEAVEE R EF
TBX21, LARISAMIEIEIRSRIER MKI67, M MARKNEBHENSHBATAIER Caspase-3 LA
R RiERE TCR (555 SIBIRAY E3 2 RIERES CBLB, RIS : AMRMINIEET anti-PD-1 AT
FPfEEtEEY, anti-PD-1 e Al LABEDHIEAIRAR, (EHMERIE T AEagE, IHERET,

IERER PR, FRNKEMERE TARNFEBERS. EFEREARBNH S XEDTEERIH

(X#=] Anti-PD-1 fiffiafy; MERE T MR, EAKRE
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IR 2 RIFEECIREET NuDT21 E4EHF Naive T HERTSZSHAITH
BEiA 7T
WwER* XM BRE FREIB

fEFEFEEAFE MR ERRREFARA BEXH

[(fEE] ARER: 455 Naive T HIRSS, MENMRERAKIFESREXREE, MFEMSRIRER
£ (Alternative polyadenylation, APA) {EA—FiERISEMRIBENSI, HEESS Naive T i8R
SHERFE SR RNAEEER NUDT21 2 APA ROROIEIE T, BETEIRBIFH LSS pre-mRNA £ 3" UTR
XA UGUA B, HMESEEMESEY, FHERE mRNA fEminiimINE, FEERKAY 3 UTR, LA
NUDT21 AYINR, 5% APA fE4EEs Naive T 4IRS HRITNRE, SARMFHIRESTIEREEEEER
X,

HEER: 55 APA 2525 Naive T MISHORSAHMHEE, 9T NUDT21 ZE4: Naive T AIBTSRS-RAIT

ab
BB.

HSUSE: 195 Nudt21fl/fixCDAcre SUMBIING, I IL-7/IL-TR (SSBREEFRE, 117 hoME
Ly Naive T IBAOESERES, Ragl-/~NEARMESFELER CDA Naive T ARIEHUISR1L7BAS

PAFLER : Nudt21 KRR NERIMER T MEE R BRZRN; IAEFTMELSH CD4 F1 CD8 T 4HfEAItL
BIFIELEIYFE; CD4 F0CD8 T 4+ Naive LUBIBEE. Effector LEBIFHS; CD4 #1 CD8 Naive T 488
(9 CD127 1 Bcl2 B9 MFI J9B(K; IL-7 {&%ME5 CD4 #1 CD8 Naive T #AifZ 24h f5 Annexin V EMEAIEL
BISER; CTV #RicHI WT #1 cKO CD4 Naive T 488 1:1 EF#BKEST Rag1-/-/\ 7 X5, cKO CD4 Naive
T 4HRERIELHEIFEE, CTV low MILLHIEEE(R, ARG : AARAKI APA S5 Naive T HERIRSSHERT,
NUDT21 7E4:5 Naive T a5 F P EEEE(ERA. NUDT21 SRS 5 Naive T fHEIaA LT,
IL-7/IL-7TR{E5@BEES34R, JMNE Naive T B IR/, BSIGEEEN T, ETFAHARNER, BEER

RIENESEMTFAIMFNREATIER, FARERERR. RRREE. NEREUREERER
R AT

[X#2=] Naive T MpEISRS; EFMSRIRERL, NUDT21
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Adaptation Dynamics and Maternal-Fetal Interactions Recapitulating

Human Embryo Implantation via a 3D Co-culture Modeling

_n_
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g%

[# %] Human embryo implantation is a highly dynamic and transient process orchestrated by
sophisticated interplays between embryo and endometrium. Studying this crucial phase in-vitro
has been limited by technical and ethical challenges. Here, we develop a 3D co-culture model by
implanting blastoids into endometrial assembloids, which effectively simulates human in-vivo
implantation and enables detailed exploration of maternal-fetal dynamics. Our system unveils
implantation-triggered subpopulations, such as pioneering trophoblasts from blastoid derivatives
that acquire endometrial characteristics, and highly specialized ciliated epithelia within the
endometrium that shed epithelial properties. The emergence of these subpopulations
demonstrates active adaptations, responding coordinately to successful embryo implantation
from both fetal and maternal perspectives. Additionally, our system highlights the critical roles of
diverse heterologous cell-cell contacts, extracellular matrix interactions and secreted signaling in
mediating embryo adhesion and invasion. Overall, our study offers fresh insights into the

mechanisms of embryo development and provides potential targets for reproductive research.
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A single morphogen signaling center-guided human gastrula model

Bin Wang,»>3*# Hanwen Yu,»?3# Junhua Chen,*?3# Wenjin Ye,*?3# Ruiyang Li,»>3#

1,2,3,* 1,2,3,*

Jichang Wang,“%3" Andy Peng Xiang, and Weigiang Li

1 Center for Stem Cell Biology and Tissue Engineering, Key Laboratory for Stem Cells and Tissue
Engineering, Ministry of Education, Sun Yat-sen University, Guangzhou, Guangdong 510080,
China
2 National-Local Joint Engineering Research Center for Stem Cells and Regenerative Medicine,
Zhongshan School of Medicine, Sun Yat-sen University, Guangzhou, Guangdong 510080, China
3 Department of Histology and Embryology, Zhongshan School of Medicine, Sun Yat-sen
University, Guangzhou, Guangdong 510080, China

[#Z] The crucial signaling hub at the posterior end of the gastrula plays a pivotal role in shaping
vertebrate body patterns, yet its involvement in human embryogenesis remains uncharted due to
ethical restrictions. Here, we successfully derived an artificial morphogen signaling center from
human embryonic stem cells by combined WNT and Nodal signaling. Upon assembly with
aggregates of human embryonic stem cells, this signaling hub functions as an organizer,
orchestrating the anterior-posterior symmetry breaking and elongation of the system.
Furthermore, it governs posterior development, including multilineage differentiation such as
endoderm, mesoderm, ectoderm, neural and neuromesodermal progenitors, as well as
specialization of posterior tissue and organ, such as a hindgut-like structure organized
arrangement of endodermal cells, and an allantois-like luminal structure specification. Single-cell
transcriptomic analyses show that this system faithfully recapitulates the human gastrulating
embryo at the Carnegie stage 7-8, highlighting the crucial role of the posterior signaling center in
guiding early gastrulation. Additionally, by disrupting FOXH1 in signaling hub, we replicate the
embryonic malformation associated with Foxh1 deficiency in mice, including aberrant gross
morphology and disordered endoderm cells sorting. In summary, this modular and manipulable
system provides valuable insights into the complex and coordinated processes orchestrated by
the posterior signaling hub and holds promise for investigating the regulatory roles of other

signaling centers in embryonic development.

[<##=] Organizer, Human gastrula model, Embryonic stem cells, FOXH1,
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iPSC 3Ei[F#n EGFRvIII BRSINREZFEIR MR RS AT RIS

W=, IR ™SR

fEEENFE—MEERRER, BRX

[(BE] MesERERLAMERRHIMRIERIHE CAR-M Mgy RIVERRZ A #HBE. FIA
Mo/MoRIMMEIFERRIERT, & iPSC &R CAR-M BEHI&E 73 A F @ is s i S e D HI R R Y
CAR-M Sigiafriesl, B ASFMBREaTHTREE. JMNE Mol 1BREDSSHE R R BT 2R
CAR-M RIFRRISARER. AHFAIA IPSCIX— 1EE. RiBZTERSZ oW EERNT IR Eof
THIE, FASMES PSCER MO LRIXERA, Wi CAR-M BHHERR, HRFEERT GBM
AT RIRTRES.

AEAFHEEE B2M BbrE HLA-E EREAR "BAE" iPSC Rk, ARIMEREMN S, R TIREEAN
SHBEEFSRHEMNS AR, WET 3 HRSERIX CD19-CAR #Y CAR-iPSC 4Higtk, RET iPSC 3k
B CAR-M HIBER (1 4N iPSC 974 3000-6000 N M) , 12F MO HUERZE 90%LA L, 4855+
BEHE 21 X, BEFCIIURIESRIERERAYS CAR-M BTREEFTRREE, 12 CAR-M
ARPREARIRIAIMNEIE AR AN CAR-M Bl Rz RiE/ RIS, 3RBE iPSC-CAR-M BETEMRIMIAARBRIR
{5 B W ERfEEANSCIR AR 2mRE.

FEIRT, Pk EHIEM GBM YihEs B R S8 EGFRVII, #E5E — CAR-M &3, #HIFTHH
EGFRvIII #9 CAR #ifK, 1058 T EBRESESLEMESSREX FeyRI &8 FcyRIA/C §E, iLiFiEEEins
A9 CAR ##8), 7 THP-1 {ApIERIIGIFE — {1 CAR-M B3R TH/ER, TES CAR-M KMEL.

[X$2=] IPSC; CAR-M: EGFRVIII; K[EEE

85



e ZZa T AN W5 L e FOEPAG A

PEFHRE+TNESFS

Therapeutic Potential of Umbilical Cord Mesenchymal Stem Cells
(UCMSCs) and Super Activated Platelet Lysate (sPL) in Enhancing

Endometrial Regeneration in Rats with Thin Endometrium

Ling-Qi Meng, Yi Zhang

National and Local Joint Stem Cell Research and Engineering Center for Aging Diseases, Tian Qing
Stem Cell Co., Ltd., 150028 Harbin, Heilongjiang Province, China

[#Z] Current investigations underscore the widespread utilization of MSCs in preclinical and
clinical settings, encompassing distinct types such as bone marrow mesenchymal stem cells,
adipose mesenchymal stem cells, and umbilical cord blood mesenchymal stem cells. UCMSCs
have demonstrated efficacy in promoting tissue regeneration and repairing damaged
endometrium in various preclinical applications to address thin endometrium-related therapeutic
challenges. sPL can enhance hormone secretion, directly activate MSCs and expedite tissue
regeneration. Consequently, stem cell and cytokines combination therapy as promising modalities
for addressing thin endometrium and, thereby, augmenting the likelihood of successful
pregnancies. We performed comprehensive histological, biological, and functional analyses to
explore the potential of sPL or UCMSCs administration in reinstating endometrial functionality
and enhancing pregnancy outcomes. This study aimed to establish a rat model of thin
endometrium and investigate the effects of super-activated platelet lysate (sPL) and umbilical
cord mesenchymal stem cells (UCMSCs) on the thin endometrium in rats. sPL is collected from the
platelet through ultra-low temperature freeze-thawing and activated by adding 10% CaCl2.
UCMSCs and sPL mixture was accomplished through a three-way stopcock device, connecting a
syringe with sPL or UCMSCs on one side and another syringe with extracellular matrix (ECM) on
the opposite side. Thin endometrium models were induced by infusing absolute ethyl alcohol into
the uteri of female Sprague-Dawley (SD) rats. Rats were randomly assigned to several groups
(Normal, Model, ECM + UCMSCs, ECM + sPL and UCMSCs) and treated for 21 days.
Histopathological structures and endometrial thickness were observed using hematoxylin-eosin

(HE) staining. ELISA was used to detect PDGF-BB, TGF-B1, E2 and FSH expression levels in serum.
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Furthermore, Western blot and immunohistochemical staining were used to assess the expression
levels of cyclin D1, CD34, pan-keratin, cytokeratin 18, and vimentin in uterine tissue. HE staining
revealed improvements in endometrial thickness, gland number, and blood vessels following
treatment with UCMSCs and sPL + UCMSCs in the thin endometrium rat model at 21 days.
Immunohistochemical staining indicated decreased cyclin D1, CD34, Pan-keratin, cytokeratin 18,
and vimentin expression levels in the model group, which were significantly increased by sPL
perfusion or UCMSCs transplantation. Based on Western blot analysis, the experimental group
showed significantly higher cytokeratin and vimentin expression than the normal group.
Compared with the model group, ELISA results demonstrated that the levels of the PDGF-BB,
TGF-B1, E2 and FSH serum in treatment groups returned to normal levels. Compared with the
model group, the thickness of the endometrium and the number of glands in sPL or UCMSC
treatment groups were significantly higher, and the interstitial blood vessels were denser. UCMSCs
and sPL offers significant benefits for thin endometrium treatments. Despite ongoing challenges
and difficulties, UCMSCs and sPL shows significant promise for future clinical trials and could
provide an alternative to PRP-based treatments. Furthermore, these promising results may
contribute to the development of innovative therapeutic strategies for conditions associated with
endometrial dysfunction. The combination of sPL and UCMSCs emerges as a potential candidate
for clinical interventions aimed at enhancing endometrial regeneration and improving
reproductive outcomes. UCMSCs combined with sPL therapy may be a promising approach for
treating thin endometrium. However, the future application of this technology should be followed

by a more comprehensive investigation.

[<#=] Thin endometrium; Umbilical cord mesenchymal stem cells (UCMSCs); Super activated

platelet lysate (sPL); Endometrium regeneration
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[(BE] FETHRNSESEERE (CRC) NRERRETEX, Hb Lors (FARETHENEER
T, ATARNER. mEREEFTETARNEREENRE. EHMERRSEAFEEEEFA.
MmEESHETHERXRIRNAR, BEAMERXERRY AT TR R EFRIRERITT A,

AXFERRBIToBNTER SHA113 (LRS) XBETHIE LGRS (BT HMEREEMEHE. &
F3 AOM/DSS #ag/Ne§, CRC #5853 LRS ##{7H M, BRENFERER LRS FgeR 22 ~E LGRS
RIX, REHAHNERES LRS FHA LGRS NFRILKFERZ[MTHRELAE, FIF Western blot HARMGN Y
SHEEE. BrMEREXNXBESBIRER. SRAI, HEHR-catenin FIZAREPE, TiF
$EEEYN c-Myc 1 Cyclin D1 22& ERAREIGH, BARERIX LGRS SEEMEAREMEIREA
W, R LRS H{TFFR, WERMBRIERKMERIER. SRS LRS TRRANMBERKEEER, Eokt
&b,

£R ERA, ASLWFSE T @A R SHAT13 BB ETmETARREY Lors EEEmETRIRIK, 1S
i@ Wnt/B-catenin (5SBI, XYARMANEEHERIZEFLATRAL THR%aT 5.
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EBEFY, R, KT
EHAS S ERR S SR AN SR ERTN =
AEBREERERIt TS Tt
(2] CDAT BIEBER'S NK MIRREASEAEIPHIZR SIRPoNTHIHIERMIBIBRALD. RiseMmpN
FURIBEUSIE(, GHTS TMIEL) . & NK AIRIge.

B R RATEEARERNARS AT EMBES e REH THRSYKER. Hb, EfRAE
KRRARRH RESHELE. RERERKABRFME, AMZENRAARNSRAFRRNEST
HWARER. ARFRBEREL CDA7 BFREEAESHESHERNERHARNRERE, £
HELHFRENHLENBEEAREE. AT CDA7 FSMNSHARIRM, TRIAEFAEL CDA7 X4
BRI MR TR SRS HIRRNL.

7ERR CDA7 ERBEMIRAIREINREREREEmINGE, FARMIRT CD47 WREESESFY, RE
He5MHRekNAEmIEXRSEERISMEIREELS (GP) ERESHARALEEB IR
ENHBWRIENRE, NAREARINKEBETRTESIR. ERMMRERESL]. B, THERIES
¥, MEERCNISTIOEHIIE TIZREARERR T LR CDA7 N SNIRBENRG R MEHRESR
EIRE, REETHRIPBEVRZHRRARN SR EFRSFEREEERIFKTESEER CDAT 8,
IR @IS IE M T/{H AR A SCIO IR 7 S RIAA I TRIhaE (1], R, ZREMESNATMRMN
RRERENEERBR~REEIE. ZRENMERMBERNEEENY SRS ENNABEE
BT RSB EME SR RIFETIRE.

0

[X#=] CD47; SIRPo; RBRRMETMM, REHR SAPBE
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A second-generation M1-polarized CAR macrophage with antitumor

efficacy

Anhua Leit%3*%13, Hua Yu}'%13 Shan Lu®, Hengxing Lu?, Xizhong Ding¥?, Tianyu Tan'?,
Hailing Zhang!?, Mengmeng Zhu?, Lin Tian'3, Xudong Wang!?, Siyu Su®, Dixuan Xue?,
Shaolong Zhang? , Wei Zhao’, Yuge Chen®°, Wanrun Xie®, Li Zhang?3, Yuging Zhu?,
Jing Zhao'?, Wenhong Jiang? , George Church *°, Francis Ka-Ming Chan?, Zhihua Gao®®

& Jin Zhang ¥2311

1 Center for Stem Cell and Regenerative Medicine, Department of Basic Medical Sciences, and
Bone Marrow Transplantation Center of the First Affiliated Hospital, Zhejiang University School of
Medicine, Hangzhou, China. 2 Liangzhu Laboratory, Zhejiang University, Hangzhou, China. 3
Institute of Hematology, Zhejiang University, Hangzhou, China. 4 CellOrigin Inc, Hangzhou, China.
5 Department of Surgical Oncology, Second Affiliated Hospital, Zhejiang University School of
Medicine, Zhejiang University, Hangzhou, China. 6 Quanzhou First Hospital Affiliated to Fujian
Medical University, Quanzhou, China. 7 Eye Center of the Second Affiliated Hospital, Zhejiang
University School of Medicine, Zhejiang Provincial Key Lab of Ophthalmology, Hangzhou, China. 8
MOE Frontier Science Center for Brain Science and Brain-machine Integration, State Key
Laboratory of Brain-machine Intelligence, Zhejiang University, Hangzhou, China. 9 NHC and
CAMS Key Laboratory of Medical Neurobiology, Zhejiang University, Hangzhou, China.
10Department of Genetics and Wyss Institute for Biologically Inspired Engineering, Harvard
Medical School, Boston, MA, USA. 11Center of Gene and Cell Therapy and Genome Medicine of
Zhejiang Province, Hangzhou, China. 12Present address: School of Basic Medical Sciences,
Nanchang University, Nanchang, China. 13These authors contributed equally: Anhua Lei, Hua Yu.

[#Z ] Chimeric antigen receptor (CAR) T cell therapies have successfully treated hematological malignancies.
Macrophages have also gained attention as an immunotherapy owing to theirimmunomodulatory capacity and ability to
infltrate solid tumors and phagocytize tumor cells. The frst-generation CD3¢-based CAR-macrophages could phagocytose
tumor cells in an antigen-dependent manner. Here we engineered induced pluripotent stem cell-derived macrophages
(IMAGs) with toll-like receptor 4 intracellular toll/IL-1R (TIR) domain-containing CARs resulting in a markedly enhanced
antitumor efect over frst-generation CAR-macrophages. Moreover, the design of a tandem CD3(-TIR dual signaling CAR
endows iIMACs with both target engulfment capacity and antigen-dependent M1 polarization and M2 resistance in a
nuclear factor kappa B (NF-kB)-dependent manner, as well as the capacity to modulate the tumor microenvironment. We
also outline a mechanism of tumor cell elimination by CAR-induced eferocytosis against tumor cell apoptotic bodies. Taken
together, we provide a second-generation CAR-IMAC with an ability for orthogonal phagocytosis and polarization and
superior antitumor functions in treating solid tumors relative to frst-generation CAR-macrophages.
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All-RNA-mediated targeted gene integration in mammalian cells with

rationally engineered R2 retrotransposons

Yangcan Chen®?%8, Shengqiu Luo¥?3%, Yanping Hu>%® Bangwei Mao?3%®, Xinge
Wang'23®, Zongbao Lu'?*®, Qingtong Shan®, Jin Zhang"?3, Sigi Wang'?*, Guihai
Fengl?#4, Chenxin Wang'%4, Chen Liang'*3, Na Tang'?*, Rui Niu»?3, Jiagiang Wang>,

Jiabao Han'?3, Ning Yang'?3, Haoyi Wang'%34, Qi Zhou'?3#, Weij Lit%34

1 Key Laboratory of Organ Regeneration and Reconstruction, State Key Laboratory of Stem Cell
and Reproductive Biology, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101,
China
2 Institute for Stem Cell and Regeneration, Chinese Academy of Sciences, Beijing 100101, China
3 University of Chinese Academy of Sciences, Beijing 100049, China
4 Bejing Institute for Stem Cell and Regenerative Medicine, Beijing 100101, China
5 Northeast Agricultural University, Harbin 150030, China
6 These authors contributed equally

[#Z ] All-RNA-mediated targeted gene integration methods, rendering reduced immunogenicity,
effective deliverability with non-viral vehicles, and a low risk of random mutagenesis, are urgently
needed for next-generation gene addition technologies. Naturally occurring R2 retrotransposons
hold promise in this context due to their site-specific integration profile. Here, we systematically
analyzed the biodiversity of R2 elements and screened several R2 orthologs capable of full-length
gene insertion in mammalian cells. Robust R2 system gene integration efficiency was attained
using combined donor RNA and protein engineering. Importantly, the all-RNA-delivered
engineered R2 system showed effective integration activity, with efficiency over 60% in mouse
embryos. Unbiased high-throughput sequencing demonstrated that the engineered R2 system
exhibited high on-target integration specificity (99%). In conclusion, our study provides
engineered R2 tools for applications based on hit-and-run targeted DNA integration and insights

for further optimization of retrotransposon systems.

[X5#=] Gene editing, gene integration, retrotransposon, R2 element, engineering
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VAMPS is an intrinsic defense factor for embryonic stem cells against

SARS-CoV-2 infection

Huijun Dong (E22#). Hui Zhuang (FE#%F). Kuanhui Xiang (RIZEHE)*

Department of Microbiology and Infectious Disease Center, School of Basic Medical Sciences,

Peking University Health Science Center, Beijing 100191, China

[# %] As the key resources for growth and regeneration, stem cells are essential for tissue
maintenance and repair. Without any immune system protection, except for the protection from
maternal origin, the embryo at the early development stages are often at risk of viral infection,
potentially leading to pregnancy loss or vertical transmission during pregnancy. The embryonic
stem cells (ESCs) must evolve their own protection mechanisms against viral infection. However,
the extent to which ESCs combat SARS-CoV-2 infection, as well as other viruses, has not been fully
investigated. Characterizing their activity will shed light on how cell-autonomous antiviral defense
to protect ESCs from pathogens and provide the basis for the design and development of
broad-spectrum antiviral treatments. Here we identified vesicle-associated membrane protein 5
(VAMP5) as a potent cell-autonomous defense factor against SARS-CoV-2 infection, with high
expression levels observed in ESCs and mesoderm. VAMP5 not only shows functional
conservation in restricting the replication of SARS-CoV-2 and its variants, as well as other highly
pathogenic coronaviruses, but also exhibits effectiveness against the replication of other virus
families. This contrasts the concept that resistance escape barriers are higher when relying on host
restrictive factors compared to targeting neutralizing antibodies and the virus directly. This will
enable us to understand different mechanisms of stem cells resistance to viral infection and also
aid in developing entirely new theory to treat viral infection. Remarkably, VAMP5 plays a crucial
role in maintaining the stemness of ESCs and is essential for their differentiation. Mechanistic
studies revealed that VAMPS5 locates to the double membrane vesicles (DMVs) and restricts viral
replication relying on its vesicle side of C-terminal domain to interact with viral non-structural
protein 8 (NSP8), thereby inhibiting the synthesis of negative strand RNA. These findings suggest
that VAMP5 in ESCs disrupts the protected environment of DMVs required for viral genome
replication and interacts with RNA replication complexes to defense against viral infection. In
addition, this discovery positions VAMP5 as a potential target for designing broad spectrum

antiviral treatment capable of inhibiting a broad range of viral infection.
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Rapamycin Delays Ovarian Aging and Promoting Stem Cell Function in

Somatic Organs
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[#5Z] Ovarian function deterioration with age occurs faster in women and this is proposed to link
to accelerated somatic aging in other organs, shown as age-associated chronic diseases such as
evidently endocrine dysfunction, osteoporosis, breast or ovarian tumor and cardiovascular
diseases. Stem cell (SCs) are essential for tissue homeostasis and regeneration, and SCs depletion
leads to somatic organ aging. Due to lack of germline stem cells, the ovaries age faster than do
most somatic organs that contain SCs. Rapamycin as a mTOR inhibitor was originally utilized as
immune-suppressor and subsequently found to protect against aging in multiple species. It
remains elusive whether short-term treatment with rapamycin can immediately alleviate ovarian
senescence and influence somatic stem cell functions. We conducted short-term rapamycin
treatment by one month on reproductively aging (10-month-old C57/BL) mice. The results
showed that rapamycin inhibits mTOR and ribosomal translation, delays fibrosis in multiple
organs, and reduces the expression of senescence markers and SASP. Notably, rapamycin
mitigates meiosis defects in oocytes and cumulus cell senescence, thus improving ovarian
function and oocyte quality in aged mice. Meanwhile, our findings demonstrate that rapamycin
treatment decrease the expression of senescence markers in stem cells. Rapamycin improves the
number and function of somatic stem cells in multiple organs including lungs, muscles, and
intestines during treatment. Collectively, short-term treatment with rapamycin both delays the
aging of the reproductive system and somatic organs in mammals, highlighting its potential as an
anti-aging strategy to rejuvenate stem cell function. Thus, it provides valuable resources and
foundation for further evaluation the anti-aging ability of rapamycin in reproductive and tissue

stem cells.

[<##=] Rapamycin; Ribosomal translation; Ovarian function; Somatic stem cells; Aging
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[# %] Background Research on human pluripotent stem cells (hPSCs) has shown tremendous
progress in cell-based regenerative medicine. Corneal endothelial dysfunction is associated with
the loss and degeneration of corneal endothelial cells (CECs), rendering cell replacement a
promising therapeutic strategy. However, comprehensive preclinical assessments of hPSC-derived

CECs for this cell therapy remain a challenge.

Results Here we defined an adapted differentiation protocol to generate induced corneal
endothelial cells (iCECs) consistently and efficiently from clinical-grade human embryonic stem
cells (hESCs) with xeno-free medium and manufactured cryopreserved iCECs. Cells express high
levels of typical CECs markers and exhibit transendothelial potential properties in vitro typical of
iCECs. After rigorous quality control measures, cells meeting all release criteria were available for
in vivo studies. We found that there was no overgrowth or tumorigenicity of grafts in
immunodeficient mice. After grafting into rabbit models, the surviving iCECs ameliorated edema

and recovered corneal opacity.

Conclusions Our work provides an efficient approach for generating iCECs and demonstrates the
safety and efficacy of iCECs in disease modeling. Therefore, clinical-grade iCECs are a reliable

source for future clinical treatment of corneal endothelial dysfunction.

[<#=] Human embryonic stem cells (hESCs), Induced corneal endothelial cells (iCECs), Corneal

endothelial dysfunction, Cell therapy
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Dysfunction in neuro-mesenchymal units impairs the development of

bone marrow B cells in mice with anxiety

Heshe Li%¥*3%, Junzhe Yi¥?3", Xinghao Xu%%”, Yuanchen Ma'?, Yue Shu?, Wenjin Ye'?,
Tao Wang'?, Jiang Hao»2,Weigiang Li*?, Andy Peng Xiang®?, Xiaoran Zhang'%*#,

Weijun Huang®%4#

1. Center for Stem Cell Biology and Tissue Engineering, Key Laboratory for Stem Cells and Tissue
Engineering, Ministry of Education, Sun Yat-Sen University, Guangzhou, Guangdong, 510080,
China.

2. National-Local Joint Engineering Research Center for Stem Cells and Regenerative Medicine,
Zhongshan School of Medicine, SunYat-Sen University, Guangzhou, Guangdong, 510080, China.

[#Z ] The reduction in B lymphocytes observed in individuals with anxiety disorders may
compromise antiviral responses, yet the precise mechanisms behind this decline remain unclear.
While elevated glucocorticoid levels have been suggested as contributing factors, anxiety

disorders are associated with diminished glucocorticoid signaling.

Given that autonomic nervous system dysfunction is a hallmark of anxiety disorders, we created a
mouse model of anxiety disorders by stimulating C1 neurons in the rostral ventrolateral medulla.
Through this model, we delved into the impact of ANS dysfunction on adaptive immunity, with a
specific focus on the development of B cells and the underlying mechanisms. Additionally, we
conducted preliminary investigations into the role of B lymphocytes in the context of anxiety

disorders.

We observed that stimulating C1 neurons within the rostral ventrolateral medulla (RVLM) induced
psychological stress in mice, resulting in anxiety-like behavior. Using this model, we validated that
the sustained activation of sympathetic nerves can disrupt adaptive immunity, particularly
impacting the development of B cells. In detail, these mice showed a significant reduction in the
quantity and presence of peripheral CD19+ B cells. Disruptions were also observed in all B cell
subsets in the spleen of these mice, including germinal center cells (CD19+CD38+CL7+Fas+),

plasma cells (CD19+CD38+), follicular B cells (B220+CD21lowCD23+), an__d marginal zone B cells
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(B220+CD21+CD23low). Subsequent studies revealed significantly reduced numbers and
frequencies  of  pre-pro-B-cell precursors  (B220+CD19-), immature B cells
(B220+CD19+IgM+IgD-), mature B cells (B220+CD19+IgM+IgD+), and plasma B cells

(CD19+CD138+) within the bone marrow of these mice.

The underlying mechanism appears to involve the control of B cell development through
neuro-mesenchymal units within the bone marrow, with mesenchyme-derived Cxcl12 playing a
pivotal role in this regulatory process. The binding of norepinephrine to B3-ADR on MSCs of the
bone marrow results in decreased nuclear Sp1 transcription factor content, ultimately leading to
the downregulation of Cxcl12. This downregulation, in turn, influences the development of

leukocytes.

As the result of rescue of B cell development, bone marrow Cxcl12 injection significantly
recovered the number and percentage of B cells in spleen and peripheral blood of mice.
Intriguingly, targeting these neuro-mesenchymal units not only restored B cell development but
also ameliorated anxiety-like behavior in the mice. The rescue group showed a significant increase
in the central area time percent and duration during the Open Field Test (OFT), with no significant
differences in general activity. Similarly, rescue group exhibited markedly increase bouts, time, and

time percent spent in the open area of the elevated plus maze (EPM).

Our study provides compelling evidence regarding the regulatory role of neuro-mesenchymal
units in the development of B cells within the bone marrow, primarily mediated through the
norepinephrine-Cxcl12 axis. Additionally, our findings suggest that anxiety disorders can create a
vicious cycle, perpetuating ongoing mental and immunological damage and ultimately leading to
irreversible harm. To break this cycle, it is essential to focus on the dysfunction of immune cells

and strive to restore immune homeostasis in individuals suffering from anxiety disorders.

[X5#=] neuro-mesenchymal units / anxiety / B cells development
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[ 5 & ] Spermatogonial stem cells (SSC) are of vital importance in maintaining lifelong
spermatogenesis and are fundamental to male fertility. The fundamental process of
spermatogenesis hinges on the intricate equilibrium between self-renewal and differentiation of
SSC. Mesenchymal stromal cells (MSC) play a pivotal role in maintaining tissue homeostasis and
stem cell niches, specifically, stem Leydig cells (SLC), which are MSC found within the testis. Our
previous studies have demonstrated that transplanted SLC partially differentiate into mature
Leydig cells (LC). However, a majority of transplanted SLC remain undifferentiated. It remains
unknown whether SLC directly influence SSC or spermatogenesis. Here, we observed close
physical proximity between Nestin+ SLC and SSC and found that ablating SLC populations in adult
testes resulted in reduced numbers of spermatogonia along with disrupted spermatogenesis and
diminished sperm quality. Conversely, transplantation of SLC populations successfully restored
spermatogenesis following chemotherapy-induced testicular injury while also alleviating
degenerated functions associated with aging mice's sperm production capabilities. Furthermore,
our data demonstrated that SLC could promote SSC division and differentiation through a
SLC-SSC coculture system. Single-cell RNA sequencing (scRNA-seq) analysis further identified
growth factors derived from SLC, such as osteopontin, as potential key regulators of the SSC niche.
Together, our finding suggested SLC plays a pivotal role within the spermatogonial niche, and our

study would shed new light on male fertility therapy.
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[(BE] B8 SR (SC) B—MIREEILHEAIBIAMERNPIRELRAIRG, SEARERRRIM
ZfES, FEXNEENREESE. REMEBESZRATT SCl Z2US MR R, (BiRENSZZR%E
VUENARMMRMBES, 01 SCHEEXER. MBS (NeRHZ—FMETREFZIN=HEERA,
BEIEIRIE SCl A —HEGREN=HRE, BESRE. BXENMNS. FARET SCIARTE
SCERRIMEMLIEER, HAZ5E NeRF 70 3D FTEDIA, #REHMCA "SSEHAR" |, 79 SClinriRHEH=2
8. 75k S ESREMETAI (NSCs) §9 3D FTENMEIFHHTRITEN,; WEFHit NeRF 284,
XJ SD K BSHERN—4eEl&iH T 3D B, B 3D FTENEEI gL NSCs MIHEEFREF 3 RIKEHER;

NRBEEERENRIN, AANZEMIIENM. SR AIPE NeRF 221, ETKEBSIEII_HEIR
4Epk 3D tREY; CCK-8 SLIGFN Live/dead RBERBRAERIGEHLIBRNT NSCs EERESNESYE, &
{R9hSE3ER, Western-blot #1 QPCR SLIG4ER SR " #5574 B IERII8eEIDE GFAP
BUZRIA, {2 TUJ-1 R9RA, ENDRIRRIB RAEHEEBE, B=4EAaRaiRARUN M RIEER.
0. AREEE NeRF 71 3D FTEMIR T ERAIKEHEAR, FERINGIE T HRAFEMNES 5HE
RIBRIBE UL,

[Xig=] BEiRfh; EEsT%, 3D 18, HET4E
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[#ZE] Glioblastoma is the most malignant glioma among all astrocytic tumors, with a very fast
growth rate. 70% to 80% of patients have a disease course of 3 to 6 months, and only 10% have a
disease course exceeding 1 year. After active treatment, it is also highly likely to recur and
progress rapidly within six months to a year. Therefore, curbing the recurrence of glioblastoma is
an important challenge in reducing its mortality rate. GSCs are defined functionally by their ability
to self-renewal and differentiate cells, as well as their ability to maintain tumor heterogeneity,
tumor growth, and treatment resistance. GSCs have self-renewal and cell differentiation abilities,
maintaining tumor heterogeneity, tumor growth, and treatment resistance. Elucidating the
molecular mechanisms of GSC regulation will broaden our understanding of this disease and
provide insights into effective therapeutic strategies targeting glioblastoma (GBM). In this study,
we identify the gene amplification and protein overexpression of HOXAS in GSCs and its function
in regulating GSC maintenance and the downstream transcriptional effector, to explore the
significance of HOXA5 amplification/overexpression for GSC identification and prognostic
determination. Specifically, HOXA5 gene amplification and the resultant protein overexpression
are correlated with increased proportions of GSCs and enhanced self- renewal/invasiveness of
these cells. Disruption of HOXA5 expression impairs GSC survival and GBM tumor propagation.
Mechanistically, HOXAS directly binds to the promoter region of protein tyrosine phosphatase
receptor type Z1 (PTPRZ1), thereby upregulating this gene for GSC maintenance. Suppression of
PTPRZ1 largely compromises the pro-tumoral effect of HOXA5 on GSCs. In summary, HOXA5
amplification serves as a genetic biomarker for predicting worse GBM outcome, by enhancing

PTPRZ1-mediated GSC survival.
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[#5Z] Adult hippocampal neurogenesis (AHN) is functionally implicated in behavioral responses
to stress and antidepressants. However, how the AHN regulates information processing to directly
performance behavioral functions is unknown. Here we show in mice that ablation of AHN directly
leads to impairments in cognitive, emotional, and social behaviors. The AHN exhibits partial
functional heterogeneous along its dorsal-ventral axis, demonstrated by findings that cognitive
flexibility is impaired only when the AHN is ablated in the dorsal dentate gyrus (dDG), and
avoidance behavior is affected only following the ablation in the ventral dentate gyrus (vDG). In
contrast, the functional homogeneous is demonstrated by findings that the ablation of AHN leads
to impairments in spatial cue learning, object recognition, and social individual recognition both
in dDG and vDG. By monitoring the expression of activity-regulated gene and in vivo calcium
signaling, we show that hippocampal subregion outside the neurogenic niche and some
extra-hippocampal regions lose their typical activity when responding to anxiety or social
contexts. These effects on avoidance are sufficient to confer resilience against anxiety and social
withdrawal triggered by acute systemic lipopolysaccharide (LPS) challenge. Our findings further
indicate that acute chemogenetic inhibibition of adult born neurons in the vDG is not enough to
alter behavior, whereas acute activation of these new neurons in the vDG effectively counteracts
the anxiety-like behavior and social withdrawal induced by LPS. Our results suggest that the AHN
directly conducts performance in cognitive, emotional, and social behaviors, and may be a key

factor in determining the therapeutic effects of neurodegenerative and psychiatric disorder.
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[(FHZE] BrY: AARFBFRMAEFE (conditional medium, CM) IR Metrigel S#HAIRIIETF
W, BRIhD EIEFHEARRAT4RAE (chicken embryonic stem cells, cESCs) , RIFRFSE. WitERERS
(alkaline phosphatase, AKP) HEFARREFRMREMR 1 (stage specific embryonic antigen 1,

SSEA-1) £FfE, WRINSRIF, RAoWHRSHSEEN, RIAMFREL T ESCs BRFEEF R,
1BR 7185 cESCs ERIRFEMRNTRE, NEEMAREHMFEIR.

ME%: SRAABRIRENETGE, 98 cESCs, 5 cESCs MiEAKMIZAEER, EfZE Matrigel
R 24 FUMR b, 4REEEEFR. K, 5~ 6 d ERASIBIAENR, 7AW : 10X PBS FF 37 °Cii¥& 8 ~
10 min, F4&, 0.25% Tripsin 37 °GE{Y 5 min, AEF=EIE TFARIET 2 min, 1000 rpm Ei/» 10 min,
TUERRMHERERSF. 1l AKPiEE, 5 SSEA-1,

FEER: cESCs (AR, HIPIEE, HMRENFIREEH, B— 1 ES M EERMREZ, IPEFHERIC
MEPEERS, ESBIEREIOREIEINMERRLD. JLUEERERERDK (B 1) . SERKER
FE LR cESCs MEFTBEEET. RO cESCs, AKP REBFEMME, HWRMERE, BTMERER
4. SSEA-1 RESICERE, R NAINEEIDE, ERFTPMERARSW, BRSNS,

18 AHFFIA CM # Metrigel B#AVMBIBIEFRINEL cESCs TIRFRBFAAFR, cESCs AJfRIh
EL&IETR, %3 A cESCs, RERY, KFFHNEDE, MRERSEAEEFAI CESCs fHERK, B4
LE1EFRIY cESCs ovisb,
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