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[#Z] As an insidious and slowly progressive neurodegenerative disorder, Alzheimer’ s disease (AD)
uniquely develops in humans but fails in other species. Therefore, it has been challenged to rebuild
human AD in animals, especially in non-human primates. Here, we bilaterally delivered synthetic AR
oligomers (ABOs) into the cerebral parenchyma of old cynomolgus monkeys (>18 years old), which
rapidly drove the formation of massive A3 plaques and concomitant neurofibrillary tangles in the
cynomolgus brain. The amyloid and tau pathology as well as their co-occurrence in ABO-monkeys were
reminiscent of those in AD patients. When extending the investigation to middle-aged cynomolgus
monkeys ( < 15 years old) to establish an AD model, we found no detectable AD-related pathology in
the brains of middle-aged monkeys, even after ABOs injection. In a comprehensive pathological analysis
of 38 monkeys, we observe that the amyloid-f3 (AB) burden increases significantly with advancing age.
Furthermore, we demonstrate that tau phosphorylation coincides with the accumulation of extensive AR
plaques and exhibits a positive correlation with A burden in aged monkeys. Collectively, these findings
underscore the critical role of the aged brain in providing the necessary conditions for ABO-induced AD

pathologies in cynomolgus monkeys.

[X52i5] Alzheimer's disease; aged brain; amyloid-B oligomers; non-human primate; amyloid-B plaques;

p-tau
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Decoding and Manipulating RNA Pathways in Stem Cells
and Beyond

il
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[##%5Z] RNAs are not mere passive templates for protein synthesis; rather, they act as versatile regulators
at the core of cellular information flow. Elucidating their functions is thus central to advancing both
fundamental biology and therapeutic innovation. In this talk, | will first discuss our work on decoding
the roles of microRNAs and long noncoding RNAs in stem cells and cancer. | will then introduce
two innovative strategies that exploit the cell-type-specific activity and expression of noncoding
RNAs to define and manipulate cell fate. In addition, I will present two methodological advances for
systematically interrogating RNA-binding proteins. Finally, | will highlight our pipeline for discovering
small molecules that selectively target and modulate mRNAs and noncoding RNAs, yielding promising
functional candidates. Collectively, these studies illustrate the potential of harnessing RNA pathways to

monitor and control stem cell fate, with implications extending well beyond stem cell biology.
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[# 2] Placental ischemia, resulting from inadequate remodeling of uterine spiral arteries, is a key factor
in the development of preeclampsia. This study reveals for the first time that endothelial progenitor
cells (EPCs) participate in uterine spiral artery remodeling through a specific regulatory axis during
vascular restructuring. We observed that vascular smooth muscle cells in the uterine spiral arteries
of preeclampsia patients transition to a synthetic phenotype and further elucidated the regulatory
mechanisms of EPCs in human decidua basalis. AMPK-deficient EPCs secrete excessive soluble endoglin
(sEng) via HO-1 inhibition, which not only damages the residual endothelium but also promotes
aberrant extracellular matrix production by vascular smooth muscle cells during remodeling—a
finding corroborated by animal models. Collectively, this study elucidates the mechanistic role of stem/
progenitor cells in the pathogenesis of preeclampsia and provides new insights for developing cell-

based therapeutic strategies for the condition.
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Overcoming Epigenetic Barriers for Efficient Somatic Cell

Nuclear Transfer Reprogramming
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[#E 2] Mammalian cloning through somatic cell nuclear transfer (SCNT) reprograms terminally differentiated
cells into totipotent embryos. However, this technology is hindered by low developmental efficiency of
SCNT embryos. A SCNT embryo harbors complete cytoplasm from matured oocyte and complete DNA
sequence from the somatic nuclei. The poor developmental outcome of a SCNT embryo is due to the
epigenetic barriers inherited from the somatic nuclei that prevents proper gene expression. Our earlier
study together with other studies have identified two primary types of epigenetic barriers in mouse
SCNT embryos, defective pre-implantation development due to abnormal gene expression around
zygotic genome activation, associated with aberrant H3K9me3, H3K4me3, and histone acetylation,
and defective post-implantation development due to loss of H3K27me3-mediated non-canonical
imprinting. Despite these findings, an effective strategy to overcome both barriers simultaneously has
remained elusive. In recent studies, we have established a new strategy that successfully overcomes
both epigenetic barriers, achieving a full-term development rate of approximately 30% in reconstructed
embryos. This represents the highest SCNT efficiency achieved in mammals and significantly advances

the feasibility of efficient mammal cloning.
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[ Z ] Our research is centered on understanding organismal aging as a multi-dimensional network
event, driven by the dynamic remodeling of the epigenetic landscape and its interplay with immune and
metabolic systems. To deconstruct this complexity, we established an integrative research framework
spanning human stem cells, organoids, non-human primates, and human cohorts. Through this
platform, we have developed a comprehensive multi-organ biomarker atlas, pioneered the non-human
primate aging clock, and constructed human organ-specific aging clocks for the quantitative evaluation
of geroprotective interventions. These tools enabled us to elucidate the central role of epigenetic
regulation in driving aging, leading to the development of novel, targeted intervention strategies with a
particular focus on the cardiovascular system. To bridge our fundamental discoveries to clinical practice,
we launched the first biological aging clock calibrated for the Chinese population, providing a powerful

tool for early risk stratification and the prevention of age-related diseases.
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Next-Generation Humanized Mice: From Stem Cells to

Functional Human Systems for Therapeutic Discovery
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[ 45 Z] The limited ability of animal models to fully recapitulate human physiology remains a major
bottleneck in translational research. Humanized mice, generated by engrafting human hematopoietic
stem cells (HSCs) into immunodeficient mice, offer a powerful alternative by enabling the in vivo study
of human tissue development and function. However, traditional models often suffer from incomplete

reconstitution and limited functionality of human systems.

In this presentation, we will discuss our development of next-generation humanized mouse models that
exhibit significantly enhanced reconstitution of key human systems, including the adaptive and innate
immune system, and the liver. Through specific genetic modifications of the host mouse strain and
tailored cytokine support, we have achieved robust human immune cell development, particularly in

the myeloid and NK cell compartments, and improved human hepatocyte engraftment.

These advanced models serve as a unique developmental platform to study how human stem cells give
rise to complex functional systems within a living organism. We will demonstrate how this platform
allows for the direct investigation of human-specific diseases that were previously impossible to model,

including: Immunology, Metabolic Diseases, Cancer Immunotherapy.

This work establishes a critical bridge between human stem cell biology and clinical application. By
providing a more accurate in vivo environment for human tissue development and function, our models
represent a transformative tool for uncovering fundamental biological mechanisms and accelerating

the development of novel therapeutics for a wide range of human diseases.
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Potency Dynamics and Molecular Programming in

Mammalian Pre- to Post-implantation Transition

[#&Z] Molecular programming and lineage specification during peri-implantation remodeling orchestrate
pivotal developmental events preceding gastrulation in mammals. Although low-input omics analyses
have substantially elucidated gene expression and epigenetic reprogramming landscapes during this
period, the dynamics of developmental potency in both embryonic and extraembryonic lineages, along
with the underlying molecular mechanisms, remain poorly understood. In this study, by integrating a
lineage-specific capture technology with an ultra-low-input developmental potency assessment system
(down to single-cell resolution), we unexpectedly identified a dynamic and transient potency peak
in extraembryonic lineages shortly after implantation. Notably, individual cells within these lineages
exhibited divergent contributions to chimeric extraembryonic tissues (e.g., the mid-gestation placenta),
indicating the coexistence of distinct cell subpopulations with heterogeneous developmental potentials
within synchronously staged embryos. The high-potency subpopulation specifically upregulated stem
cell-associated marker proteins, yet displayed no significant transcriptomic differences, suggesting
that post-transcriptional regulation may critically govern developmental potency. Our findings provide
novel insights into early embryonic development and stem cell fate determination based on dynamic

developmental potency.




TR S5

=202 METHARETERES

_——'; The 15" Annual Meeting of CSSCR
10.09-1012 PE-WHEK

Mapping the Tissue-of-origins of Mesenchymal Stromal

Cells in Injury Repair

R
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[#ZE] Culture-expanded mesenchymal stromal cells (MSCs) are capable of fostering tissue regeneration
after transplantation. However, the behavior and physiological role of endogenous MSCs in distal organ
repair are undetermined. In this study, we generated a suite of genetic tools to distinguish MSCs between
tissues, and to map their fate in local, proximate and distal organ repair. By single-cell RNA-sequencing,
we found that the transcriptomic profiles of most non-bone marrow-derived mesenchymal stromal cells
(nonBM-MSCs) exhibited high similarities, yet differed from that of bone marrow-derived mesenchymal
stromal cells (BM-MSCs), especially in their lower abundance of secretome. Fate-mapping experiments
demonstrated that BM-MSCs never migrated to distal organs to form myofibroblasts during fibrosis or
cancer-associated fibroblasts during tumorigenesis. In contrast, MSCs from proximate tissues actively
migrated to the site of bone fracture, where they contributed to the formation of fibrocartilaginous soft
callus. During injury-associated inflammation, local MSCs modulated the polarization of tissue-resident
macrophages, whereas BM-MSCs mobilized monocytes to the site of inflammation. Conditional deletion
of Ccl2 in BM-MSCs, but not in colon-resident MSCs, ameliorated colon inflammation and restored
body weight after colitis. Thus, injury repair is orchestrated by MSCs from multiple sources, with local,

proximate and distal MSCs acting through different mechanisms.
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The Non-coding Facets of Pinkl mRNA in Muscle

Regeneration
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[ #§ & ] Ten-eleven translocation (TET) DNA dioxygenases catalyze the oxidation of methylated Cytosine,
playing key roles in regulating various cellular processes through DNA demethylation. In this study,
we generated muscle stem cell (MuSC) specific Tet2 knockout (KO) mice and observed muscle fatigue
in Tet2 KO mice. Muscle fatigue in Tet KO mice was primarily attributed to mitochondrial dysfunction
caused by the down-regulation of Pinkl gene following Tet2 deletion. Tet2 activated Pink1 transcription
by reducing DNA methylation at the sites approximate to MyoD recognition elements in Pink1l enhancers.
Re-expression of Pink1 transcript in Tet2 KO MuSCs rescued mitochondria defects. Surprisingly, despite
the presence of abundant Pinkl mRNA, Pinkl protein was undetectable in both wild type (WT) and
Pinkl over-expressing Tet2 KO myobalsts, as it was rapidly degraded after translation. Furthermore,
Pinkl mRNA regulated mitochondria homeostasis independent of its protein coding capacity. These
findings uncovered the non-coding functions of mRNA, suggesting that non-coding functions could be
widespread among RNAs with coding potentials, blurring the conventional distinction between coding

and non-coding RNAs.
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[#%#Z] Direct cardiac reprogramming, which converts fibroblasts into induced cardiomyocytes (iCMs),
represents a promising approach for heart regeneration. Yet its efficiency remains limited, particularly
in adult and aged fibroblasts, where molecular barriers suppress cardiac gene activation. To dissect
these barriers, we combined transcriptional and metabolic analyses of fibroblast reprogramming. Multi-
omics profiling across fibroblasts of advancing ages revealed cellular senescence as a key obstacle
that restricts plasticity. We identified the nuclear receptor Nr4a3 as a repressor of iCM induction. Nr4a3
overexpression reinforced senescence and fibrosis, whereas knockdown remodeled chromatin toward
a regenerative cardiac state, activating cardiogenic programs and repressing fibrosis. Mechanistically,
Nr4a3 regulated the senescence-associated factor Cxcl14, which blocked reprogramming; inhibition of
Cxcl14 restored iCM generation from senescent fibroblasts. In parallel, we investigated the metabolic
demands of reprogramming and identified fatty acid oxidation (FAO) as a determinant of iCM fate.
Single-cell metabolic flux analysis showed that impaired FAO reduces reprogramming efficiency. Loss
of stearoyl-CoA desaturase 1 (SCD1) enhanced FAO by activating PGCla/PPAR signaling, boosting
mitochondrial biogenesis and improving iCM induction. Pharmacological modulation of this pathway
further elevated reprogramming efficiency. Importantly, in vivo Nr4a3 knockdown enhanced iCM
formation and improved cardiac function after myocardial infarction, underscoring the therapeutic

relevance of targeting intrinsic barriers.

Together, our findings reveal that senescence-associated transcriptional repressors and metabolic
switches constrain fibroblast-to-cardiomyocyte conversion. Targeting Nr4a3 and SASP factors, while
promoting FAO through SCD1 inhibition, offers a synergistic strategy to overcome reprogramming

barriers and advance direct cardiac reprogramming for regenerative heart repair.
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Unlock the Dormant Regenerative Capacity in Mammals

5
ILREDRIFZFRIFR

(BE] BTSERSEEBERKND FIG. URNALLHANERRESBERNERBEEFTE
BIFARAVER, EEART, BORSFEHEEY Bl RS RERENSREBRE-ET,
A TR MEE RO, KiK. SRERAE ; HEEZT, WA (BFEAX) HEXT
XS], UL EERBARRERE, RNRALMT REBEFEENIN “OFAX" B
7E, XM "X cSEBEYMRABERN, MER "X AJUBEFAAIBESRENBE
BB o X—RIVNBIFHI I BERFEMLOEEBFERMB D FIGIRM TH BB, EBAR
EEMRBIIZEIEMNEE (Nothobranchius furzeri) EENEBBAEEZFTAN/NEER, 5
LRENETEMRANBZEER TREBLERNNZODFINGE, HUEANEREIBEEFFR
REALZHSHENER,




CSS@WR GJ( sca (O ‘
omanzwrvaraRTNTRE R A A e i

TR S5

2025 RETFAR ST EES

=527 | The 15" Annual Meeting of CSSCR
10.09-1042 FE-WHE

Inhibition of Lipid Anabolism Promote Alveolar Progenitor

Cell Activation

M
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[3%@Z] In this study, we used integrative multi-omics analyses, genetically engineered mouse models,
and 2D/3D culture systems to characterize age-associated alterations in AT2 cells. We uncovered
a central role for lipid metabolism in regulating AT2 cell plasticity during aging and regeneration.
We found that the number of AT2 cells declined progressively with age, accompanied by a marked
reduction in their differentiation potential. Single-cell transcriptomic and lipidomic analyses revealed
that increased lipid anabolic activity is a hallmark of aging AT2 cells. We demonstrated that enhanced
lipogenesis impairs AT2 cell differentiation, whereas decreasing lipid anabolism significantly enhances

their differentiation and regenerative capacity, effectively reversing age-related functional decline.
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stem cell, SSC) H[E4EHs, BEA SSC HYNFIEAIA S E T HMSM TARMIFE, BEJN SSCER
BARBMBRGEEFREXEER. AARTLEREESHRS MBRAZNTARBENGSRERX
ERAR, BT NSERRENEYAZNEYLFREENG, KMSHHEREH SSCE558K
A28, RENMHGEE, ABRTBRRMSFREBRXREXNFRIVBEBTER. ARERNRZ
EREsRENRAARENTARNGIEE 7T E2ECEM, FAFLAETFTARFRUNRRE
MRIRM T XA S

[#8ZE] The decline in tissue stem cell function is one of the key factors contributing to organismal aging.
How to utilize stem cells to delay aging at the tissue and systemic levels has become a research hotspot
in the field of stem cells and aging. The adult skeleton is maintained by a variety of region-specific
skeletal stem cells (SSCs). Bone marrow SSCs closely regulate adult bone mass and the hematopoietic
stem cell niche, while extramedullary SSCs play a crucial role in skeletal development and injury repair.
My research group focuses on the regulatory mechanisms of stem cells in the skeletal and hematopoietic
systems and aging-related diseases. We have dissected the biomechanical and biochemical mechanisms
underlying bone marrow aging, discovered novel extramedullary SSCs involved in skeletal development,
aging, and injury repair, and revealed potential therapeutic targets for aging-related diseases such
as osteoporosis. These findings have laid an important theoretical foundation for understanding the
stem cell mechanisms underlying the aging of the skeletal and hematopoietic systems, and provided

technical support for the development of new anti-aging strategies based on stem cell rejuvenation.
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Ribosomal RNA Modification in Steady and Malignant

Hematopoiesis
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[(HE] ZBEEEAABRANEERNERNE, EEMRMNEZI—RIARNER, BI5%E
K RNA &5, ZMEAALE. ZBAEEEREEN. ZEFEXERE. REAEAREEXAE
RREFHIRTRERKL, MaTEBEARE, QEAREAIARBERERERLSE, B,
XEFABREBSHEERESSEN AML FE M MRERBIRE A ARIEM, ANIRBAHATHALM,
sNORNA FIiZ{ZZ B FBL FN S HIIZIEAE RNA BIFHEM FAMBSEERIHIRIER, XIRTIZE
(RINEEIEE FEHELATAE R HSC IR REBMIT M MR RRH & £ R X BIFENS (Nat Cell Biol 2024,
Nat Cell Biol 2025), ZIRRRLAIGLREEFE LR FBL. DKC1. SnoRNA FEZAERAE RAEXEF1E HSC 12
LR MR E R A £ PREEERMYGIFRMR, AR HSC MHBEEMET B MR R
SRR B, MRS USAEE R,
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Multiscale Dissection of Epicardial Adipose Tissue-
Associated Cardiac Disorders Using Human Pluripotent
Stem Cell Models

L]
FlAS

Lingye Chen** He Xu"** Zhongyan Chen*** Bin Li*** Nan Cao“**

'Zhongshan School of Medicine, Sun Yat-Sen University, Guangzhou 510080, China

’Key Laboratory for Stem Cells and Tissue Engineering (Sun Yat-Sen University), Ministry of Education,
Guangzhou 510080, China

*NHC Key Laboratory of Assisted Circulation (Sun Yat-Sen University), Guangzhou 510080, China

[#Z] Adipose tissue has been widely recognized not only as a lipid storage organ but also as an active
participant in metabolic and endocrine functions. Epicardial adipose tissue (EAT) possesses a distinct
anatomical location, directly surrounding the coronary arteries and myocardium. Recent clinical studies
have demonstrated that EAT thickness and volume are positively associated with the incidence and
severity of coronary artery disease, arrhythmias, and other cardiovascular diseases (CVDs), suggesting
that EAT may represent a promising therapeutic target for the development of novel CVD interventions.
Accumulating evidence indicates that, in contrast to subcutaneous fat, which originates from
mesenchymal stem cells, epicardial fat arises from the TBX18+ epicardial layer. However, due to the
absence of EAT in commonly used laboratory animal models such as mice and rats, much of the current
research on EAT remains observational and correlational, limiting the ability to establish a definitive
causal relationship between EAT and CVD. Although some studies have utilized primary epicardial
cells obtained from patients undergoing cardiovascular surgery to induce adipogenic differentiation in
vitro, such approaches are constrained by limited sample availability and suboptimal differentiation
efficiency. Therefore, the development of a robust and scalable in vitro system for differentiating
epicardial cells into adipocytes is a critical need in the field of EAT and cardiovascular research.

We have, for the first time, utilized human pluripotent stem cells as a foundational cell source to
establish a novel and highly efficient human epicardial adipocyte (EA) differentiation system through
high-throughput small molecule screening combined with systematic optimization. We characterized
the molecular, structural, and functional features of the differentiated EAs using transcriptome
sequencing, transmission electron microscopy, and a comprehensive set of biochemical assays. Based
on this model system, we performed single-cell ATAC-seq and RNA-seq to thoroughly investigate
epigenetic and gene expression dynamics during EA differentiation, thereby systematically mapping
the molecular trajectory of human EA development and identifying core regulatory networks and
key transcriptional regulators. Importantly, we generated engineered heart tissues containing EAs
and observed exacerbated myocardial fibrosis compared to controls. Transplantation of EAs into the
infarcted mouse heart resulted in an expanded fibrotic scar in the infarct region and impaired cardiac
function. Furthermore, we successfully identified and validated EAT-specific pro-fibrotic factors. Our
study not only provides a theoretical foundation and potential therapeutic targets for interventions
targeting EAT as a novel strategy for CVD treatment but also offers a reliable and scalable source of EAs
for CVD research and drug discovery.
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[#Z] Multiple human pluripotent stem cell (hESC/iPSC) derived organoids have been used to establish in
vitro infection models to study the interaction mechanism between viruses and hosts for effective drug
screening; Or simulate the study of the pathogenesis of clinically difficult and rare diseases caused by
gene mutations. However, so far, there have been few studies using skin organoids to study or analyze
clinical diseases. This study created various skin organoid models that approximate physiological
tissues, and utilized these organoids for research and application in disease mechanisms, tissue repair,
and drug development. The research has overcome the limitations of physiological microenvironments
in animal models or single cell models, achieving fundamental innovations in the functional recovery
of skin organoids for repairing tissue damage, and promoting the application of organoids in drug

screening.
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Unraveling Epithelial-immune Crosstalk in Lung Repair and

Regeneration
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[#5 3] Severe respiratory viral infections lead to extensive damage to the alveolar epithelium and trigger
a robust immune response. However, the interactions between immune microenvironment and lung
stem/progenitor cells remain poorly understood. To address this gap, we employed organoid-immune
co-cultures, murine respiratory viral infection models, and lineage tracing to dissect the epithelial-
immune crosstalk. Our preliminary findings reveal that the dysplastic repair recruits and retains tissue-
resident lymphocytes in the lung after virus clearance. This immune-cell recruitment impairs alveolar

regeneration and contributes to the pathogenesis of fibrotic diseases.
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[ #§ Z ] Cell fate decision is a fundamental process governing both normal embryonic development
and pathogenesis. Understanding its regulatory mechanisms requires approaches that capture both
dynamic cellular behaviors and underlying molecular states.

In studying pre-implantation embryogenesis, we demonstrated that mechanical forces play a pivotal
role in cell fate specification. The existence of fluid flow pressure within the mouse blastocyst cavity was
identified, with KIf2 emerging as a key mechanosensitive reporter. Lineage reconstruction revealed that
blastomeres experiencing higher fluid forces preferentially adopt the inner cell mass fate. Additionally,
we developed TACIT (target chromatin indexing and tagmentation), enabling simultaneous profiling of
multiple histone modifications in individual embryonic cells. Integration of these single-cell epigenomic
profiles with transcriptomic data revealed a multimodal landscape of cell fate priming and identified
earliest regulators of lineage bifurcation.

For heart development and disease modeling, we established a live-imaging system featuring a
customized heartbeat-gated light-sheet microscope, achieving continuous volumetric imaging of murine
heart development at single-cell resolution. This enabled reconstruction of cellular dynamics during
ventricular chamber formation, revealing mechanisms including biased cardiomyocyte migration,
oriented cell division, and cell intercalation. Application to ErbB2 mutant models of congenital heart
disease revealed a dual pathogenesis mechanism: reduced trabecular cardiomyocyte proliferation
from early fate mis-specification, coupled with impaired oriented cell division and migration, operating
through cell-autonomous mechanisms.

Together, these findings provide comprehensive insights into cell fate regulation, from mechanical
sensing to epigenetic programming, during normal development and disease states. The established
technological frameworks offer transformative approaches for deciphering mammalian development

and pathogenesis through multimodal integration of dynamic imaging and molecular profiling.
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Immune Dynamics in Tissue Regeneration and Repair
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[# Z] The immune response plays a dual role in tissue defense and regeneration, with its dysregulation
potentially triggering diseases or influencing disease progression. Mesenchymal stem cells (MSCs),
though limited in number, exhibit remarkable sensitivity and specificity to inflammatory signals as
key stromal cells. Distinct inflammatory factors induce MSCs to secrete specific cytokines, precisely
modulating immune responses and the tissue microenvironment, forming a complex and intricate
regulatory network that promotes tissue regeneration, repair, and microenvironmental homeostasis.
Studies demonstrate that MSCs differentially secrete chemokines and growth factors in varied immune
microenvironments, recruiting and activating specific immune and tissue stem cells to collaboratively
establish a regenerative microenvironment. We propose that MSCs possess microenvironment-
responsive “plasticity” and the ability to “empower” surrounding cells. This mechanism deepens
the understanding of regenerative medicine and offers novel therapeutic strategies for tumor

microenvironments, fibrotic diseases, autoimmune disorders, and scar formation.
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(#EZ] HAesrEE (Extracellular vesicles, EVs) R4BMEmhAMBIMNEREY, HIERNS FREE,
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oF, SHRSHARERANEREREN. BRRTARRRERNAMINERRT™® (MSC-EVs) t
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Applications of Extended Pluripotent Stem Cells in

Constructing Embryo Models

E=
ILRAS

[#8Z] The use of early stem cell types to construct in vitro embryo models has opened new avenues
for investigating embryonic development. Embryo-like structures can be generated through the
self-organization of pluripotent stem cells or by combining them with extraembryonic stem cells.
Beyond conventional pluripotent stem cells, an alternative strategy involves the use of stem cells with
expanded developmental potential. In 2017, we established a chemical reprogramming approach to
generate extended pluripotent stem (EPS) cells in both mouse and human systems. These cells are
capable of contributing to both embryonic and extraembryonic lineages. In recent years, EPS cells have
been employed to construct a variety of pre- and post-implantation in vitro embryo models. In my
presentation, | will highlight our recent efforts to apply EPS cells in constructing embryo models in vitro.
These EPS cell-based systems offer novel platforms for modeling early development and disease, and

for gaining deeper insights into the molecular mechanisms governing embryogenesis.
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({#HE] CAR-NK ARErI AR EHE, HEWMIELEESEIER, BEEMEATHHI NA, If
FRIZFLREA, EIFTHHFHITEFIE. 2R CAR-NK Ak, FHit, FEZISMNAEELI CAR-
NK ZHA R R FUAE S & AP CAR TIRUUA A, MR R T =HAKEE, AT MRS TFE
#if (CD34+ HSPCs) BXAS™% NK (iNK) #REK CAR-INK 4Bffl, SSIR T & CD34+ HSPCs
A LUE S~ 4% 1,400-8,300 5N INK 4AAEEL 700-3,200 5 CAR iNK 48, CD56 FRIE4AAELL
fl#z1r 100%, CD16 7£ iINK 48R0 CAR-INK AR S RIX, BE T AR~ %, @3itER, ERT
FI B PA NK AREHI&E CAR-NK AN TEY AR, FERFSHERERLVE 1/14 5 -1/60 Fo
H—PWINEER I RPA, TIEBMEFIEEEAEFEEHN INK RS CAR-INK 48, HRIMHITZ
MARMBARNEERGEE, HFEEETEKANRMBEBIMNEER. 5L, MESHETL
DT S5MEIE CAR-NK 41, HEEMMMRET CAR TI2LFERAMZS, 7 CAR-NK ffEEEE
R 2N RS T B %R
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BIF4HRE (MSC) 7&77 GVHD AX—uEiedt 7 AR B E A M.

2006 FIRRBFERTEARFRLFE MSC B, 2010 F15/F 307 EFFREBIRFRE MSC &=
IRRAR AT IEEEBREYIMBEER (GVHD). 2020 6 B -2022 F 9 B, MM ELERELT
REARZHLHE. WE. EIERR, MRBREaB@amgie. ENERNBRETRK I
EU LS GVHD, HIGHAEBEET —MER L5010 1.0x1076/kg MSC, B 2 RiEL 4 &, 0
REITEEEM (CR) NMEZ, IAEIZRSERR (PR) ML 4 A, A% 28 XMNERMNZE (ORR,
CR+PR) BIEEITEHL R 71.9% Lk 46.7%, R&RBHEE N 66.7% Lt 33.3%, P {EH/\F 0.05,
B, ERAFROMETEEMEZ R EU LS GVHD BEFRHITRENR. 202352 A -2024
F 6 BHfiEl, BMELSEREX, BAEMELRKER. tRAFZARERFEUSM I L
EZHhOHRTER. MFHAEERZSE 28 X ORR /I 64.8%, MINMAFH MSC R H RIFHIMTZ 4%
52, BEERAFEFLTF 2025 4 1 At AT MSC AT 14 FU BT AT RMBERE
RZENINM GVHD BEMFMG L, BELEZP O LHEMARBHEIERX —ENER EH/ETT
WEKIAZ 24,
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Recreating Embryo Development in the Lab Using Embryo

Founder-like Cells

José Silva

AL v

[##EZ] Embryo models offer new opportunities to study development and advance medicine, but current
approaches often rely on complex procedures and are limited in efficiency and developmental fidelity.
Our laboratory has developed simple and robust methods to reprogram mouse and human pluripotent
stem cells into “embryo founder-like cells.” In 3D culture, these cells self-organize into embryo-like
structures that closely recapitulate natural development, achieving key milestones, gastrulation in
humans and organogenesis in mice. Single-cell analysis revealed a rich diversity of cell types, including
many never before generated in vitro. By faithfully recapitulating development, our embryo models
provide powerful platforms to dissect the fundamental principles of human development and open new

avenues for regenerative medicine.

[X#2i5] Embryo model, Totipotency, Embryonic stem cells, Development, Reprogramming
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Hierarchical Tissue Biofabrication and Cellular Behavior

Regulation
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[ 485 2] Replicating the structural and functional complexity of human tissues requires more than spatial
patterning; it demands a mechanistic understanding of how cellular behavior is orchestrated during
development. In this work, we integrate principles from developmental biology with hierarchical
biofabrication strategies to construct engineered tissues that approximate both the organization and
emergent dynamics of native systems. Through the use of stimuli-responsive bioinks and anisotropic
biomaterials, combined with spatiotemporally modulated 3D and 4D printing techniques, we
establish environments that support context-dependent cell migration, self-organization, and lineage
specification. By systematically varying mechanical constraints, biochemical gradients, and spatial
confinement, we induce morphogenetic events that result in vascularized and innervated constructs,
including liver-like tissues with perfusable architectures and aligned neuromuscular interfaces.
Rather than imposing structure through static design, this approach emphasizes the modulation of
developmental cues to guide the autonomous formation of functional architectures. The resulting
platforms serve as advanced tissue models and experimental systems for investigating how multiscale

interactions contribute to organ-level physiology.
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Dynamic Imaging and Molecular Profiling of Spatiotemporal

Gene Regulation
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[##%Z] Understanding transcriptional regulation in living cells is essential for deciphering the complex
molecular mechanisms that control gene expression and cell fate. To address this, we developed tools
for real-time monitoring and manipulation of transcriptional dynamics. TriTag, a novel gene tagging
system, enables simultaneous visualization of chromatin, nascent RNA, and proteins of single genes in
individual cells. Building on this technology, the MONITTR platform supports real-time analysis of stress-
induced transcriptional responses in live animals and identifies key regulatory transcription factors. To
further investigate gene regulation, we created SelectID, a dCas9-based system that captures proteins
associated with 5-methylcytosine (5mC)-marked genomic elements. Using SelectID, we identified CHD4
as a repressor of LINE-1 retrotransposons through direct binding to their 5 untranslated region. We
are now expanding this approach to map the proteome of transcription hubs, aiming to reconstruct
molecular networks that govern gene regulation. These methodologies expand the research toolkit for
investigating the dynamic regulation of chromatin and would shed light on the molecular mechanisms

governing gene regulation in development and disease.
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RNA-dependent Regulatory Functions of Transposable

Elements in Development and Disease
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XEARERh, BEELE 7RIS, EXBIFSHTEWER, Fit, EARRKZENS
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(HE] ERTRIRILSEEARMEEYIMEX, AMTEEIZEEERTE (sleep deficiency,
SD) 31 &BIMEAR LR RN T EERNENSEENG AR, AARLKIMERREN (fatty
acid oxidation, FAO) RARTREEL, £ SD fe#tffEXERBHISIEPETERREINBUEREE
S. BILRERAFMAMWAF A, FAO BEISRER SD 5IEMMNERTERE, TERI
N EREYHES A SRLEE 1 (ACSL1) EWERMRVIRIEELHES A (PA-CoA) &A=, MHIMR
5P, SD KIF CLOCK EEMN TR, B ERUE ACSLL RiA{E# PA-CoA £k, FEM
ZDHHCS5 #7507 F CLOCK-Cys194 il =RY S- IRtaBt thi81h. X—4%R - IRiaBt (L E R IRIFER AT
PELE CLOCK BUZ 2 - ERERRMEAR, 45157 SD X121 FAO BYBRIR, Mimigs2aIfhE TS .
TERS#1T B- AMFALL 5] EE CLOCK A ACSL1 BT RIK, BREME SD (RHANMBAER R,
G PREE BB NEEIRRE. M5 B- AMAAKF S E R R CLOCK/ACSLL RiXZEHEX, fRRE
IREFBSANFE B- WM AT REN R BEIRT B R E R B IR B EN FIETr Rig.
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(] BWANREHBEEDERSKEMLAE DNA (mtDNA) REMIRR, AW, RER
R mONA RENAA T ERSHAE L. ZNMRINEFHEE/NE/FHF mtDNA RER
R, RPEHSEEMPERERX. BIEAREGEHyY (POLG) RTNEMBFEER/NE, HiR
17 mtDNA RLIEZAE MRV NR. FAXBERANER G TARITICHRRRE, &
mtDNA REHNBAE—EZERY, BIREH LGRS B/ N7 TAMRABERNSMES. MKl L, 18
ANBY mtDNA SRZE 7 38@E ATFS REBVLKIAKRITEEARNK (UPRmt) BU&, MEIT/NEZH=R
ERA, XMmERIALUBGHNFE NAD+ FifR NMN 1§ LOEH, ALk, ML T —ME mtDNA
RLIREHAY NAD+ (R HiRY UPRmt #0E, TEEN=RE,
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(HE] RBEHRRER RAMEECHEEERMABEAS) RENGIEZ, EIEEMELIEN
BERERLEH . NS NEMIFR. AR EEBREGRBESHRE CARARFRHHEBEETHIRE,
AR RN REETT R A,

FAMRIERANRZERERE, BIRFARCIEZEEMNE, RUBEEREN, BEEEX
#BE. MEANRABSRTHEMAR, HESMDERE. BRFMENFHREEER, BB BER.
RRREERAN, DIFRENEHERSREAERSE,

SHRREEARTERRCERS RiFFEEINGE. iRESARIFAREZERSE, NWMETI%
SHESHN. HENREERSHRRATES, EBERERRA, BEEES ; IRERERES
EREESEARRK, BE LRARESEERS, TRENERARE, WEANRKEE - &R,
BEKFNEEARKXILEXRARFEOW, RRARENETIBZIER.
MEBEECHREMINEIN T BENEENRSKREDE, BRTHEEAXTFSERS BRIENXE ;
FNIARET RIS R M RERETHEGETS, ATFIFHE/LBEAMN. RREELE
ABE REFRRTRRANEF R E TR, BEMRAYHESBEEF R X,

[X#8iF] BERRRIERTR, XBE, FBLOH, NFHMIFER

BEE5%s ERBARFESEPIME (72394514, 12372320)
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A Proteostatic State Defines Functional Heterogeneity of

Hematopoietic Stem Cells

pUES:
WA

[#§Z] Hematopoietic stem cells (HSCs) are the most potent cells in the blood system, and tight regulation
of proteostasis is essential for their self-renewal and long-term hematopoietic output. Our previous
work, along with studies from others, has underscored the importance of protein quality control
mechanisms within the endoplasmic reticulum (ER) in maintaining HSC function. However, it remains
unclear whether ER proteostatic states are altered during functional changes in HSCs, and whether such

states can prospectively define functional heterogeneity among HSCs.

Here, we report the development of an in vivo reporter system that sensitively detects low-threshold
ER perturbations by monitoring endoplasmic-reticulum-associated degradation (ERAD) activity. Using
this tool, we demonstrate that ERAD activity prospectively distinguishes HSC subsets with differential
hematopoietic reconstitution capacity. Single-cell transcriptomic analyses identified cell-surface
markers closely correlated with ERAD activity, while mechanistic studies revealed that ERAD function is

regulated by the cytokine-responsive SOCS2-JAK2 signaling axis.

In summary, we establish ERAD activity as a defining proteostatic feature that demarcates functional

subsets of HSCs, providing novel insight into how protein homeostasis governs stem cell heterogeneity.

[><8#317]] Hematopoietic stem cells; Functional Heterogeneity; Proteostasis
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50EBEREBIEXNS MR REEXAEHERR. BIRREERE, FIDEXTXERRE
SERHOXAROEBERNRANEEZRE ; ERE/NROBEP X LRV EER X N5
BRAEELEVEROEBERER], #—IHNHARER LRSSV ABIR IS EALAES
IR PR XEBERRTE, #MERORBER. ZARFE 7RI ORBENRG R
BUINIR, AR T RN LR,




TR S5

=202 METFHARE+ERES

=5~ The 15" Annual Meeting of CSSCR
10.09-1012 PE-WHEK

Unlocking Early Human Development: Insights from Stem-

Cell-Based Embryo Models and Spatiotemporal Atlases

XIJ3L
EHIAY

[3#%%Z] Human gastrulation and organogenesis proceed through coordinated waves of gene regulation,
cell fate allocation, and morphogenesis, yet the spatiotemporal logic that governs these events
remains obscure. Here, we explore the molecular and cellular mechanisms underlying gastrulation and
early organogenesis using stem-cell-based embryo models, such as gastruloids and peri-gastruloids.
Additionally, we introduce a high-resolution, spatially resolved atlas of early human development,
generated by integrating imaging- and sequencing-based spatial transcriptomics. This atlas maps the
molecular, cellular, and architectural features of emerging organ primordia, with detailed emphasis on
the somite and heart. We further examine morphogen signaling pathways that drive cell fate patterning,
focusing on the crosstalk between Wnt and Nodal signaling. Our findings uncover a potential synergistic
effect between these pathways, elucidating the dynamics of the effect and its important role in guiding
cell fate decisions. Collectively, our work provides comprehensive insights into the molecular and
cellular logic that orchestrates cell fate decisions and morphogenesis during human post-implantation

development.
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Metabolic Imprinting in Immune Cell Development Sets

Anti-Inflammatory Fate

MRF
SRERF R E SRR

[#Z] Immune cell development is a stepwise program of lineage specification culminating in irreversible
commitment. Mature immune cells, however, retain functional plasticity, adopting pro- or anti-
inflammatory programs with context. This fixed-versus-flexible contrast motivates a central question:
can developmental cues predetermine the functional programs of mature immune cells? Here, we show
that metabolic cues encountered during immune development can install durable anti-inflammatory
capacity in T cells and macrophages. Specifically, T cells that develop in an oleic-acid-deficient thymus
acquire a strong propensity for regulatory T cell (Treg) differentiation, while monocyte-macrophage
precursors exposed to insulin like growth factor 2 (IGF-2) during development adopt an M2 program.
Importantly, T cells and macrophages bearing these developmental metabolic imprinting are refractory
to pro-inflammatory reprogramming and sustain robust anti-inflammatory activity even within the
inflammatory milieu of autoimmune disease, thus conferring these cell potent capabilities to treat
autoimmune diseases. The persistent anti-inflammatory capacity of these cells arises from irreversible
epigenetic modifications acquired during discrete developmental windows. In T cells, a paucity of oleic
acid increases H3K79 methylation, biasing the activation program toward Treg differentiation through
ATP2A2-Calcium signaling axis; in macrophages, IGF-2 exposure rewires DNA methylation to impose
an irreversible, OXPHOS-dominant metabolic program. Taken together, these conserved observations
across T cells and macrophages establish developmental imprinting as an additional layer of immune

regulation and open new avenues for the treatment of autoimmune disorders.
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Scenario-based design and applications of vascular

microphysiological systems

R
SRR E R ST

[ 5 ] Vascular microphysiological systems (MPSs) are emerging as pivotal platforms in biomedical
engineering, driven by advances in micropatterning, three-dimensional tissue architecture, and the
integration of cells with functional biomaterials. These technological innovations have substantially
improved the physiological relevance of vascular MPSs, enabling precise regulation of key parameters
such as microfluidic flow, biomechanical forces, and barrier functionality. Consequently, vascular
MPSs now serve as versatile and robust models for dissecting fundamental vascular biology under
controlled experimental conditions. In parallel, the translational relevance of vascular MPSs has
been increasingly recognized across wide applications, ranging from disease modeling and immune
response studies to preclinical drug testing and safety evaluation. As such, vascular MPSs are evolving
into highly adaptable tools that bridge the gap between fundamental biological research and clinical
innovation. This presentation outlines the development and application of scenario-based vascular
MPSs to recapitulate dynamic pathophysiological microenvironments. Furthermore, we discuss the
emerging paradigm of integrating vascularized MPSs with artificial intelligence, aiming to accelerate the
automation, standardization, and predictive power of MPS-based evaluation systems. In the future, the
convergence of vascular MPS technology with artificial intelligence holds the potential to revolutionize
tissue engineering, disease modeling, and drug discovery, paving the way for next-generation precision

medicine platforms.
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New Insights into the Regulation of Hematopoietic Stem

Cell Maintenance after Stress

AZME

R E R TR O

[ 45 2] Hematopoietic stem cells (HSCs) employ a very unique property to maintain themselves under stress
conditions such as irradiation and chemotherapy, while the underlying mechanisms are still not
fully understood. Here, we show that mitochondria play a crucial role in the regulation of HSC fate
determination after stress. Excessive increase in mitochondrial metabolism leads to the accumulation
of metabolic by-products, which impair the quiescence and self-renewal ability of HSCs. Further
investigations indicate that Nkx2-3/ULK1-dependent mitophagy is a critical mechanism for the
clearance of the activated mitochondria, therefore promoting HSC maintenance following stress. In
addition, we find that the activation of mitochondrial antiviral-signaling protein (MAVS)-mediated innate
immune pathway contributes to HSC damage following stress by triggering inflammatory response.
Importantly, we discovery an E3 ubiquitin ligase tripartite motif-containing 47 (Trim47) that facilitates
the degradation of MAVS via K48-linked ubiquitination, which protects HSCs from stress injury. These
findings not only shed new insights into HSC maintenance, but also provide promising targets for

mitigating stress-induced hematopoietic failure.
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Roles of Mitochondrial ETC in Liver Regeneration

30

INRFKEFHAFFR

[3#Z] Mitochondria are critical for proper organ function and mechanisms to promote mitochondrial
health during regeneration would benefit tissue homeostasis. In liver regeneration, we find that
proliferation is suppressed in electron transport chain (ETC)-dysfunctional hepatocytes due to an
inability to generate acetyl-CoA from peripheral fatty acids, and alternative modes for acetyl-CoA
production from pyruvate or acetate are suppressed in the setting of ETC dysfunction. We propose
that metabolic inflexibility within hepatocytes can be advantageous by limiting the expansion of ETC-

dysfunctional cells.
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X5 X BHEFEMBEEGIFTANSHE/HEELEER. REBMAEMRERNER TEERE
ERAEORABEHRNINE, EXNTFIREEEETSE IHE. ZNEEETS) BIERIER
ZRGMMR, ZMARE T ORERALEVNHBNEEER. BXARFEREEERR TR
AR H—, OEABSBEIRSHARERNDISEL, FERIERABARFER, AMES
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RINE, EE, TR, BEX
PREA SR RIFTASR, FES 610057

({#EE] K#ReJE (Ailuropoda melanoleuca) REEFENEHYM, BRHREMZHEMRIPAVE
Mt 5 Eipyfh, KEEBERIPEIE/LHERBE T FENAR, —HEFEFEEN B ARtk
ERASEAMEK, E5—FEHERFGH THEFRRRIBHE Y, FHRENEMRRN—LR
RiER, fllsmE. BRE. BES, TERARIERFERR, A, KEBESKEASMEERR
X5, MEMALLEHYFRETREBAMTIRSETHENEEZRE, BXERESBER
BEER, THREEEREMNOUNEN, AZRTARKEEEABTEYE. BEEFSAM
BT EFTIRE RIS S LHEM, XEREETABETARNSNEREGRRENELYST
TMENER, HFERTFHEZAZUERAIZESEESMARMBMIEMLRE, HARERREN
BaT SEAERRMHNETEE. BAMRURGYEEERS IRARFIEREE, Bl EE
REe. 48RRI AE. B MERTERNIRE, HREBRTAREBETHAMLIEIEMF
821%, MAMABRNERRR, E5THREYNFE. AFFMHARER, BIUARETAM.
BEREFARSTAREMEENZSHARIER, BNSAMEIAYEMSEMRREE, Y%
BEEMMREL, REDRESESAREMRIRE, HARBAYERSEBRHESESEMRIFT
RMUAMEE, ARUNSFEMZR, BNRBEREMARSENAEL, REREREFRES
sh¥pERlo

[X#@im] . RReIE, T4, HmIEE, TN
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miFE: guo-fb@gdmu.edu.cn

BRE, EFEL, 3, T AREEIH AERAFNEEREHHEERARBRSEXIEEIFE
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EB%’E: pgj@gdmu.edu.cn

(HHE]

BR ARERETETHAR (MSC) RRAVAINER (EVs) ERSEIMEANIRE (SLE) &7
TRBRIBAmREIXRE, Eit, AAREEITMLTE SLE RIEFHIFRSR, SHEBRFSHEWAE
AET 1G58 MSC KR EVs X SLE BYATT R

Bi%  BRETEMSRLEASEET SLE BEME MSC B EVs (Rapa-SLE-EV 2H) S5LAITF=45
WABITLLE, FHEETE MRL/lpr /NEREEFRRYETT B  RIRTEXRRR EVs BRSNS (FBS-EV)
HIEFRHY MSC BY EVs (FBS-EV ). RIFEFESBEWBRIAFMBFIEFRE MSC HY EVs (Rapa-
FBS-EV4H), URFFEFREBMERLIEERZET SLE MFHY MSC Y EVs (SLE-EV 4H). X&4A
NERNBBRERN. BIEEMRERGHTITG, I, HRT EVs RHRAZER IDO1 BIERNIE.

ZR . 5 SLE RIEFMRRAEEERERA T MSCHHBEME, MEMBSRLEH—FIEET ZIE,
Rapa-SLE-EV 44 Z2ELE T MRL/lpr/NERBE B Rk N B, Eir8ATFHEM MSC-EV 4,
ZAT R T SLE UXRERI, SFERMEESRAKTE. EEEMAMNMELRK, 5, Rapa-
SLE-EV 3+ M¥R X M4 AEEFRIL L ERAVIDEIER, RIFT B8, MR THRESRG, HELDTE
INREBE SR, MALEI L, Rapa-SLE-EV ¥ SLE B #fThae AA B SHAVIIHI(ER, X3
EFHSRENTAEEBIVAR 2,3- WNER 1 (ID01), ZERMIESSREL EVs 21X =E SLE B 44
2l

it 1 AFRFFRT —FRIEE MSC-EVs 477 SLE Sraufsshns, FiEsHEE S SLE mMBHIF e
E{’E}Eﬁ#%éaﬂ’ﬁ,%&,ﬁ, FI1§5% MSC-EVs IS iATS AL, ILTTZATAEIIRT 1BOL I,
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Anti-tumor effect of human CAR-microglia targeting

retinoblastoma and glioblastoma

Jia Xu', Jinyi Wang', Yimeng Gao', Zi-Bing Jin"

'Beijing Institute of Ophthalmology, Beijing Tongren Hospital, Capital Medical University,
Beijing Ophthalmology& Visual Sciences Key Laboratory, Beijing 100730 China.

*Correspondence: E-mail: jinzibing@foxmail.com

[ 45 Z ] Retinoblastoma (RB) and glioblastoma, as aggressive central nervous system (CNS) solid malignancy,
lack of effective treatment. Chimeric antigen receptor (CAR) immune cell therapies opened a door to
treat tumors. However, whether microglia, the resident macrophages in central nervous system (CNS),
could be engineered to treat CNS tumors remains unknown. Here, we developed human CAR-microglia
and found CAR-microglia generated from induced pluripotent stem cells (iPSCs) exhibited remarkable
phagocytic effect against retinoblastoma cells, glioblastoma cells as well as retinoblastoma organoids
by live imaging. Furthermore, CAR-microglia administration to immunodeficiency mice carrying
retinoblastoma and glioblastoma xenograft resulted in significant reduction in tumor growth and
prolonged survival. Moreover, the anti-tumor effect of CAR-microglia could be enhanced in combination
of T cells activation. Together, our findings showed the significant anti-tumor effect of CAR-microglia in
retinoblastoma and glioblastoma, therefore providing the convincing evidence that encourages further
development of CAR-microglia for treatment of CNS malignancies with specific antigens.

[ < # ia ] Retinoblastoma, Glioblastoma, Chimeric antigen receptor (CAR), Microglia, Induced

pluripotent stem cells (iPSC)
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Aerobic Exercise Suppresses Melanoma Progression
by Promoting Abcal-Mediated Differentiation of
Hematopoietic Stem Cells into

Huixin Pan, Youhan Liu, Jing Zhang, Xin Zhou, Qinglu Wang*

Graduate School of Education, Shandong Sport University, Jinan, 250102, China

[#8 ZE ] Melanoma is a highly aggressive skin malignancy with poor prognosis, high metastatic potential,
and limited treatment options in advanced stages. Recent evidence suggests that lifestyle interventions
such as aerobic exercise can act as potent modulators of the tumor microenvironment (TME),
influencing immune cell composition, phenotype, and function. However, the cellular and molecular
mechanisms underlying these effects remain largely unresolved. In this study, we explored how
aerobic exercise alters hematopoietic stem cell (HSC) fate decisions, macrophage differentiation, and
immune activation in a murine melanoma model, with a particular focus on the role of the cholesterol
transporter Abcal.

Female C57BL/6J mice were subcutaneously inoculated with B16F10 melanoma cells and randomly
allocated to either a sedentary control group or an exercise intervention group. The exercise regimen
consisted of treadmill running at 9 m/min for 30 minutes per day, 5 days per week, over three weeks,
following a short adaptation phase. Tumor growth was monitored longitudinally, and histopathological
changes were assessed by hematoxylin-eosin staining. Single-cell RNA sequencing (scRNA-seq) was
employed to characterize the TME at single-cell resolution, followed by pseudotime trajectory analysis
to map immune cell differentiation dynamics and cell-cell communication analysis to identify key
regulatory signaling pathways.

Aerobic exercise significantly inhibited tumor growth, reduced malignant histological features such
as nuclear atypia, necrosis, and aberrant vascularization, and prolonged survival compared with
sedentary controls. scRNA-seq profiling identified seven major cell populations, including melanoma
cells, endothelial cells, fibroblasts, epithelial cells, cycling basal cells, HSCs, and macrophages. Exercise
reduced the proportion of melanoma and epithelial-like cells while markedly increasing endothelial
cell abundance, suggesting enhanced vascular remodeling. Pseudotime analysis revealed a clear
developmental trajectory from HSCs toward macrophages, with exercised mice exhibiting accelerated
differentiation. Gene expression analysis highlighted robust upregulation of Abcal, Adgrel (F4/80), and
Adam8 in macrophages from the exercise group, implicating these genes in cholesterol efflux, immune
activation, and inflammatory regulation.

Functional enrichment analyses using GO and KEGG revealed significant activation of ribosomal
biogenesis, lysosomal pathways, mitochondrial oxidative phosphorylation, and immune-related
processes, consistent with a metabolic and functional reprogramming toward pro-inflammatory M1
macrophage phenotypes. Importantly, intercellular communication analysis showed that exercise
selectively enhanced Notch signaling to HSCs, a pathway known to regulate self-renewal and lineage
specification. The presence of Notch pathway-associated genes within pseudotime trajectory-linked
modules further supports its role as a driver of exercise-induced HSC-to-macrophage commitment.
Collectively, these findings demonstrate that aerobic exercise exerts a multi-level reprogramming
effect on the melanoma TME by promoting Abcal-mediated differentiation of HSCs into functionally
activated M1-like macrophages, driven in part by augmented Notch signaling. This immunomodulatory
mechanism may underlie the observed tumor suppression and improved host survival, providing novel
insights into the integration of structured exercise into melanoma management strategies.
Keywords:aerobic exercise, melanoma, Abcal, macrophage

*Correspondence:
Graduate School of Education, Shandong Sport University, Jinan, 250102, China
Email: wgl_zcg@126.com
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Maintenance of self-renewal and pluripotency of human

pluripotent stem cells on ethanol fixed feeder cells

Yahui Ren, Sijin Zhang, Yun Liang, Zichao Gong,
Yongyi Cui & Wei Song*

School of Life Science and Engineering, Henan University of Urban Construction, Pingdingshan,
Henan 467044, China
* Correspondence and requests for materials should be addressed: Prof. Wei Song.

E-mail:songwei@hncj.edu.cn

[#8Z] Feeder cells play an important role in the culture of human pluripotent stem cells (hPSCs) in vitro.
Previously, we used methanol as a fixative to prepare feeder cells for the cultivation of pluripotent stem cells (PSCs),
and this method could maintain the self-renewal and pluripotency of PSCs. However, methanol is toxic, and so
here we examined whether ethanol

could be used to prepare feeder cells as a fixative for hPSC culturing. Primed, naive, and extended human
embryonic stem cells and induced pluripotent stem cells can maintain self-renewal and undifferentiated
potential on feeder cells treated with ethanol for an extended period. RNA sequencing analysis showed that the
expression of collagen-related genes in hPSCs cultured on feeder cells treated with ethanol was significantly
lower as compared with hPSCs cultured on feeder cells treated with mitomycin C. Therefore, we speculate that
the signaling pathway mediated by collagen-related genes may, at least in part, contribute to the maintenance of

self-renewal and pluripotency of PSCs induced by feeder cells treated with chemicals.

[X5#1i7] ethanol;feeder cells; human embryonic stem cells; human pluripotent stem cells;

self-renewal
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Evaluationoftheimpactofcustomizedserum-freeculturemed
iumontheproductionofclinical-gradehumanumbilicalcordm

esenchymalstemcells_insightsforfutureclinicalapplications

[#Z] The selection of suitable culture medium is critical for achieving good clinical outcomes

in cell therapy. To support the commercial application of stem cell therapy, customized culture
media not only need to promote stem cell proliferation, but also need to save costs and meet
industrial requirements for inter-batch consistency, efficacy, and biosafety. In this study, we
developed a series of serum-free media (SFM) and elucidated the effects between different
SFM, as well as between SFM and serum-containing media (SCM), on human umbilical cord
mesenchymal stem cells (hUC-MSCs) phenotype and function. We analyze and emphasize from
the perspectives of clinical and commercial application why research on customized culture
media is critical for the success of enterprises developing novel cellular therapeutics.
METHODS: We cultured hUC-MSCs with identical cell seeding densities in different
formulations of SFM and SCM until passage 10 and examined the changes in cell phenotype
and function. We analyzed the results with the commercial application requirments of the
cellular therapy industry to assess the potential impact of customized culture media on inter-
batch consistency, efficacy, stability, biosafety, and cost-effectiveness of industrial-scale cell
production.

RESULTS: hUC-MSCs cultured in SCM and SFM exhibit consistent cell morphology and surface
molecule expression, but hUC-MSCs cultured in SFM demonstrate higher activity, superior
proliferative capacity, and greater stability. Furthermore, hUC-MSCs cultured in different SFM
exhibit differences in cell activity, proliferative capacity, senescent rate, and S/M ratio of cell
cycle, while maintaining a normal karyotype after long-term in vitro cultivation. Moreover, we
found that hUC-MSCs cultured in different media exhibit variations in paracrine capacity and in
their support of hematopoietic stem cell (HSC) self-renewal.

CONCLUSION: Considering the substantial funding and time required for cell-based drug
development, our results underscore the importances of comprehensively optimizing the
composition of medium for the specific disease prior to conducting clinical trials of cell-based
therapies. The criteria for selecting culture medium should be based on the requirements of
the target disease for cellular function. In addition, we provide a way to formulate different
customized SFM, which is beneficial for the development of cell therapy industry.
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SEENHIE iPSC MRAIAE BN ATF T R ELH SRR 5

PUERE:

[(BY] (A% (PD) BEERNMEIZRITIHERR, MEHYETEIERRE, FRABTHRESE
MRIIRE. ESZaTAR (PSC) TTERBRBEARITNE, EEEERNERUNERSIEHNE
TEFRRYNH i BB, AR EEIMEIEENS iPSC 18T PD BEUNRITHRER D FHHEIRIR
M, FlmPREX &asT iR kiR,

[757£] © 3§ 40 R MPTP IES8 PD BEUNR D ARERA (St). Brhd (E). iPSCaITA (T). BX
BT (ET), FHIRIEEIIEA (CtrD). TLAM ET HiBidEERpkE5T iPSC, EHF ET AT S8
AmEaILk. BI e R EEmhthee, RRAKENERXEBRERZWE (TH), TEESR
APMERER, ELISANMES EBRE (EP) MEEEKEATF (NGF), Western Blot #1 gPCR
MR Wntl, Lmxla EREFRX,

[£5R] : PD #REUREINEEIL, StBEnhREIEZE TR, TH RIARE ; TEHRESTR StAERER
651, W& ErbB. Wnt #1 HIF-1 55:@88 ; T Aizchae HEFMEAHEXLEEER, Wntl. Lmxla.
Neurog2 M THRZEXEZS T StA  EAHTHRERNEZMN T TAH, Wntl EERZXEFH, EPIA
NGF KTiRE, BETH EHEXEELN ; ET AEITAFMHM Wntl. Lmxla. Neurog2 BIRIE L
WEZMT EAMT 4H,

(45i¢] : i=ohBXS IPSC /ATy E&04E PD /NRIEohIhEE, MREMTFE—TFFi. HNGIATEESiEnhiz
5 _ERREM NGF /KF. BUE Wnt 5588, 158 Wntl-Lmxla J@1FIF, (€3 iPSC 1% BiZeEM
ZTRNEX. ZARAEHEARETT PD iR T LIaKiE,
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A Study on the Molecular Mechanisms by Which Exercise
Regulates Neuronal Ferroptosis to Improve Parkinson's

Disease

Xinzhou

Graduate School of Shandong Sports University
Jinan, Shandong Province, China

Corresponding Author Contact: zhou_xin0925@163.com

[ 45 E ] Research Objectives: Parkinson's disease (PD), the second most common neurodegenerative disease
worldwide, has a pathological process closely related to the ferroptosis of dopaminergic (DA) neurons. Compared
to traditional treatments, exercise has demonstrated significant potential in the management of PD by
modulating DA levels and synaptogenesis in PD patients. However, the specific mechanisms by which exercise
inhibits the ferroptosis of PD neurons remain unclear. Therefore, this study focuses on ferroptosis and explores
how exercise influences this process at the molecular level to improve PD, thereby providing insights into the
mechanisms underlying exercise therapy for PD.Research Methods: A total of 34 SPF-grade male C57BL/6J
mice were randomly divided into a control group and a PD group. The groups were injected with saline or
MPTP for 14 days, respectively. Following the injections, behavioral assessments were performed, along with
the exploration of the immune transition mechanisms in PD mice through TH immunohistochemistry, single-
cell nuclear sequencing, and spatial transcriptomics. Subsequently, the PD group was further divided into
an exercise group and a sedentary group for an 8-week aerobic exercise intervention on a treadmill. After the
intervention, comprehensive transcriptomic sequencing and related assays (including measurements of calcium
ion content, iron content, glutathione levels, superoxide dismutase activity, and malondialdehyde levels), as well
as qRT-PCR and Western blot analyses, were conducted to investigate the mechanisms of exercise intervention
in PD. Research Results: (1) In the PD group, the quantity of astrocytes and microglia increased significantly,
exhibiting marked co-localization. Genes Atpla2, Ptgds, Trpm3, and Slcla2 were notably downregulated in
the midbrain tissues of PD mice, indicating involvement in inflammation activation and the activation of NRF2-
related ferroptosis processes. (2) Eight weeks of treadmill exercise significantly upregulated the expression of
Atpla2 and Slcla2 genes in the midbrains of exercise group mice, further inhibiting the ferroptosis of DA neurons.
Additionally, iron content and malondialdehyde levels in the midbrain of exercise group mice significantly
decreased, while levels of glutathione (GSH), total superoxide dismutase (SOD) activity, NRF2, SLC7A11, and
GPX4 significantly increased.Research Conclusion: (1) The crosstalk between astrocytes and microglia in the
midbrain of PD mice may activate the ferroptosis of dopaminergic neurons in the substantia nigra by significantly
downregulating genes Atpla2, Ptgds, Trpm3, and Slcla2. (2) Moderate-intensity treadmill exercise for 8 weeks
may inhibit ferroptosis of DA neurons by upregulating Atpla2 and Slcla2, and the specific mechanism involves
the NRF2-SLC7A11-GPX4 pathway.

[><5#i7]] Parkinson's disease; ferroptosis; immune cells; calcium ions; dopaminergic neurons.
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W F A A I T AR TH BE AR

INRER ™, KT

EMAFE—ER, K&, M, BB%: 130021
*tsun41l@jlu.edu.cn

(FEE] &mF4 (hematopoietic stem cells, HSCs) E4IF R ERSHALEBERRIEEZD
R, HEBEERET MBRRGERFENED RBEEXEFENEEZFE, 7AM, HSC BiEdiErE
EBEFEREHIFRMARATER-E, mERNTBERENIRKNA, NEEERIAERENES
HRRBMZ ZEETEE, HENSEBERIME, ERENTHRETRFERBHXERF
8] &R,

FNFFAKARERBEXERATH “AREEENRBREE X—MHMa#, REFAEEL
EYMERABS FHE, KUTE. NEMfESEEREEXRRRATTNEE, NMEEnF
METHNERMES TN, EFEX, HMNEEARTUTRAEAILIE

1) RESMEEMTHRMEZE siCDA0 M EIE. BIIRITHEMREFE2 FHKRINL, 1K
T HSC RRE 73 R s R AR E B4 A B MHE X siCDA0, IZERIEAXE NI T MR
M5 EAMAE ERASEL, EEEEAET TARND MR R R, BEIGRTING
FRMZAFESVE, X—TIEAFBAYMHENTSHEE I HSC LRMREATRMTHR
o

2) FBMARMEIEIEBBERERR, RS HSC BIEMINE, RITWET AN & BERIf RS el
R, BEETHRME SERINERAEEER, BRINGT#1E HSC WREPAT, Fi, %
HARNET BRFIFENERRS, EMTFEEXF HSCHERSKIAFEENRE “MRMESML,
X—HREZERS 7/ BIREA HSC BHENEIIE, HFARKRIGRENVETE 7 EA0,

SE, AMRIBT TR EMERMEE HSC TREREN B ERRMZ PN EEER, RETE
FARMENZHEE R B RAT SHIFRMUHNTERE. ZRVITERMINESELTHABRZENRK
ThERBM TR AR, ATHRET NEEBIEFImARMERAIRR R EE T VAR M,
SEXRBL -

[1] H. Chen, X. Cong, C. Wu, X. Wu, J. Wang, K. Mao, J. Li, G. Zhu, F. Liu, X. Meng, J. Song, X. Sun, X.
Wang, S. Liu, S. Zhang, X. Yang, Y. Song,” Y.-G. Yang,* T. M. Sun*. Sci. Adv. 2020, 6, eaax4690.

[2] J. Wang, K. Mao, X. Cong, H. Tan, C. Wu, Z. Hu, Y.-G. Yang*, T. M. Sun*. Sci. Adv. 2022, 8, abq3699.
[3] Y. Hou, Y. Xin, S. Liu, Y. Li, X. Meng, J. Wang, Z. Xu, T. M. Sun*, Y.-G. Yang*. Am. J. Transplant. 2022,
22,2246-2253.
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CXCR4 S338X d&iAtgaFRE CAR-T TR 3L SThEE

EF W, SAIE", K

EMAFEREE—ER

[BrY] St B HEHARAME (B-ALL) FEBR CD19 MEMEX%, BEHERNAEHMRARS
., M CART AR SRR IRIEEERNER, BEESRTHIR/AMRE, SHRETITHEER
A CD19 CAR-T (CAR19-T) ZHBRAZRIAINAEIGSREY CXCR4 S338X REMKZ R EIAEFREIIR.
FTFREFICIZ CAR-T ARRAERY, FH BRI A Mo

(5] BIERESNESAN, RITWET CARLO-T 4AMEXTER. CARLIO-T MM d RAFER
CXCR4 (CAR19/CXCRAWT-T) 8 CXCR4 S338X (CAR19/CXCRAS338X-T). #% M4 A2 E CXCR4
FiX. CXCL12 RUBUFEY ERK1/2 5 AKT S @RRAUE. ZAHAZE:T NCG /N CDX 1 PDX 12,
Wit CAR-T ZARBRYEREVARAE S IBIZRE DU RAEAT A Mo

[455] CAR19/CXCR4S338X-T 4AfIRME CXCR4 RiXEZE ST CAR19/CXCRAWT-T Kex$H8 CAR19-T
R, HITMEDR CXCLI2 FS TR TS RS, CXCL12 R T, CXCRAS338X T FRiAHAME
ERK1/2 5 AKT BiER{L1858, M CAR19/CXCRAWT-T K388 CAR1O-T ARG BRI FER. KR
I 2R, CAR19/CXCRAS338X-T 4HM BRI LM B BE M, 51 CCRT+CD4A5RA+ T
BEKHRICIZ T AR RE, BRRAMBHRES T CARLI9/CXCRAWT-T K CAR1O-T 4H, HEEMNEKHA
THIMBEEFE,

[£532] 7£ CAR19-T A8 HRIX CXCR4 S338X A B E LR BB EAES], BRFTAMMEEICIZ T4
ok, BEMANKTN. AARIERIEIRAY CXCR4/CXCLL2 S BRI MKR RS T Mg

CAR-T 4HRE;&Tr MIFRLHUR FEIE S &R iR (R B,

[X5iF) BEE. HAMESAE T AM. CXCR4 S338X. CXCL12. B A2t HE4EE miE. &
NG A== Nk

WEHEERKR AR : $1E zhenghu@jlu.edu.cn; 7k yongg@jlu.edu.cn
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CircRNA_17725-engineered Mesenchymal Stem Cells
Alleviated Systemic Lupus Erythematosus by Reshaping
Immunometabolism

k=3 =N ST N E‘JS(E'I &L EEC ERE. el
FEL H:BIJ.I TRIRT *”

1Medical Research Center, Weifang People's Hospital, Shandong Second Medical University, Weifang
261000, Shandong, China;

2Department of Rheumatology and Immunology, Weifang People's Hospital, Shandong Second Medical
University, Weifang 261000, Shandong, China;

3Department of Rheumatology and Immunology, Nanjing Drum Tower Hospital, Affiliated Hospital of
Medical School, Nanjing University, Nanjing, 210000, China;

4Department of Physiology, Basic Medicine College, Shandong Second Medical University, Weifang,
Shandong, China;

S5Department of Gastrointestinal and Anal Diseases Surgery, Affiliated Hospital of Shandong Second
Medical University, Weifang 261000, Shandong, China.

[# 2] Background/Objective: Systemic lupus erythematosus (SLE) is a chronic and systemic autoimmune disease with unclear
pathogenesis. Increasing evidence has emphasized the application of tissue engineering strategies to optimize the therapeutic
outcomes of mesenchymal stem cells (MSCs)-based regenerative and immunomodulatory strategies in autoimmune
disorders. Herein, we present a promising strategy based on circRNA_17725-engineered MSCs for SLE treatment by reshaping
inflammation and immunometabolism.

Methods: Firstly, we performed the single-cell RNA sequencing (scRNA-seq) to elucidate the heterogeneity of peripheral blood
immune cells in SLE. The proliferation, apoptosis, polarization and glucometabolism of macrophages were estimated. The
potential effects and molecular mechanisms of circRNA_17725 in regulating MSCs were assessed in vitro and in vivo. CUT &
Tag, dual luciferase reporter gene assay and other molecular biological techniques were applied to illustrate the regulatory
mechanism of circRNA_17725. The therapeutic effect of circRNA_17725-engineered MSCs was investigated using MRL/lpr
mouse lupus model.

Results: The scRNA-seq analysis revealed a SLE-specific upregulated CD14+CD300E+ monocyte subset in the peripheral blood
of SLE patients, which potentially contributed to SLE pathogenesis. Besides, the expression of CD300E at the mRNA level
was positively associated with M1-type markers (HLA-DRA, CD11c and CD68) but negatively associated with M2-type marker
(CD206) in SLE, implicating the altering effect of CD300E on macrophage polarization in SLE. As demonstrated by in vitro
experiments using macrophage model, CD300E promoted the proliferation and M1 polarization through JAK1/STAT1 signaling
pathway, thereby aggravating inflammatory and immune responses. Nonetheless, the administration of CD300E-knockdown
Raw264.7 macrophages through the mouse tail vein significantly alleviated lupus nephritis and systemic inflammation of
MRL/lpr mice by inducing M2 polarization and the regulatory T cells (Tregs). Mechanically, the CUT & Tag analysis and dual
luciferase reporter gene assay had demonstrated circRNA_17725 inhibited the expressions of CD300E and HIF1A, while HIF1A
could transcriptionally activate CD300E and circRNA-17725. Furthermore, circRNA_17725 enhanced the polarization of anti-
inflammatory M2 macrophages and suppressed inflammation and glucose metabolism reprogramming in macrophages
in vitro through CD300E-HIF1A-JAK1/STAT1 signaling axis. The administration of circRNA_17725-overexpressed Raw264.7
macrophages significantly alleviated lupus nephritis of MRL/lpr mice by expanding M2 polarization and Tregs. Additionally,
circRNA_17725-engineered MSCs exhibited therapeutic effects in MRL/lpr mice.

Conclusion: This study introduces an engineered MSC-based approach that combines anti-inflammation,
immunosuppression, and immunometabolism reshape, for effectively alleviating nephritis via the circRNA_17725-CD300E-
HIF1A axis.

[5<#837]] Systemic lupus erythematosus; Mesenchymal stem cells; CD300E; HIF1A; Metabolic reprogramming -
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FIRBFH MM 1 R4 (CB-RE-01) FFRRE#HSFME
BETE
kB, HIIER, BEREX , BHR, AR EE"

L IRRERF EFHRE BEEF
2. IRREARTF EFER R LR IR M F I EE
3. IRREARF M RmaIZE S8 R A0

(B 25B80)] EEEMTRRL (CLTI) BEEWEIMEST MITERSERENKG, EEELS
BHUBVRETT R, FRANTEPALLRTF AR RE-01 FF5 /AP IE8525MNE M A ZAM (PBMNC) RIIME
WMESHREERN, HEHEEBRARRSTHR. ARNE ZHNA, AHRBEEZERMER
BRI SAZ 4R (CBMNC), FARRMRIAREAR CB-RE0L 4k, HiTAEAINNEE.

[53%] MIRREERRRERTI, 9% CBMNC #£ RE-01 74155 5 X, 18 CB-RE-01 4, &
IR AR DT ET AR, H#iT HUVEC HIZxLI TG M ER R SILIEEE S, B LIRS
B RIR LI DS E MR,

[453R] RE-01 35722 LiF CD34 45 M2 B Em4Af (CD206) thfil, CB-REOL HRAEIBRNIE
# HUVEC 18JE S ERERZRL, MEMERNNT CBMNC, HAAAMMRIHEITEEIGRE, IRTAEAR
SRRVRIRIEE R I,

[45i€] CB-REO1 AREEMINE R RIFHNMENRESHLEEIIRE, A&EFAMAREEMRAAR
HIFIBIRR BIR. SRJFE—TIWIEEFRTRS REFENG, HEHFEIRRZ L.
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CD33"°-CD33-mesothelin loop CAR design avoids fratricide
and improves efficacy of iNK cells against acute myeloid

leukemia

Yao Wang"*", Xiujuan Zheng">**", Zhigian Wang>**, Ziyun Xiao™**, Yunqing

1,2,34*

Lin>**, Fan Zhang>**, Yanhong Liu*’, Fangxiao Hu®', Jinyong Wang

'Guangzhou Institutes of Biomedicine and Health, Chinese Academy of Sciences,
Guangzhou, 510530
*State Key Laboratory of Organ Regeneration and Reconstruction, Institute of Zoology, Chinese
Academy of Sciences, Beijing, 100101
3Beijing Institute for Stem Cell and Regenerative Medicine, Beijing, 100101
*University of Chinese Academy of Sciences, Beijing, 100049
t These authors contributed equally: Yao Wang, Xiujuan Zheng.
*Correspondence: Fangxiao Hu (hufangxiao@biscrm.ac.cn),
Jinyong Wang (wangjinyong@ioz.ac.cn).

(#Z] Background Acute myeloid leukemia (AML) patients are often older, which brings challenges
of endurance and persistent efficacy of autologous CAR-T cell therapies. Allogenic CAR-NK cell therapies
may offer reduced toxicities and enhanced anti-leukemic potential against AML. CD33 CAR-NK cells have
been investigated for AML therapy. However, the fratricide-mediated lysis of CD33-expressing NK cells by
CD33 CAR-NK cells limits the expansion and efficacy of CD33 CAR-NK cells. Mesothelin (MSLN), a tumor
differentiation antigen, is highly expressed in a fraction of AML patients, making it a promising target for AML
therapy.

Methods We designed a novel CD33-MSLN loop CAR (Loop CAR) and evaluated its anti-tumor efficacy in
human umbilical cord blood-derived NK (UCB-NK) cells and human pluripotent stem cell-derived NK (hPSC-
iNK) cells. To further avoid fratricide caused by endogenous CD33 expression in NK cells, we established
a hPSC-derived cell line via knockout of CD33 gene (CD33KO) and engineered Loop CAR. We generated
CD33KO-Loop CAR-iNK cells using an organoid induction approach. The efficacy of CD33KO-Loop CAR-iNK
cells against tumor cells expressing CD33 and MSLN was investigated both in vitro and in AML xenograft
mice.

Results Loop CAR-NK cells exhibited superior cytotoxicity against dual-antigen-positive tumor cell lines
and primary AML cells compared with CD33 CAR-NK and MSLN CAR-NK cells. Moreover, Loop CAR-NK cells
showed upregulated signaling pathways related to NK cell activation and cytotoxic function. The loss of
CD33in iNK cells effectively avoided fratricide, improved expansion ability, and significantly enhanced CD33
and MSLN-mediated specific cytotoxicity of Loop CAR-iNK cells. Moreover, the CD33KO-Loop CAR-iNK cells
demonstrated superior tumor-killing activity in AML xenograft mice and significantly prolonged survival.
Conclusion Loop CAR empowered both UCB-NK cells and hPSC-iNK cells with superior cytotoxicity against
CD33+MSLN+ tumor cells. Genetic disruption of CD33 avoided fratricide and improved efficacy of Loop CAR-
iNK cells against AML. This innovative strategy possesses unique advantages and translational potential for
treating AML.

[>#37] Bivalent CAR-NK; CD33 knockout; acute myeloid leukemia; hPSC; fratricide
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Engineered CRO-CD7 CAR-NK cells derived from pluripotent
stem cells avoid fratricide and efficiently suppress human

T-cell malignancies

Yunging Lin™*", Ziyun Xiao™*", Fangxiao Hu®, Xiujuan Zheng"?, Chenyuan
Zhang'?, Yao Wang"?, Yanhong Liu*?, Dehao Huang’, Zhigian Wang'?,
Chengxiang Xia’, Qitong Weng"?, Legiang Zhang"?, Yaoqin Zhao?, Hanmeng Q#,
Yiyuan Shen’®, Yi Chen®, Fan Zhang™?, Jiaxin Wu'?, Pengcheng Liu*?, Jiacheng
Xu™?, Lijuan Liu*?, Yanping Zhu'?, Jingliao Zhang®, Wenbin Qian’, Aibin Liang®,

2,3*

Xiaofan Zhu*, Tongjie Wang"**, Mengyun Zhang"** and Jinyong Wang"**
'State Key Laboratory of Organ Regeneration and Reconstruction, Institute of Zoology, Chinese
Academy of Sciences, Beijing, 100101, China.

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

*Beijing Institute for Stem Cell and Regenerative Medicine, Beijing, 100101, China.
“State Key Laboratory of Experimental Hematology, National Clinical Research Center for
Blood Diseases, Haihe Laboratory of Cell Ecosystem, Institute of Hematology & Blood Diseases
Hospital, Chinese Academy of Medical Sciences & Peking Union Medical College, Tianjin,
300020, China.

*Department of Hematology, the Second Affiliated Hospital, College of Medicine, Zhejiang
University, Hangzhou, Zhejiang, 310009, China.
®Department of Hematology, Tongji Hospital of Tongji University, Shanghai, 200065, China.
*Corresponding Author E-mail: wangtongjie@ioz.ac.cn, zhangmengyun@ioz.ac.cn,
wangjinyong@ioz.ac.cn

[#Z] CAR-NK cell therapy targeting CD7 has emerged as a promising approach for treating T-cell malignancies.
However, conventional CAR-NK cell therapy faces the challenges of cell fratricide due to CD7 expression
on both malignant cells and normal NK cells. The human pluripotent stem cells (hPSCs) were genetically
modified by knocking out the CD7 gene and introducing the CD7 CAR expression cassette to generate
CD7 KO-CD7 CAR-hPSCs. The CD7 KO-CD7 CAR-iNK cells derived from CD7 KO-CD7 CAR-hPSCs using an
efficient organoid induction method could effectively avoid fratricide, demonstrated normal expansion,
and exhibited potent and specific anti-tumor activity against CD7+ T-cell tumor cell lines and primary
T-ALL cells. CXCR4 overexpression in CRO-CD7 CAR-iNK cells improved their homing capacity and
extended their persistence in vivo. The CRO-CD7 CAR iNK cells significantly suppressed tumor growth
and prolonged the survival of T-ALL tumor-bearing mice. Our study provides a reliable strategy for
the large-scale generation of fratricideresistant CD7 CAR-iNK cells with robust anti-tumor effects from
hPSCs, offering a promising cell product to treat T-cell malignancies.

[%##i7] hPSCs; CD7 CAR-NK; T-ALL; Fratricide-resistance; CXCR4; Persistence




TR S5

=202 METHARETERES

__ ; The 15" Annual Meeting of CSSCR
10.09-1012 PE-WHEK

Pluripotent stem cell-derived iTNK cells acquired
intracellular antigen-targeting capability via a synthetic
CD8-CD28-TCR complex

Xiujuan Zheng

[ # Z ] Tumor-associated antigen-specific T cell receptor (TCR)-engineered T cells offer a promising
strategy for cancer therapy. However, the mispairing of endogenous and genetically transferred TCR
subunits, and the downregulation of HLA-I molecule expression on tumor cells have impeded the
advancement of TCR-T cell therapy. Natural killer (NK) cells exhibit broad anti-tumor activity with low
side effects but lack the capability to recognize intracellular antigens. Here, we found that the human
pluripotent stem cell (hPSC)-derived iNK cells, unlike tissue-isolated NK cells, expressed all four CD3
subunits at the transcriptome level. We introduced a synthetic gene-expressing complex (SCOTR),
encoding a tumor antigen-specific TCR, CD8 coreceptor, and CD28 costimulatory molecule, into hPSCs
to generate SCOTR-hPSCs. The SCOTR-hPSCs gave rise to abundant synthetic TCR complex-expressing
iNK (siTNK) cells via an organoid induction method. These siTNK cells showed HLA-dependent, antigen-
specific cytotoxicity against tumor cells and significantly suppressed tumor growth in tumor xenograft
animal models, while also preserving universal non-specific tumor-killing activity. Collectively, siTNK
cells, as hPSC-derived hybrid cells with dual features of adaptive T and inherent NK cells, offer an

artificial cell source for human immunotherapies.
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Enhancing Wound Healing with Perinatal Mesenchymal

Stem Cells and Optimized Hydrogel Formulations

Xiujuan Zheng

[##Z] Chronic and diabetic wounds, including diabetic foot ulcers (DFUs), present significant clinical
challenges due to poor healing outcomes with conventional therapies. Mesenchymal stem cells (MSCs),
particularly those derived from perinatal tissues, hold promise for advancing wound care by promoting
tissue repair through direct cellular replacement and paracrine signaling. This study investigates the
therapeutic potential of human chorionic villus MSCs (hCVMSCs) and human umbilical cord MSCs
(hUCMSCs), delivered via a polyethylene glycol diacrylate (PEGDA) and sodium alginate (SA) hydrogel
scaffold with collagen | (Col-I), in accelerating wound healing.

In vivo studies demonstrated that hCVMSC- and hUCMSC-laden hydrogels significantly enhanced
wound closure, re-epithelialization, angiogenesis, and collagen deposition compared to controls, with
hCVMSCs showing particularly robust effects. Histological analyses revealed increased keratinocyte
maturation (elevated KRT10/KRT14 ratio), keratinocyte proliferation (KRT14+/Ki67+ cells), and higher
density of CD31+ blood vessels. Mass spectrometry analysis of MSC-derived secretomes identified
conserved proteins, including THBS1, SERPINEL, ANXAL, LOX, and ITGB1, enriched in pathways related
to extracellular matrix (ECM) organization, cell adhesion, and immune modulation. Notably, the PI3K/
AKT signaling pathway emerged as a central mediator of MSC-induced wound repair.

The PEGDA/SA/Col-I hydrogel provided an optimal microenvironment for MSC viability and function,
balancing mechanical support with bioactivity. Combination therapy using MSCs and their secretome
further enhanced wound healing outcomes, highlighting the complementary roles of cellular and cell-

free therapies.

These findings underscore the potential of perinatal MSCs, particularly hCYMSCs and hUCMSCs,
combined with optimized hydrogel scaffolds, in accelerating cutaneous and diabetic wound healing.
This approach offers a promising avenue for developing advanced regenerative therapies for chronic

wounds.




TR S5

202 hEFHEREHERES

The 15" Annual Meeting of CSSCR
10.09-1012 PE-WHEK

NEXT-GENERATION ELECTROPHYSIOLOGY FOR FUNCTIONAL
CHARACTERIZATION OF HUMAN NEURAL ORGANOIDS AND
ASSEMBLOIDS

Haiyan ZHANG, Elvira GUELLA, Simon SENNHAUSER, Praveena
MANOGARAN, Marie Engelene OBIEN

MaxWell Biosystems, Zurich, Switzerland

[ #§ Z ] Objective Three-dimensional neural models derived from human-induced pluripotent stem
cells (hiPSCs), including organoids and assembloids, have emerged as indispensable systems for
recapitulating fundamental aspects of human brain development. These models have proven critical
for studying neurological disorders like Alzheimer's and Parkinson's disease. To fully understand
the intricate dynamics of the neural networks within these self-organizing in-vitro cellular models,
there is a need for real-time and label-free electrical activity measurement. Methods In this study, we
utilized the MaxOne and MaxTwo HD-MEA platforms, each equipped with 26,400 electrodes per well,
to record extracellular action potentials from various 3D neural models at multiple scales, ranging
from network-level activity to single-cell and subcellular analyses. Results We demonstrated the
flexible electrode selection for recording neural activity and how it improves the collected data's
statistical power and reproducibility. Key parameters like firing rate, spike amplitude, and network
burst profile were extrapolated. We used the AxonTracking Assay to trace action potential propagation
along axonal branches, enabling a detailed examination of axon morphology and function, including
conduction velocity, latency, axonal length, and branching patterns. This breakthrough assay allows
for high-resolution investigation of disease models targeting axon initial segments, axonal branching,
development, and conduction. Conclusion The HD-MEA platforms’ capability for targeted electrode
selection improves data consistency and enables more comprehensive statistical insights. Furthermore,
automated data visualization and metric extraction make these systems a robust and user-friendly

choice for in-vitro disease modeling and drug testing in both acute and longitudinal studies.

[X#2i7] Organoids; high-density microelectrode arrays; in-vitro; electrophysiology
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Reversible ALKBHS cytosolic aggregation accelerates MSCs
cellular senescence
Li-Qian Chen", Xiu-Wu Bian®, Zhongjun Zhou?, and Guoxiang Jin*

'Zhongshan School of Medicine, Sun Yat-sen University, Guangzhou 510080

’Institute of Pathology and Southwest Cancer Center, Southwest Hospital, Third Military
Medical University (Army Medical University) and Key Laboratory of Tumor Immunopathology,
Ministry of Education of China, Chongging, 400038, China

’School of Biomedical Sciences, LKS Faculty of Medicine, The University of Hong Kong, Hong
Kong, 999077, China

‘Guangdong Cardiovascular Institute, Medical Research Institute, School of Basic Medical
Science, Guangdong Provincial People's Hospital (Guangdong Academy of Medical Sciences),
Southern Medical University, Guangzhou 510080, China

*Correspondence: chenlg68@mail.sysu.edu.cn (L.C)

[3#28] Cellular senescence is responsible for multifaceted senescence-associated pathologies including aging
phenotypes and aging-related decreases. The aging of organisms contributes to the senescence of stem cells and
the deterioration of their functional capacities, which in turn further exacerbates the aging process. Eliminating or
preventing senescent cells has emerged as a vital strategy for anti-aging therapy. The absence of universal markers
and modulators significantly limits the identification and targeting of senescent cells. Our research characterizes
ALKBH5 aggregation in the cytoplasm of mesenchymal stem cells (MSCs), as a novel biomarker and therapeutic
target for senescence and aging. ALKBH5 aggregation causes cytosolic retention and m6A dysregulation in a
feedback loop. Moreover, ALKBH5 aggregates can be reversed by m6A-modified RNA probes to alleviate senescence
phenotypes. Our study establishes a conceptual advance by revealing a targetable senescence hallmark that is
never been reported before. This discovery opens new avenues for developing treatments for improving the efficacy
of anti-aging therapy.

Mechanically, we identify a new ALKBH5-Cdk2 mechanistic axis regulating senescence. In this study, we highlight
that senescent cells are featured with enhanced Cdk2 m6A modification. The hypermethylation of Cdk2 accounts
for its RNA degradation and subsequently reduces the protein level, thereby accelerating cellular senescence.
Moreover, we identify Cdk2 as a new m6A target of ALKBH5 demethylase. ALKBH5 mislocalization impacts cellular
senescence by promoting Cdk2 hypermethylation and mRNA instability. Consequently, nuclear-localized ALKBH5-
NLS results in a reduction in m6A modification levels on Cdk2 and counteracts senescence in vitro and in vivo. Our
study elucidates the mechanistic advance by which the cytoplasmic retention of ALKBH5 results in diminished Cdk2
demethylation, thereby driving Cdk2 degradation and subsequently promoting the cellular senescence process.

We further reveal a new ALKBH5 nuclear transportation mechanism. We elucidate that the nucleoporin Nup62
functions as a mediator for the nuclear translocation of ALKBH5. We also emphasize that the proper phase state
of ALKBHS5 is essential for its nuclear entry. ALKBHS5 in the state of droplet phase binds to Nup62 which facilitates
ALKBHS5 crossing the nuclear membrane. On the contrary, ALKBH5 aggregation traps Nup62 in the cytoplasm,
impeding the nuclear importation of both ALKBH5 and Nup62 concurrently, leading to accelerated cellular
senescence.

Our findings firstly uncover the regulatory mechanism of ALKBH5 nuclear transport in the Nup62 and protein phase-
dependent manners. We provide a compelling notion that ALKBH5 aggregation together with defective nuclear
transport drives cellular senescence. The translational potential of our work is significant, presenting promising
new strategies for therapeutic intervention. This work not only advances our understanding of the biological
foundations of senescence but also guides us in formulating practical stem cell anti-aging treatment strategies.

[X<5#i7]] Mesenchymal stem cells (MSCs), ALKBH5; Cdk2; cytosolic aggregate; m6A; cellular senescence
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Sox9/Col2al"hucMSCs precisely promote the regeneration

and repair of knee joint cartilage
Jin-wei Ai, Xiao-song Chen*

Fujian Medical University Union Hospital, Fuzhou 350001, China.
Corresponding to: Xiao-song Chen, TEL:+86 13365910035, E-mail: chenxiaosong74@163.com

[##Z] Background

Articular cartilage lacks vascular supply, making spontaneous repair difficult following injury. Stem
cells have been applied in the treatment of cartilage injuries, including knee osteoarthritis, cartilage
defects, etc.; however, they inherently consist of heterogeneous subpopulations with functional
diversity, leading to inconsistent clinical efficacy, treatment failure in some patients, and even varying
degrees of complications. Identifying the superior functional subpopulation of stem cells for cartilage
repair is crucial for more effectively promoting cartilage regeneration, enhancing therapeutic outcomes,
reducing complications, and achieving precision stem cell therapy. This study addresses the challenges
in cartilage injury repair and stem cell functional heterogeneity by identifying the superior functional
subpopulation of stem cells for cartilage regeneration and repair. Its efficacy was validated through in
vivo and in vitro experiments, and the underlying mechanisms were investigated.

Methods and Results

Conclusion

This study is the first to propose that Sox9/Col2al+ hucMSCs represent the superior functional
subpopulation of stem cells for cartilage regeneration and repair. Compared with conventionally used
unsorted hucMSCs, they possess superior cartilage regenerative capacity and demonstrate enhanced
repair effects on cartilage injuries. These findings provide a novel strategy for precision stem cell therapy
in KOA and acute/chronic cartilage injuries, while opening new avenues for stem cell-based drug
development.

Keywords: Stem Cells; Stem Cell Subpopulation; Precise Treatment; Knee Osteoarthritis; Cartilage
Defect; Cartilage Regeneration
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Trem2-Mediated Microglial Senescence Drives Retinal
Degeneration

Jingpeng Li**", Huaicheng Wang"*", Biyan Ni**", Yang Zhou'?, Tian Zhou?, Ziqi
Yang"?, Hong Zhou™?, Minglu Ma"?, Peng An*?, Shiya Lin"?, Huiyi Xu'?, Xiaojing
Lin'?, Shida Chen™?, Chang He™*', and Xialin Liu**

'State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center, Sun Yat-sen
University, Guangzhou 510060, China

’Guangdong Provincial Key Laboratory of Ophthalmology and Visual Science, Guangzhou
510060, China.

T These authors contributed equally to this work.

Correspondence: *Xialin Liu. MD, Ph.D. or *Chang He. MD, Ph.D

State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center,
Sun Yat-Sen University, Guangzhou, China 510060

E-mail: liuxI28@mail.sysu.edu.cn; hech33@mail.sysu.edu.cn

[ #8 & ] Retinal degenerative diseases (RDDs), including age-related macular degeneration (AMD) and
retinitis pigmentosa (RP), are leading causes of blindness as well as are characterized by progress
atrophy of photoreceptors and retinal pigment epithelium (RPE), where innate immune dysfunction
plays critical role in RDD pathogenesis. Microglia are central regulators of retinal immune homeostasis,
but whether and how they acquire a senescent phenotype and contribute to neurodegeneration in
RDDs remains unknown. In this study, we utilized single-cell RNA sequencing to identify a previously
unrecognized population of senescent microglia in AMD patients. Subsequently, we demonstrated that
senescent microglia was predominantly localized to the subretinal space (SRS) in light-induced retinal
degeneration (LD) mice. In both patients and mouse models, these senescent microglia exhibited
hallmark features of senescence, alongside a significant enrichment for Trem2 expression. Trem2
knockout markedly reduced microglial senescence and mitigates photoreceptor loss, implicating Trem2
as a critical driver of microglial senescence and retinal injury. Mechanistically, we uncovered that A2E,
a lipofuscin bisretinoid that accumulates in the aging retina, directly bound to Trem2 and thereby
activated Syk signaling, which finally induced inducing microglial senescence. Indeed, pharmacological
inhibition of Syk suppresseed the accumulation of senescent microglia and conferred neuroprotection.
Notably, we identified soluble TREM2 (sTREM2) not only as a potential biomarker for microglial
activation and senescence but also as a potential predictor of disease severity and progression in AMD
patients as well as AMD incidence risk in the general population. Collectively, our findings define a
novel A2E-Trem2-Syk-senescence axis in retinal degeneration and highlight microglial senescence as a
promising therapeutic target for neuroinflammatory retinal diseases.

[ < 82137 ] Retinal degenerative diseases, Microglial senescence, Trem2, Syk signaling, A2E, Single-cell
RNA sequencing
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N6-methyladenosine on L1PA Governs the Trans-silencing
of LTR and Restrains the Rolling Back to Totipotent State in
Naive Human Embryonic Stem Cells

Xuehao Zhu (k%K) ¥**'°, Zhanhe Chang (EEiif) “>>'°, Weide Xiao (E4f®) *>'°, Xinbao Zhang (K3¥59)
123 Mingli Ma (ZBBFI) “*?, Jiang Wu (Rz%) ">, Jindian Hu (#&E2) “*°, Yan Bi (¥#%) “*°, Xiaochen
Kou (REEXE) ' Yanhong Zhao (#X#£4I) '°, Yifan Sheng (B—H) “*°, , Baoxing Dong (EE}¢)
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B53E) °, Hong Wang (FE4L) “**, JunLiu (X&) **%,Yixuan Wang (Ei¥®E) **, Shaorong Gao (&4E%)
123U Yawei Gao (BILEL) >

! Clinical and Translational Research Center of Shanghai First Maternity and Infant Hospital, School of Life Sciences
and Technology, Tongji University, Shanghai 200092, China

? Department of Reproductive Medicine Center, State Key Laboratory of Cardiology and Medical Innovation Center,

Shanghai East Hospital, School of Life Sciences and Technology, Tongji University, Shanghai 200092, China

* Frontier Science Center for Stem Cell Research, Tongji University, Shanghai 200092, China

* State Key Laboratory of Gene Function and Modulation Research, School of Life Sciences, Peking-Tsinghua Center
for Life Sciences, Peking University, Beijing 100871, China.

> Academy for Advanced Interdisciplinary Studies, Peking University, Beijing 100871, China

® Beijing Advanced Center of RNA Biology (BEACON), Peking University, Beijing 100871, China

"Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China

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

° Sycamore Research Institute of Life Sciences, Shanghai 201203, China,

' These authors contributed equally

11 Lead contact
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cn (S. Gao) , gaoyawei@tongji.edu.cn (Y. Gao)

[ 48 Z ] Transposable elements (TEs) constitute nearly half of genome, exhibit significant diversity across
species and participate in regulatory evolution and genetic novelties in mammalian physiology and
development. In human and mouse development, the extensive silencing of TEs, especially LTRs, is
essential for normal developmental processes, yet the underlying pathway and mechanisms remain
unclear. We report here that METTL3 inhibition in naive hESCs upregulates 8C-associated transcripts,
including LTRs, promoting chromatin opening and a rollback to totipotency. Interestingly, reducing m6A
on primate-specific LIPA mimics this transcriptome transition to 8C-like states, particularly affecting
ERV1 and ERVL-MaLR. We further demonstrate that m6A on L1PA influences protein preferences for L1-
mediated chromatin recruitment, inhibits EP300 binding at ERV1, and promotes KAP1 binding at ERVL-
MaLR, thus restricting LTR transcriptional activity and facilitates chromatin compaction necessary
for differentiation. Additionally, the occupancy of EP300 and H3K27ac at 8C enhancers may be
influenced by both cis-regulatory m6A modifications on eRNAs and trans-acting interactions mediated
by L1 RNA, thereby elucidating diverse regulatory mechanisms across distinct genomic regions. Our
research uncovers the evolutionarily conserved yet species-specific m6A-L1-LTR trans-regulation axis
for suppressing LTRs in naive hESCs, underscoring the conserved and critical role of carRNAs m6A in
mediating chromatin regulation during cell fate transition in both humans and mice.

[X5238] m6A, naive hESCs, totipotency, LINE1l, LTR
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Enhanced regenerative and developmental potential of
embryonal and stem cell-derived platelets compared to
adult platelets
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[ Z ] Keywords: CD59a; development-supporting characteristic; embryonal platelet; fibroblasts; hiPSC-
derived platelet; multi-omics analyses.

Background: The molecular characteristics and diverse functions of platelets have been extensively studied
in adult mammals; however, platelets derived from stem cells—as well as those from early developmental
stages—remain poorly understood. To address this gap, we performed transcriptomic and proteomic
analyses of stem cell-derived platelets and embryonic platelets in mice, in comparison with adult platelets.
Methods: Platelets enriched from the peripheral blood of mice at embryonic and adult stages were sorted
using flow cytometry. The molecular characteristics were revealed by the use of RNA sequencing, protein
mass spectrometry and bioinformatics analysis. The regenerative function was validated through fibroblast
co-culture and wound healing models.

Results: Compared to adult platelets, embryonic platelets exhibit reduced classic immune-regulatory and
procoagulant features but enhanced development-supporting traits, as revealed by multi-omics profiling.
Notably, human induced pluripotent stem cell (hiPSC)-derived platelets closely mirror these embryonic
characteristics. Transcriptomically, hiPSC-derived platelets share 77.5% of differential gene expression
trends with embryonic platelets, enriched in developmental pathways and depleted in hemostatic and
immune-related gene. Functionally, hiPSC-derived platelets, like their embryonic counterparts, interact
robustly with diverse cell types—particularly fibroblasts. In vitro scratch assays demonstrate that embryonic
platelets significantly accelerate fibroblast proliferation and migration, a effect primarily mediated by
elevated secretion of IGF2, which can be abrogated by the IGF2 receptor inhibitor linsitinib. This mechanism
underpins their superior capacity to promote tissue repair. In vivo, hiPSC-derived platelets outperform
adult platelets in healing refractory wounds, such as those in diabetic mouse models. They expedite re-
epithelialization, enhance granulation tissue formation and resolution, and boost collagen deposition,
leading to faster wound closure.Critical to their efficacy, hiPSC-derived platelets contain a significantly higher
proportion of CD59+ subpopulations—mirroring the embryonic-like CD59(a)+ subset identified in adult mice
and humans—that retains key developmental and repair-associated molecular signatures, including high
IGF2 expression.

Conclusions: Our findings highlight the unique multi-omics signatures and superior regenerative potential of
embryonic and human induced pluripotent stem cell (hiPSC)-derived platelets, offering promising directions
for tailoring platelet-based therapies to specific clinical needs.
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Shugoshin 2A stabilizes heterochromatin complexes to

suppress the 2-cell-like state in embryonic stem cells

Author: Panpan Shi Institution: Nankai University, Tianjin
Corresponding author: Professor Lin Liu
Correspondence: liulin@nankai.edu.cn

[#Z] Two-cell (2C)-specific transcripts important for maternal zygotic transition, such as Zscan4 and endogenous
retrovirus (MERVL), are sporadically expressed in approximately 1-5% of an embryonic stem cell (ESC)
population to maintain ESC and telomere homeostasis. However, the molecular mechanisms regulating
the 2-cell-like state in ESCs are not fully understood. Here, we revealed that Shugoshin 2A (Sgo2a), a protein
important for cohesion and centromere function during mitosis and meiosis, suppresses the 2-cell-like state
and telomere length through heterochromatin stabilization to maintain ESC and telomere homeostasis and
genome stability.

Transcription of Sgo2a decreased rapidly at the 2-cell stage, especially at the early 2-cell stage, and Minor
ZGA precisely occurs from the S phase of the zygote to the G1 phase of the 2C-embryos. Dynamic expression
of Sgo2a protein negatively correlated with Zscan4 protein levels in Zscan4-marked ESCs, suggesting
that Sgo2a may be related to the regulation of the 2C-genes. We knocked out Sgo2a in mouse ESCs, and
demonstrated that the knockout of Sgo2a leads to an increase in the transcriptional level of the 2C genes and
the proportion of 2-cell-like cells, leading to telomere elongation. Meanwhile, heterochromatic H3K9me3
was significantly reduced in the ESCs lacking Sgo2a. Further CUT&Tag experiments revealed that loss of
Sgo2a decreases the enrichment of heterochromatic H3K9me3 on 2C genes, including Zscan4 gene clusters
and downstream enhancers, resulting in activation of a 2-cell-like state.

Then, the transcriptome of the H3K9 methylation complex or modifiers was analyzed via RNA-seq to explore
whether Sgo2a regulates H3K9me3, but showed no noticeable changes without Sgo2a. However, the protein
level of Kap1, which maintains the H3K9 methylation complex, was decreased in Sgo2a knockout ESCs.
Overexpression of Kapl in Sgo2a knockout ESCs rescued the loss of H3K9me3 and abrogated the increased
expression of 2C genes-induced by Sgo2a knockout. These results show that Sgo2a regulates the 2C-state
through Kap1-facilitated heterochromatic assembly of H3K9me3.

Further research on the mechanism has revealed that Sgo2a can enhance the interaction between Rifl and
Kapl, thereby providing better protection for Kapl and preventing its degradation. Loss of Sgo2a leads to
Kapl degradation and thus reduces the deposition of H3K9me3 on 2C genes, including Zscan4 gene clusters
and downstream enhancers, resulting in the activation of a 2-cell-like state. These results reveal a critical role
for Sgo2a in suppressing the 2C-like state to maintain the homeostasis and genome stability of ESCs.

[x$237] Sgo2a; H3K9me3; Kapl; Rifl; ESCs
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USP17L promotes the 2-cell-like program through
deubiquitination of H2AK119ub1 and ZSCAN4

Author: Panpan Shi Institution: Nankai University, Tianjin
Corresponding author: Professor Lin Liu
Correspondence: liulin@nankai.edu.cn

[#Z] Zygotic genome activation (ZGA) is the first transcriptional event following fertilization, and it is an important
driving force for the initiation of embryonic programs and the transformation from the maternal source to the zygote.
Abnormalities in ZGA can lead to embryonic developmental defects or even stasis. In mammals, there are two rounds
of ZGA: the minor ZGA and the major ZGA. In mice, the minor ZGA occurs from the late 1-cell stage to the early 2-cell
stage, and it is crucial for the initiation of major ZGA and embryonic development. The minor ZGA activates the
expression of dozens of genes (minor ZGA genes, also known as "2C genes"). In embryonic stem cells, there is a very
low proportion (1-5%) of cells that also express minor ZGA genes, and some of them have chromatin open states and
gene regulatory networks similar to those of 2-cell embryos, and these cells are called 2-cell-like cells (2CLCs). So far,
the functions of minor ZGA genes in embryos and 2-cell-like cells, as well as the mechanism by which Usp17l regulates
the 2-cell program, are not fully understood in the field. Here, we have revealed that Usp17l, a minor ZGA gene family,
regulates the 2-cell-like state of mouse embryonic stem cells at the transcriptional and post- translational levels. In
mouse embryos, Usp17l may also have a significant promoting effect on the activation of Dux and 2C genes and
retrotransposons.

Specifically, knockdown or overexpression of Usp17l in mouse embryonic stem cells can significantly inhibit or
promote the transcription of 2C genes. When Dux is knocked down in cells with overexpressed Usp17l, the previously
upregulated 2C genes show a partial downward trend, indicating that Usp17l may activate 2C genes through Dux-
dependent and Dux-independent pathways. Furthermore, the Dux gene locus is enriched with inhibitory histone
modifications H2AK119ubl. As a deubiquitinating enzyme, USP17L (mainly USP17LE) can reduce the enrichment
of H2AK119ub1 on Dux, thereby activating the expression of Dux and downstream 2C genes. Interestingly, previous
studies have shown that Usp17lis also a target gene of DUX, so the mutual regulation between DUX and USP17L may
form a positive feedback loop, helping to rapidly induce the expression of 2C genes. Additionally, overexpression of
Usp17le increased the level of ZSCAN4 protein, and the proportion of Zscan4+ cells (2-cell-like cells) in embryonic stem
cells also increased. USP17LE could directly bind to ZSCAN4, remove the ubiquitination modification on ZSCAN4, and
thereby inhibit its degradation by the proteasome. We further explored the function of Usp17lin mouse embryos and
found that during the pre-implantation embryonic development stage of mice, the enrichment of H2AK119ub1 on
Dux showed a significant negative correlation with the expression of Dux: the enrichment level was higher in oocytes,
decreased in the early stages of 1-cell and 2-cell (minor ZGA) when Dux was activated, and increased from the late
2-cell stage to the blastocyst stage and remained at a high level. Overexpression of Usp17le in mouse zygotes would
reduce the overall and H2AK119ub1 levels at Dux loci, thereby causing excessive activation of Dux and 2C genes and
developmental defects in pre-implantation embryos.

In conclusion, the study uncovered that USP17L promotes the 2-cell-like program through deubiquitination of
H2AK119ub1l and ZSCAN4. Which provides insights and references for the study of zygotic genome activation, 2C
program regulation, and cell totipotency.

[X##i7] Zygotic genome activation; 2-cell; ESCs; Usp17l; deubiquitination; ZSCAN4; H2AK119ub1.
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Prevention of aGVHD following allo-HSCT via single-dose

administration of SOCS3-loaded extracellular vesicles

Jiahui Ly, Linzhao Cheng* and Senquan Liu*

University of Science and Technology of China, Hefei, Anhui, 230027, China

[##5Z] Allogeneic hematopoietic stem cell transplantation (allo-HSCT) is a curative therapy for various
hematological and immunologic diseases, but acute graft-versus-host disease (aGVHD) remains a major
cause of morbidity and mortality. We previously discovered in patients and murine models that higher
levels of pro-inflammatory singals before stem cell infusion are associated with the severity of aGVHD.
Here, we show that extracellular vesicles (EVs) mediate the intracellular delivery of SOCS3 (suppressor
of cytokine signaling 3), resulting in reduced inflammatory signaling and macrophage/DC activation.
Furthermore, single-dose treatment with bioengineered SOCS3-loaded EVs (eEVs) significantly
prevented aGVHD and increased survival in multiple murine models without compromising graft-versus-
leukemia activity. Mechanistically, single-cell transcriptomics suggested that eEVs induced a tolerogenic
immune milieu in recipients before allo-HSCT and then suppressed excessive immune responses
leading to aGVHD alleviation. In summary, targeted delivery of SOCS3 via EVs represents a promising

avenue for aGVHD prophylaxis, with great potential to improve allo-HSCT outcomes.

[<#235] Acute graft-versus-host disease, Extracellular vesicles , Suppressor of cytokine signaling 3
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NAT10 maintains stem cell homeostasis by mitigating mRNA

decay through an ac4C-independent mechanism
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Wang"
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Center of Stem Cell and Regenerative Medicine, School of Medicine, Zhejiang University,
Hangzhou, China.

*Corresponding authors:

Jia Yu, E-Mail: j-yu@ibms.pumc.edu.cn

Pengxu Qian, E-Mail: axu@zju.edu.cn.

Fang Wang, E-Mail: fangwang@ibms.pumc.edu.cn;

[(EZ] EnTHE (HSC) ERATHRBSEFINERER, REBEMRIRE HSC HEES
# RNA AERAF, BXNERAMREREDREEREGENERRXNNEERBR, SHRRSA
BT T HSC THREEEMERARE, HAMENEEEKN 3'UTR, BRRMESE ARE T, XL
ARE TS5 HSC OIS S EXEE, T B NAT10 B AIRFIHIRE HSC IHAER FAYHE RA KL,
EREENRE, NAT10 AR EZWIF HSC WBREMMNERIMCEAERRES). EVHI L, NAT10
BIZABEIBEER 3'UTR B9 AREs oM, f mRNA %25 ZFP36-CNOT1 RNA p&fiRE S¥IRIMIF —
ZINBEARH NAT10 B9 ac'C RN, Ithoh, SHES ARE HREANEERAEDHTETR, ARENE
B RNA AR ZMA B RERNERTER. SL, BITNWHRERIBET T HETE ARE THNSHK
RNA 8 REFEHG], FERIMT NAT10 E4FTARERESHHEE ac’c B IER.




css@r C‘) scB

TR S5

2025 RISt R R ES

-- % The 15" Annual Meeting of CSSCR
10.09-1012 PE-WHEK

Recapitulating Dengue Virus Infection with Human
Pluripotent Stem Cell-Derived Liver Organoids for Antiviral
Screening

Meng-Qi Li'", Yan-Peng Xu®", Kai Li*, Chao Zhou', Xiao-Xuan Fan', Hui Wang®, Pan-Deng Shi', Rui-Ting Li",
Zu-Xin Wang?, Tian-Shu Cao*, Qi Chen’, Yu-Jun Cui', Yong-Qiang Deng", Xiao-Yan Wu', Hui Zhao"’, Cheng-
Feng Qin™*

'State Key Laboratory of Pathogen and Biosecurity, Academy of Military Medical Sciences, Beijing, China
*Laboratory of Virology, Capital Center for Children's Health, Capital Medical University; Capital Institute of
Pediatrics, Beijing, China

*Research Unit of Discovery and Tracing of Natural Focus Diseases, Chinese Academy of Medical Sciences, Beijing,
China

1 These authors contributed equally

*Corresponding authors: Hui Zhao (shuishu2002@126.com), Cheng-Feng Qin (gincf@bmi.ac.cn).

[ 2] Dengue virus (DENV) infection is the most rapidly spreading mosquito-borne viral disease, posing a significant
global health threat. About half of the world's population is currently at risk of dengue, with an estimated 100 to 400
million infections and approximately 10,000 deaths annually, according to the World Health Organization (WHO).
The WHO has recognized DENV as one of over 30 pathogens with the potential to cause the next pandemic, yet highly
effective vaccines and antiviral drugs for its treatment remain unavailable. Consequently, there is an urgent imperative
to develop effective treatments for DENV infection.

DENV infection and pathogenesis remain incompletely understood. In humans, DENV affects multiple organ systems,
with viral nucleic acids and antigens detected in diverse tissues. Clinical manifestations range from self-limiting dengue
fever (DF) to severe complications including acute liver failure, hepatic dysfunction, hematopoietic impairment, and
coagulopathy. Given that DENV is a human pathogen transmitted between humans by Aedes mosquitoes, animal models
often fail to accurately replicate the full spectrum of human disease symptoms. In vitro DENV studies normally use
immortalized cell lines, which, being either cancerous or genetically modified to divide indefinitely, lack physiological
relevance and fail to capture critical host-virus interactions. Although primary hepatocytes provide a more authentic
model for DENV infection their limited availability and viability in long-term culture pose significant challenges for
studying infection dynamics and screening anti-DENV drugs. Currently, supportive care remains the cornerstone of
clinical management for DENV.

Organoids are three-dimensional, self-organizing structures derived from stem cells that recapitulate key structural
and functional features of native organs. These models provide physiologically relevant platforms for studying organ
development, disease pathogenesis, drug screening, and regenerative medicine. Unlike traditional monolayer cell
cultures, organoids capture the cellular heterogeneity, spatial architecture, and microenvironmental cues found in vivo,
thereby offering superior biological relevance. Organoids can be derived from two main sources: adult stem cells, which
yield tissue-specific models, and pluripotent stem cells, which enable the generation of diverse organ-specific models.
Human pluripotent stem cell (hPSC)-derived organoids, which model the early development of specific human organs,
have emerged as a powerful tool for studying disease pathogenesis. For example, human brain organoids and placental
trophoblast organoids have been used to study Zika virus (ZIKV), and human airway organoids for influenza A virus and
SARS-CoV-2. Recently, human skin organoids were established for manipulating Mpox virus and antiviral drug screening.
Therefore, human organoids offer a unique advantage by bridging the gap between immortalized cell lines, which
cannot fully replicate the physiological niche or disease progression, and animal models, which may not accurately
reflect human host-pathogen interactions due to species-specific differences.

In this study, we developed a platform for the efficient production of functional and expandable hPSC-derived liver
organoid (hPLO) containing various liver cell types, including hepatocyte-like cells, proliferating hepatocyte-like cells,
intrahepatic cholangiocyte-like cells, and hepatic stellate-like cells. DENV efficiently infects and replicates in hPLOs,
leading to severe morphological and constitutive changes, liver functional disability as well as dramatic transcriptomic
response. Single-cell RNA sequencing (scRNA-seq) of DENV infected hPLOs reveals that proliferating hepatocyte-like cells
are the primary target cells of DENV, with significant mitochondrial damage and alterations in cell-type composition.
Further drug screening in hPLOs identifies oxyresveratrol (ORES) and omaveloxolone (RTA 408) as potent anti-DENV
candidates. These compounds enhance resistance to DENV infection by activating the NRF2 pathway, reducing oxidative
stress, and preserving mitochondrial function. The efficacy of ORES and RTA 408 is further validated in the established
AG6 mouse model. Our study not only establishes hPLOs as a valuable platform for studying DENV infection and
pathogenesis, but also highlights the vital role of NRF2-mediated mitochondrial function for antiviral development.
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Capture of germ-line competent stem cells sharing features

of the rosette-stage and formative pluripotency

Peng Chen" , Shou-Dong Ye"*

'Center for Stem Cell and Translational Medicine, School of Life Sciences, Anhui University,
Hefei, Anhui, 230601, China
Correspondence: shdye@126.com (SY)

[##Z] Mammalian early embryonic development is a highly dynamic and complex process. During this period, the
embryonic epiblast undergoes precisely orchestrated molecular transitions in peri-implantation development,
where pluripotency progression intersects with lineage specification. While current pluripotency models capture
discrete embryonic stages, they inadequately resolve transitional states during peri-implantation development.
Here, we establish rosette-formative intermediate stem cells (rfISCs) from mouse embryonic stem cells using
MEK inhibitor PD0325901, Wnt inhibitor IWR1, and PKA activator Forskolin. These cells exhibit transcriptomic/
epigenetic profiles mirroring E5.0-5.5 epiblasts, bridging rosette-stage and formative pluripotency. rfISCs
demonstrate developmental bipotency, retaining in vitro germline differentiation capacity while generating
germline-competent chimeras in vivo. Mechanistically, we identify opposing signaling axes governing rfISC
identify by regulating lineage priming: IWR1 stabilizes Tcf711 to drive Otx2-mediated rfISC specification and
neural priming, while Forskolin activates PKA to induce Id1-dependent neural suppression. This creates a bistable
regulatory circuit where Otx2/Id1 synergy maintains pluripotency plasticity under MEK inhibition. Notably, rfISCs
can be directly derived from E5.25 epiblasts, confirming physiological relevance. Our work bridges a fundamental
gap in pluripotency modeling by capturing the RSC-to-FSC transition through dynamic signaling equilibria rather

than static culture conditions.

[%5#37] Pluripotency, IWR1, Forskolin, Otx2, Id1
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The mitochondria-targeting compound PTC299 enhances

megakaryocyte and platelet production

Xiaoli Wang®>><%*, Meijuan Xia”“", Yifei Cai®“*, Ziqi Huo>“", Yao Zhong"*,
Pei Su™*, Cuicui Liu™*, Hongtao Wang” <, Xiangchun Shen?,
Jianwei Xu®?", Fei Wang®’, Jiaxi Zhou
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°School of Pharmacy, Guizhou Medical University, Guiyang 550025, China

®State Key Laboratory of Experimental Hematology, National Clinical Research Center for Blood
Diseases, Haihe Laboratory of Cell Ecosystem, Institute of Hematology & Blood Diseases Hospital,
Chinese Academy of Medical Sciences & Peking Union Medical College, Tianjin 300020, China
“Tianjin Institutes of Health Science, Tianjin 300020, China

dCenter for Tissue Engineering and Stem Cell Research,Guizhou Medical University, Guiyang 551113,
China.

*HaemoCure Inc, Tianjin 300459, China

'These authors contributed equally to this work
* Corresponding authors: 363912577@qq.com, feiwang975@gmail.com, zhoujx@ihcams.ac.cn

(3#ZE] Thrombocytopenia is a common complication of various clinical conditions,

resulting from impaired megakaryocyte function, reduced platelet production, orexcessive platelet
destruction. Current treatments, including platelet transfusions and thrombopoietin (TPO) receptor agonists,
are limited by platelet supply constraints and risks such as thrombotic complications. Emerging research
highlights the role of mitochondrial metabolism in thrombopoiesis, yet targeted therapeutics remain
scarce. In this study, we investigated mitochondria-targeted compounds for their potential to enhance
megakaryocyte and platelet production. Our findings identify PTC299, a dihydroorotate dehydrogenase
(DHODH) and VEGFA mRNA translation inhibitor, as a promising pro-plateletogenic agent. PTC299 not
only enhances megakaryocyte and platelet production in vitro but also accelerates their recovery in a
mouse model of radiation-induced thrombocytopenia. Additionally, PTC299 alleviates irradiation-induced
splenomegaly. Overall, PTC299 demonstrates potential clinical value for thrombocytopenia treatment and

platelet regeneration.

[<$5215] PTC299; Megakaryocyte; Platelets; thrombocytopenia; lonizing radiation; Mitochondria
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Pluripotent stem cell-derived NK progenitor cell therapy
prevents tumour occurrence and eradicates minimal

residual disease

Zhigian Wang', Yunging Lin‘, Dehao Huang’, Legiang Zhang', Chengxiang
Xia’, Qitong Weng', Yanhong Liu', Tongjie Wang"?, Mengyun Zhang"’,
Fangxiao Hu?, Jinyong Wang"*

'Key Laboratory of Organ Regeneration and Reconstruction, Institute of Zoology, Chinese Academy of
Sciences, Beijing, 100101; 2Beijing Institute for Stem Cell and Regenerative Medicine, Beijing, 100101.
*Correspondence: wangjinyong@ioz.ac.cn

[#Z] The lack of persistence and short-term efficacy presents a major challenge for CAR-NK cell therapy.
Here, we addressed this issue by developing pluripotent stem cell-derived NK lineage-committed progenitor
(INKP) cell therapy. For the first time, we generated abundant iNKP cells via an organoid culture system.
The iNKP cells, engineered to express CXCR4 and chimeric antigen receptors (CAR), efficiently migrated to
the bone marrow and generated CAR-iNK cells persisting in peripheral blood (PB) for over 80 days. Notably,
CAR-iNKP cell therapy durably protected animals from tumour occurrence. Furthermore, a single low-dose
infusion of CAR-iINKP cells following conventional chemotherapy eradicated minimal residual disease (MRD),
leading to long-term complete remission. Our findings present a novel strategy to overcome the limitations
of traditional CAR-NK cell therapy and offer dual breakthroughs for the prevention of tumour occurrence and

relapse.

[%<#237] pluripotent stem cell; CAR-INKP therapy; tumour prevention; MRD eradication
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B2M knockout for hypo-immunity alters global membrane
protein and cytokine profiles and impairs therapeutic

efficacy of human stem cells

Haibo Peng “**", Jung Woo Park ', Jinjie Wu"?, Junhui Li*?, Dejin Zheng *?,
Melody M T Lam ', Terence Chuen Wai POON ', Ren-He Xu"*"

Center of Reproduction, Development & Aging, and Institute of Translational Medicine, Faculty of
Health Sciences, University of Macau, Macao SAR, China.

2.Ministry of Education Frontiers Science Center for Precision Oncology, University of Macau, Taipa,
Macau, China.

3.Center of Biomedicine Research and Development, Zunyi Medical University, Zhuhai campus.

*Equal contribution.
**Corresponding author.

[#Z] B2-microglobulin (B2M) is a crucial component of type | human leukocyte antigen complexes, essential
for the immune system. The genetic knockout (KO) of B2M in human pluripotent stem cells (hPSCs) has
become a key strategy for creating hypo-immunogenic, universal stem cells for allogeneic transplantation,
aiming to avoid immune rejection. However, this approach assumes B2M is non-essential for stem cell
differentiation and therapy, a claim lacking thorough evaluation. In this study, we performed genome-wide
analyses on isogenic pairs of wild-type (WT) and B2M-KO human embryonic stem cells (hESCs) and their
derived mesenchymal stem cells (E-MSCs). Our findings revealed proteomic and transcriptomic alterations
due to the KO, with over 200 proteins mistargeted from the plasma membranes of B2M-KO hESCs and E-MSCs.
This indicates B2M's critical role in protein trafficking within subcellular organelles. B2M KO led to the
retention of BAP31 in the endoplasmic reticulum (ER), causing ER stress and an unfolded protein response.
Consequently, B2M KO inhibited osteogenesis, enhanced chondrogenesis, and reduced inflammation-
related cytokine secretion in E-MSCs through transcriptional changes. Additionally, B2M KO impaired the
wound-healing efficacy of B2M-KO E-MSC spheroids. This study uncovers previously unrecognized functions

of B2M, highlighting the need for caution when using B2M-KO cells in therapeutic applications.




TR S5

=202 ETHARE+ERES

__ g The 15" Annual Meeting of CSSCR
10.09-1012 PE-WHEK

Adipose tissue-derived stem cells drive the malignancy of

liposarcoma
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Abstract:

Liposarcoma, the most common adult soft tissue sarcomas, compromises approximately 20% of cases, with
well-differentiated liposarcoma (WDLPS) and dedifferentiated liposarcoma (DDLPS) being the predominant
subtypes. The frequent coexistence of well-differentiated and dedifferentiated components within individual
tumors, along with shared molecular features such as MDM2 amplification, supports the model that DDLPS
arises from WDLPS as an intermediate state towards undifferentiated sarcoma, often with heterologous
differentiation. However, the cellular origin of this progression remains poorly understood. Using single-
cell RNA sequencing, in situ immunofluorescence, and complementary experimental approaches, we
demonstrate that both WDLPS and DDLPS originate from a common ancestral cell population—dysfunctional
adipose tissue-derived stem cells (ADSCs). Our analysis further reveals substantial heterogeneity within the
tumor microenvironment and underscores a critical role for immune cells in liposarcoma pathogenesis.
These findings provide new mechanistic insights into liposarcoma development and identify potential

translational avenues for improved diagnostics and therapeutic strategies.
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Mechanistic study on the totipotent-to-pluripotent state

transition in mouse early embryo and 2-cell like cells

Institute of Molecular Medicine, College of Future Technology, Peking University, Beijing, China
Ming Shi, Gang Xie, Chao Zhang, Jing Hao

Corresponding Author: Dr. Yangming Wang
Email: yangming.wang@pku.edu.cn
Address: Peking University, 5 Yiheyuan Road, Beijing 100871, China

[3#Z] Mouse embryonic stem cells (ESCs) cycle in and out of 2-cell-like (2C-like) state in culture. The molecular
mechanism governing the exit of 2C-like state remains obscure, partly due to the lack of a reporter system that
can genetically mark intermediate states during this transition process. Here, we identify an intermediate state
that is marked by the co-expression of MERVL::tdTomato and OCT4-GFP (MERLOT) during 2C-like-to-pluripotent
state transition (2CLPT). Transcriptome and epigenome analyses demonstrate that MERLOT cells cluster closely
with 8-16 cell stage mouse embryos, suggesting that 2CLPT partly mimics early preimplantation development.
We further exploited this dual reporter system to reveal several key regulators by integrating ATAC-seq
footprinting analysis, and we found the “stripe factors” as essential transcription factors in regulating totipotent
state to pluripotent state transition. Knocking down many of these factors dampened the early mouse embryo
development. Together, our study identifies a genetically traceable intermediate state during 2CLPT and provides

avaluable tool to study molecular mechanisms regulating this process.

[X$#37] ATAC-seq, transcription factor, cell fate transition, totipotency, pluripotency
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NeuralandGermlineContribution-FreeHuman-MouseChime
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[ 2] Human pluripotent cells, including embryonic stem cells (ESCs), have been used for interspecies blastocyst
complementation, with the potential to generate human organs in animals for clinical applications.
However, ethical concerns exist as human cells may contribute to the germline and central nervous system
(CNS) in chimeric animals. To prevent such concerns, here we generated BLIMP1 and PAX6 knockout
human ESCs (hESCs) that are capable of contributing to all cell- and tissue-types, except the germline and
CNS in human-mouse chimeras. To overcome the low chimerism efficiency of hESCs, we also engineered
BLIMP1-/-/PAX6-/- hESCs with a doxycycline-inducible system to express the anti-apoptotic gene BCL2 (iBCL2)
and injected them into Igflr-/- mouse blastocysts, which remarkably enhanced the chimerism efficiency.
To test organogenesis potential, mesenchymal stem cells were generated from BLIMP1-/-/PAX6-/-/iBCL2+
hESCs injected into Sox9+/- mouse blastocysts, which rescued Sox9 haploinsufficiency skeletal defects and
contributed to mesenchymal tissues of the chimeric fetuses and neonates. Thus, we provide a simple and

effective approach to generating human-animal chimeras that are free of ethical concerns.
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Metabolic Imbalance Triggers Adaptive Remodeling to
Accelerate Diploidization Evolution in Mouse Haploid
Stem Cells

Yi Fu, and Ling Shuai*

State Key Laboratory of Medicinal Chemical Biology, Nankai University, Tianjin, China.

[## Z ] Mouse haploid embryonic stem cells (haESCs) are prestigious tools in functional genetics for their
ability to self-renew in a single genome. However, the self-diploidization limits their application a lot.
Although numerous attempts to prevent diploidization have been made, the most effective strategy is still in
need. Here, we conduct a comparative analysis between haESCs and diploidized-haESCs with muti-omics
profiles, finding that metabolic remodeling is essential in diploidization. Notably, haESCs show attenuated
mitochondrial bioenergetics and compromised antioxidant defense, making them vulnerable to death,
which drives progressive emergence of diploid cells in culture. We observe significant changes in the balance
between lactate and pyruvate, resulting a fluctuation in TCA cycle activity throughout this process. Besides,
depletion of Ldha gene elevated the level of TCA cycle, leading to diploidization. Finally, a specific inhibitor of
TCA cycle is validated to sustain the haploidy of haESCs effectively. Thus, we offer an optimized medium for
haploidy maintaining based on metabolic modulating. These findings provide a reliable haploidy guarantee

for genetic screening, facilitating a better understanding of mitochondrial function on haploid biology.

[><$235] Mouse, haESCs, diploidization, TCA cycle, mitochondria, optimized medium.
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The depletion of Sorcs3 activates totipotency in murine

embryonic stem cells by modulating key signaling pathways

Xinyu Mao', and Ling Shuai*

! State Key Laboratory of Medicinal Chemical Biology, Nankai University, Tianjin 300350, China.
* Correspondences: Ishuai@nankai.edu.cn (L.S.)

[#E] Totipotency is the highest but transient developmental potential to yield an entire individual alongside
its associate extra-embryonic tissues. Nevertheless, achieving sustainable totipotent stem cells remains
an intriguing yet challenging endeavor. Here, we show that Sorcs3-depletion in murine embryonic stem
cells (ESCs) enables robust differentiation into both embryonic and extra-embryonic lineages, exhibiting
a totipotent-like state. Notably, Sorcs3 knockout (SKO)-ESCs can efficiently self-assemble into typical
blastocyst-like structures, offering a versatile model for studying early embryo development. Comprehensive
analyses reveal that totipotency in SKO-ESCs is related to Tfap2c gene-activation. The deletion of Tfap2c
significantly reduces developmental potential of them across all examined phenotypes, underscoring its
critical role. Furthermore, single-cell transcriptome analysis of SKO-ESCs indicates that inhibition of the
TGF-B, PI3K-AKT, and lysosome pathways drives the totipotency-activation, which is further validated
by introducing respective inhibitors into wild-type ESC cultures. Together, our findings facilitate the
establishment of totipotent stem cells in a defined medium and provide a universal platform for studying

totipotency.

[X538] Sorcs3, ESCs, totipotency, Tfap2c, signaling pathway
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Manipulation of endogenous exosomes to regulate the
transformation of QECs into ABCECs and promote the

vascular endothelialization in tissue engineering

Juan Yan", Xinrong Xu’, Wen Huang* Wen Zeng"**

1.Jinfeng Laboratory, Chongqing 401329, China.
2.Department of Cell Biology, Third Military Army Medical University, Chongqing 400038, China.
Correspondence Email(s):15775854758@163.com

[ 3% $217] Vascular graft; Endothelialization; Endogenous exosomes; Phenotypic transformation; Quiescent
endothelial cells.

[#Z] Cardiovascular diseases are the leading cause of death worldwide,vascular transplantation surgery
is the preferred treatment for cardiovascular diseases. Tissue-engineered blood vessels (TEBVs) are expected to
become a breakthrough in vascular substitutes in the 21st century. The clinical demand for TEBVs is significant,
but they face the challenge of endothelial reconstruction, which severely restricts their clinical application. How to
achieve rapid endothelialization after TEBV implantation is a key issue that needs to be urgently addressed.

This study found that after mechanical injury to the carotid artery, QECs adjacent to the injury boundary
transformed into ABCECs. ABCECs migrated from the side of endothelial injury to the area of endothelial loss
and proliferated into ECs, promoting endothelial repair. The transformation of QECs into ABCECs is also an
important source of endothelial regeneration during TEBV endothelial regeneration. It was further discovered
that endogenous exosomes are important upstream regulatory factors that inhibit the expression of YY2 in QECs,
activate Drpl-mediated mitochondrial division, drive the transformation and proliferation of QECs into the
ABCECs phenotype. To improve the efficiency of driving phenotypic switching by endogenous exosomes, this
study constructed a system for manipulating endogenous exosomes, PH@MOF-AptamerCD63, to manipulate
endogenous exosomes in vivo and regulate their biological distribution. Targeting TEBVs and releasing heparin
and exosomes to increase the efficiency of QECs transforming into the ABCECs phenotype and promoting
rapid endothelialization of TEBVs. Experimental results showed that PH@MOF-AptamerCD63 significantly
increased the enrichment of endogenous exosomes in TEBVs, as well as the speed and coverage of endothelial
regeneration. This study not only provides a solution for the rapid endothelialization of TEBVs, but also offers new
ideas for other endothelial regeneration-related problems in clinical practice, and has important practical clinical
application value.

uuuuuuuuuuuuuuuuuuuuuu

A schematic diagram illustrating the manipulation of endogenous exosomes by PH@MOF-AptemerCD63 to
regulate mitochondrial division in QECs and promote the rapid endothelialization of TEBVs.
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Promoting Diabetic Wound Healing with a Bio-Ointment
Comprising Human ES Cell-Derived MSC Spheroids, GelMA

Hydrogel, and Polydopamine Nanoparticles
Jinjie Wu', Guihui Qin*, Xiaoyan Wang', Ye Yi', Ren-He Xu **

1Center of Reproduction, Development & Aging, and Institute of Translational Medicine, Faculty of
Health Sciences, University of Macau, Macao, China.
2Ministry of Education Frontiers Science Center for Precision Oncology, University of Macau, Taipa,
Macau, China.

*Corresponding author. Email: renhexu@um.edu.mo

[<5#i7] Mesenchymal stem cell spheroids; GelMA; polydopamine nanoparticles; diabetes; skin wound.

[#Z] Mesenchymal stromal cell (MSC)-based wound dressings hold promise for treating diabetic foot ulcers.
However, the hostile microenvironment of these ulcers—characterized by hyperglycemia, poor vascularization,
hypoxia, oxidative stress, infection, and chronic inflammation—impairs the survival and efficacy of transplanted
MSCs. Previously, we demonstrated that spheroids (Sp) formed from MSCs derived from human embryonic
stem cells via trophoblast intermediates (T-MSCs) enhanced healing in nondiabetic wounds. However, the
efficacy was absent in diabetic (Db) models, consistent with the transcriptomic differences observed in the Db
wound tissues. To address this limitation, we developed a composite bio-ointment by integrating T-MSC Sp with
gelatin methacryloyl hydrogel (Gm) and polydopamine nanoparticles (Pn). The GmPn matrix exhibited excellent
adaptability, adhesion, porosity, biodegradability, and biocompatibility. Compared to monolayer-cultured
T-MSCs, T-MSC Sp demonstrated greater resilience to hypoxia and enhanced the migration and tube formation
of vascular endothelial cells by secreting higher levels of chemokines and regenerative factors. Furthermore, the
combination of T-MSC Sp with Pn provided superior antioxidant, cell protection, and inflammation-regulatory
effects compared to either component alone. The integration of T-MSC Sp, Gm, and Pn resulted in a bio-ointment
termed SpGmPn. Upon UV-induced crosslinking, SpGmPn adhered tightly to surfaces of various materials
without compromising the cell viability. This formulation significantly accelerated wound healing compared to Sp
alone, owing to the synergistic effects of its components in stage-dependent immunomodulation and enhanced
tissue regeneration. Thus, SpGmPn represents a promising therapeutic strategy for enhancing diabetic wound

repair beyond the capabilities of T-MSC Sp alone.
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Lgr5” Intestinal Stem Cells Modulate the Immune

Microenvironment during Colorectal Cancer Progression

Benming Liu

Shanghai Institute of Nutrition and Health, Chinese Academy of Sciences, Shanghai, China

[#Z] Colorectal cancer (CRC), the third most prevalent malignancy globally, is responsible for over
900,000 deaths annually, primarily due to the complex interplay of genetic mutations, dysregulation of gut
microbiota, and sustained chronic inflammatory responses. Intestinal stem cells (ISCs), which are essential
for intestinal epithelial homeostasis, play a critical role in the initiation of CRC through mechanism involving
dysregulated Wnt/B-catenin signaling, aberrant proliferation, and the accumulation of oncogenic mutations.
Although intestinal organoids can recapitulate CRC microenvironment and tumor heterogeneity in vitro,
the role of ISCs in shaping the immune microenvironment during CRC progression remains elusive. Here,
we integrate single-cell RNA sequencing (scRNA-seq) and bulk RNA-seq in AOM/DSS-induced mouse CRC
models to dissect the transcriptional dynamics of Lgr5+ ISCs during CRC early tumorigenesis. Pseudotime
analysis confirmed Lgr5+ ISCs as the cellular origin of CRC. These I1SCs exhibited significant upregulation
of transcription factors Sox4 and Sox17. Among them, Sox4 is associated with Lgr5+ ISC differentiation and
CRC stem cell proliferation, whereas SOX17 shows the correlation with the inflammatory responses at the
stage of inflammation-to-cancer transition. ISCs with Sox17 suppression can improve immune surveillance
and suppress early CRC progression. This study highlights the central role of ISCs in shaping tumor immune

microenvironment during CRC pathogenesis.
[<52i7] Lgr5+ intestinal stem cells, inflammation-to-cancer transition, immune regulation

Correspondence: Ying Wang, yingwang@sibs.ac.cn
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Identificationofasmall-moleculeYTHDF2inhibitortoexpand

hematopoieticstemcells

03

[#5Z] Hematopoietic stem cell (HSC) transplantation is a cornerstone therapy for end-stage hematological
malignancies, yet the limited availability of suitable HSCs remains a significant challenge. Recent
research has identified YTHDF2, a key m6A reader that regulates mRNA decay, to promote the self-
renewal of HSCs. Conditional knockout of Ythdf2 in mice results in the expansion of functional HSCs,
suggesting that YTHDF2 inhibition could enhance stem cell availability for therapeutic applications.
In this study, we developed a small-molecule inhibitor that targets the YTHDF2 binding site to
m6A-modified RNA. We show that it prolongs the half-life of YTHDF2-targeted mRNAs involved in
hematopoiesis and boosts the expansion of HSCs in vitro. These expanded HSCs also demonstrate
enhanced repopulation capacity in mouse in vivo. Additionally, we identified Hoxa7 as a novel
downstream target of Ythdf2 and a critical regulator of HSC expansion. Our findings provide compelling
evidence that inhibiting YTHDF2 promotes HSC expansion and may offer a promising strategy for

enhancing HSC-based therapies.
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Research Advances and Clinical Challenges in Autologous

Melanocyte Transplantation for Vitiligo Treatment

Binghao Jia"’, Hanbo Chen? Chen Zhang? Dongsheng Xu?, Shuai
Zhang’, Xiuhui Zhang?, Licheng Ren', Yan Liu*

1. Hainan Medical University
2. Henan Huazhiyuan Health Management Co., Ltd

[ & ] Vitiligo is a skin depigmentation disorder mediated by multiple factors including genetics,
autoimmunity, and oxidative stress. For patients in the stable phase, autologous melanocyte
transplantation serves as a crucial surgical approach for repigmentation. This paper systematically
reviews the evolution of this technique, tracing its progression from epidermal grafting to non-cultured
suspension transplantation and ex vivo cultured cell transplantation. It focuses on analyzing key cell
culture techniques, including sampling methods (blistering, skin biopsy), enzymatic digestion (trypsin/
disperse enzyme), medium formulations (e.g., TPA and its substitutes), and cell purification strategies,
comparing differences in amplification efficiency, safety, and compliance across various systems. The
article contrasts the clinical applications of two mainstream techniques: non-cultured suspension
transplantation offers simplicity and short cycles but is limited by cell density and viability; cultured
cell transplantation addresses donor site insufficiency but demands higher laboratory standards,
quality control, and biosafety protocols. Emerging technologies like tissue-engineered skin grafts are
also briefly discussed. Despite advancing techniques, challenges persist. Efficacy varies due to lesion
location, disease duration, stability, and postoperative phototherapy. Safety concerns include risks
from growth factors in culture, potential genetic mutations, and post-transplant hyperpigmentation
or scarring. Standardization and accessibility remain barriers, encompassing quality control in culture
processes, cost management, and grassroots healthcare implementation. The conclusion affirms that
autologous melanocyte transplantation is an effective treatment for stable vitiligo. Future efforts should
focus on: establishing standardized cultivation and preparation protocols; conducting multicenter long-
term follow-up studies; developing serum-free, xenogeneic-free culture systems; and integrating gene
editing and biomaterial technologies to develop personalized strategies. Multidisciplinary collaboration

will drive the optimization and widespread adoption of this technique.

[><#21a]] Vitiligo; Cell Transplantation; Melanocytes; Tissue Engineering; Therapeutic Advances; Clinical
Challenges
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Application of enhanced muscle stem cell function by

inactivating IL34 or AKT activity in DMD treatment

Yang Su, Lin Chen, Yaokun Ren, Wen Huang

Department of Cell Biology, Third Military Medical University (Army Medical University),
Gaotanyan Road No. 30, Shapingba District, Chongging 400038, China

[3#Z] Muscle stem cells, named satellite cell, reside in a special anatomical microenviroment between
basal laminin and sarcolemma in a quiescent state with extremely low metabolism rate and low
percentage around 4% relative to total muscle nuclear. In response to intrinsic or extrinsic stimulus,
quiescent satellite cells are initially activated to reentry into cell cycle to undergo numerous expansions,
and eventually differentiate to form new myofibers. To sustain long-term skeletal muscle homeostasis, a
small population of satellite cells self-renew to maintain satellite stem cell pool. The imbalance between
self-renewal and differentiation, or other biological or pathological disruptions-caused alternative cell
fate decision of satellite cells, lead to severe skeletal muscle bad performance. Duchenne muscular
dystrophy affects 1 in 3600 male newborns whose myofibers are extremely susceptible to injury, leads
to consecutive degeneration and regeneration, with eventual SC exhaustion and loss of muscle mass
and function. Cues trying to reserve satellite stem cell pool in DMD patients are recognized to be an
effective treatment to improve skeletal muscle function. We recently uncover a regulatory mechanism
that disruption of IL34 or AKT activity in SC promotes cell expansion resulting in long-term stem cell pool
maintenance. We genetically inactivation of IL34 in SC of MDX mice leads to improve the skeletal muscle
performance. Cellular investigations reveal that IL34 or AKT activity intervention in skeletal muscle of
MDX mice cause to Pax7+ stem cell pool maintenance instead of prematurely eventual differentiation,
indicating that the uptake of IL34 or AKT inhibitor by SCs could enhance cellular function via directing
muscle stem cell fate decision. We propose that targeting 1L34 or AKT activity could be a therapeutic

approach for ameliorating muscle-wasting diseases.
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Cyclic mechanical stretching enhances mitophagy and
oxidative stress resistance in adipose-derived stem cells

via the Piezo1/ATP axis to accelerate wound healing

Yujie Xiao, Hongtao Wang

Department of Burns and Cutaneous Surgery, Xijing Hospital, Fourth Military Medical
University, 127 Changle West Road, Xi’ an 710032, China.
Corresponding authors: wanght@fmmu.edu.cn (Hongtao Wang)

[# E] Adipose-derived stem cells (ADSCs) hold significant potential in regenerative medicine, yet
their therapeutic efficacy is often limited by low survival rates in the presence of oxidative stress. While
mechanical cues regulate cytoskeletal dynamics, their roles in modulating cellular metabolism and
mitochondrial adaptation remain unexplored. This study aimed to elucidate how physiological-range
cyclic mechanical stretching (CMS) enhances ADSCs resistance to oxidative stress through the Piezol/
ATP signaling axis, thereby establishing an innovative strategy for developing antioxidant-functionalized
stem cell therapies.

Methods

To examine the impact of CMS on oxidative stress resistance, ADSCs were exposed to CMS (8% strain,
0.5 Hz, 24 h) using the Flexcell FX-6000 system. Oxidative stress models employed HO (200 puM), with
apoptosis, mitochondrial function, and metabolic flux analyzed in vitro. A murine full-thickness wound
model was used to assess in vivo survival and regenerative outcomes.

Results

CMS activated Piezol channels, resulting in enhanced ATP synthesis and remodeling of the tricarboxylic
acid cycle. This improved the effectiveness of mitochondrial oxidative phosphorylation. Mechanically
preconditioned ADSCs exhibited reduced apoptosis, enhanced oxidation resistance, stabilized
mitochondrial membrane potential, and upregulated mitophagy. In vivo, these cells demonstrated
superior healing capacity and accelerated wound closure.

Conclusion

CMS orchestrated the Piezol/ATP-driven metabolic-mitochondrial axis to enhance ADSCs oxidative stress
resistance by coupling metabolic reprogramming with mitophagy activation. This mechanometabolic
interaction identifies mechanical signaling as a direct regulator of cellular bioenergetics, offering a

translatable strategy to engineer antioxidant-functionalized stem cells for regenerative therapies.

[<#238]] adipose-derived stem cells, cyclic mechanical stretch, Piezol, mitophagy, oxidative stress
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Silicate ions inhibit vascular pathological remodeling by

regulating the SIRT1-NcoR1 signaling pathway

Xin Gong"?, Zhaojing Ba', Yumei Que "

'Department of Cell Biology, Third Military Army Medical University, Chongqing
400038, China
*School of Medicine, Chongging University, Chongging 400044, China
*yumeique@hotmail.com

[##Z] Cardiovascular diseases pose a serious threat to human health. Vascular remodeling is a severe
pathological feature following vascular injury and is a key pathological process in cardiovascular
diseases such as restenosis after vascular stent implantation, aortic aneurysm and dissection, and
myocardial infarction. Silicon is an essential trace element for the aorta, and its accumulation in
the aorta gradually decreases with age. Previous studies have shown that silicon participates in the
synthesis of collagen and glycosaminoglycan hydroxylases and enhances the elasticity of the vascular
system. Here, an “ion cocktail therapy” is proposed as an effective new method for repairing vascular
injury. The research indicates that silicate ions inhibition progression of the aortic aneurysm and
dissection through regulating the local vascular microenvironment of aorta systematically in a multi-
functional way. In vitro experiment demonstrated that silicate ion up-regulated the expression of SIRT1
in smooth muscle cells, and protein interaction studies show that SIRT1 and NcoR1 interact and jointly
regulated the phenotypic transformation of smooth muscle cells. Meanwhile, In vivo experiment showed
that silicate ions effectively inhibited the apoptosis of smooth muscle cells. Intravenous injection of
silicate ions inhibited the formation and development of Ang Il-induced aortic aneurysms and (3-BAPN-
induced aortic dissections. This “silicate ion therapy” in this study revealed a new approach and
perspective for overcoming the problem of pathological remodeling under vascular injury conditions,

offer a new strategy for vascular injury repair, and holds a great clinical translation potential.

[><#238] Vascular remodeling, Silicate ion therapy, Aortic aneurysm and dissection, Smooth muscle cells
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Critical roles of an endogenous tyrosine kinase signaling for

cell fate decision in human embryonic stem cells

Xu Wu'*, Chunsheng Wen**, Chaonan Zhu**, Huiyuan Jiao', Chenge
Xin', Haokun Jiang', Ran Tong", Min Shao?, Feng Zhang', Han Wang’,
Yifan Zhou?, Bing Liao’, Lingjie Li', Ying Jin™*, Hui Li%

'Department of Histoembryology, Genetics and Developmental Biology, Shanghai Key
Laboratory of Reproductive Medicine, Shanghai Jiao Tong University School of Medicine,
Shanghai, 200025, China

’CAS Key Laboratory of Tissue Microenvironment and Tumor, Shanghai Institute of Nutrition
and Health (SINH), Chinese Academy of Sciences (CAS), Shanghai, 200031, China

*These authors contributed equally to this work.

* Correspondence: yjin@sibs.ac.cn; lihuilh@shsmu.edu.cn

[ #§ Z ] The establishment and maintenance of pluripotency in human embryonic stem cells (hESCs) are
governed by distinct signaling pathways. Currently, endogenous signaling pathways required for hESCs
remain largely unexplored, despite of extensive studies for exogenous signaling. We here report a previously
unrecognized endogenous tyrosine kinase signaling critical in hESC fate decisions. The inhibition of this
tyrosine kinase signaling disrupts hESC pluripotency and triggers trophoblastic differentiation by repressing
the BMP pathway and activating NANOG. In conclusion, this study unveils a key endogenous signaling
pathway governing early human pluripotent cell fate and provides new insights into the interplay between

signaling pathways and transcription factors in pluripotency regulation.
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FBL deficiency disrupts ribosome function and DNA repair

leading to hematopoietic stem cell failure

GNEE

[#3E] Keyword: FBL, 2'-O-methylation, DNA repair, hematopoietic failure

Hematopoietic stem cells (HSCs) must balance self-renewal, quiescence, and differentiation while
preserving genomic integrity under homeostatic and stress conditions, yet how ribosomal function
integrates with DNA damage response in HSC regulation remains poorly understood. Here, we identify
Fibrillarin (FBL), a conserved methyltransferase essential for ribosomal RNA 2 ' -O-methylation (2 ' -
O-Me), as a critical regulator of HSC function and stress resilience. Conditional ablation of Fbl in
the murine hematopoietic system disrupts HSC self-renewal and long-term reconstitution capacity.
Mechanistically, FBL loss impairs ribosomal RNA modification and disrupts translational efficiency,
particularly affecting the synthesis of proteins involved in DNA damage repair pathways. Fbl-deficient
mice exhibit hypersensitivity to genotoxic stress,with exacerbated hematopoietic failure and reduced
survival following irradiation or mitomycin C challenge. Notably, FBL expression is markedly reduced in
patients with Fanconi anemia, a disorder characterized by defective DNA repair and progressive bone
marrow failure. Our findings uncover a pivotal role for FBL in coupling ribosome function to genome
maintenance in HSCs, where it ensures efficient translation of DNA repair factors essential for stress
adaptation. These results highlight ribosomal regulation as a key layer in HSC homeostasis and suggest

that FBL deficiency may contribute to the pathogenesis of bone marrow failure disorders.
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CRISPR/Cas9 Screening for Novel Regulators of Totipotency

in Mouse Embryonic Stem Cells

EEM

[#ZE] Zygotic genome activation (ZGA) facilitates the transition from totipotency to pluripotency
and represents a critical event during early mammalian embryonic development. During the zygotic
phase, alterations in epigenetic modifications and transcriptional regulation lead to the silencing of
totipotency-associated genes and induce the expression of pluripotency-associated genes. However, the
key regulatory mechanisms governing the pluripotency-to-totipotency transition in mouse embryonic
stem cells (mMESCs) remain incompletely understood. To address this, we constructed a CRISPR-based
loss-of-function library targeting mouse genes encoding transcription factors and epigenetic regulators.
Through this screen, 22 novel genes implicated in regulating the totipotency transition in mESCs were
identified and preliminarily validated. These genes are involved in known regulatory processes such as
alternative splicing and DNA methylation. Interestingly, we found that perturbations in genes associated
with transcriptional regulation, pre-mRNA processing, and E3 ubiquitin ligase-mediated protein
degradation also led to the transition from pluripotency to totipotency in mESCs. Based on these
findings, we further investigated the functions of selected genes to explore new mechanisms underlying
the pluripotency-to-totipotency transition. This study provides valuable insights into the regulatory

network of early embryonic development.
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Ultrasound-responsive theranostic platformfor the timely
monitoring and efficient thrombolysis in thrombi of tPA

resistance

Lin Lin (Presenter)’, Zhaojing Ba', Hao Tian', WenZeng"*

Department of Cell Biology, Army Medical University, Chongging, China
Correspondence Email(s): esperanza08@163.com

[##2] Keywords: theranostic, thrombolysis, tPA resistance, noninvasive
Abstract text should contain the following content:

- There is no effective and noninvasive solution for thrombolysis because the mechanism by
which certain thrombi become tissue plasminogen activator (tPA)-resistant remains obscure.
Endovascular thrombectomy is the last option for these tPA-resistant thrombi, thus a new
noninvasive strategy is urgently needed.

- A detailed analysis of the composition of these thrombi may contribute to the design of more
effective thrombolytics.

- Through an examination of thrombi retrieved from stroke patients, we found that neutrophil
extracellular traps (NETs), e-(y-glutamyl) lysine isopeptide bonds and fibrin scaffolds jointly
comprise the key chain in tPA resistance. A theranostic platform is designed to combine
sonodynamic and mechanical thrombolysis under the guidance of ultrasonic imaging.

- Breakdown of the key chain leads to a recanalization rate of more than 90% in male rat tPA-
resistant occlusion model. The system also demonstrates noninvasive theranostic capabilities
in managing pigs’ long thrombi (>8mm) and in revascularizing thrombosis susceptible tissue-
engineered vascular grafts, indicating its potential for clinical application.

- Overall, this noninvasive theranostic platform provides a new strategy for treating tPA-resistant
thrombi.
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=45 TR B chE AR B FE BT 4RI A 73 8 Be iR Tr
MEETEF

R 2, AREBTE Y, BT, ARaIs 2

"IERAZARERX TR IGKRSHRFPD, bR, FE
2RAFXRTRARA, LR, FE

(EE] E=588 /MNBE (sEVs) HMABFRBTHAMR (MSCs) BRITENEEHA, BH
FFERMEEE_4 (2D) EHFEZHTER, AMRRIT=4 (3D) EF T MSC 24 sEV D FH
i e EL&TT 35 BE.

ik - R BRERF IR Y R 2SI MSC 3D 2588, Hi@id NTA. WB. TEM ZF#3 sEV
FEEMRE ; £8 RNANIRE. RBERAMERSI, HRiT Rab27A/B. ITGAL-RhoA-Cofilin FiE
TERRAEBRRK SEV 2 RIER ; RRERSME. HERTAMNR. ERMARLRARS
(TR (0A) MEEAEEEPIEEINEE,

%R 52D 48k, 3D EAEERS MSC ILERENHRERE / BTKF, sEV=2RALN 2.5 &
Rab27A/B kP& R SEV 33, BEHRAE 2D 53D BAILEEER. 3D 155 K& ITGAL FEETY A
1A RhoA/Cofilin @R EM HIE RN E B R, 1858% 8K (MVB) MEMES sEV 5.
MSC-3D K& SEV £ A5 a] R E R BN B MM S AT EMBRHILE. TRRNEE, HIESERHA
B M2 BUARE ; AR OA 5RImEE FRI N E X TEMMIEEH MR EE L,

£530 : 3D 1EFIET ITGAL/RhoA/Cofilin M F MK B EIE B AR ML T Rab27A/B BREERS
MSC sEV P2 AT MEE, ATABINAEIIE L HIE KW AR AR RS.

[R$#iE] =4355F ; RRABER ; BIZRATHR ; Shsik ; BERTT
BHEE

& linjianhao@pkuph.edu.cn

ABFF xingdan@bjmu.edu.cn
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Evaluation of Cell Type Annotation Reliability Using a Large
Language Model-based Identifier

124

Wenjin Ye'", Yuanchen Ma™*" , Hongjie Liang’, Tao Wang' , Wu Song”, Weigiang Li*’, Weijun Huang"

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. Department of Gastrointestinal Surgery, The First Affiliated Hospital, Sun Yat-sen University, Guangzhou,
Guangdong, 510080, China.

*These authors jointly supervised this work:

Wu Song, Email: songwu@mail.sysu.edu.cn;
Weigiang Li, Email: liweigé@mail.sysu.edu.cn;
Weijun Huang, Email: hweijun@mail.sysu.edu.cn.

[ 4% Z ] Single-cell RNA sequencing (scRNA-seq) has become a cornerstone technology for dissecting cellular
heterogeneity and function, with cell type annotation representing a critical step in data analysis. Traditionally, this
annotation is performed either manually or using automated tools. Manual approaches rely on expert knowledge but
are inherently subjective and prone to variability based on annotator experience. In contrast, automated methods offer
greater objectivity but often suffer from limited generalizability and accuracy due to their reliance on the quality and
representativeness of reference datasets. Inaccurate annotations can propagate biases into downstream analyses and
experimental designs, thereby increasing the cost and complexity of correction. Consequently, enhancing the reliability
of cell type annotation remains a major challenge in current scRNA-seq data analysis.

GPTCelltype represents the first cell type annotation tool built upon large language models (LLMs), demonstrating that
LLMs can autonomously perform cell type annotation without the need for extensive domain knowledge or reference
datasets. This innovation offers a novel strategy for improving annotation reliability. However, LLMs were not originally
designed for this purpose; only a limited number of models are currently suitable for cell type annotation, and none can
consistently achieve high accuracy across all cell types. Therefore, targeted optimization strategies are urgently needed
to enhance LLM performance and further improve the reliability of cell type annotation.

High-Performance Model Screening: We evaluated 77 large language models (LLMs) and identified five high-performing
candidates—GPT-4, LLaMA-3, Claude 3, Gemini, and ERNIE 4.0—well-suited for cell type annotation tasks.

Multi-Model Integration Strategy: By integrating multiple LLMs, we annotated scRNA-seq datasets from human
peripheral blood mononuclear cell (PBMC), gastric cancer tissues, human embryos, and mouse stromal cells. Compared
to GPTCelltype, the multi-model ensemble strategy increased complete consistency with expert annotations by 1.41- to
10-fold, significantly enhancing performance.

“Talk-to-Machine” Strategy: A data-driven human-machine interaction approach enabled LLMs to acquire more effective
contextual information, further improving annotation accuracy. This strategy outperformed GPTCelltype, increasing
complete consistency with expert annotations by 1.47- to 14.56-fold, confirming its effectiveness.

Objective Credibility Evaluation: For annotations that diverged from expert labels, we implemented a data-driven
credibility assessment framework. Results showed that 28.5% to 100% of these annotations were objectively reliable;
notably, 14.3% of embryo cell annotations were concurrently validated by both our framework and human experts. This
approach supports multidimensional characterization of cell states, substantially enhancing LICT' s interpretability in
complex biological contexts.

Performance Benchmarking: We compared LICT with 12 supervised machine learning-based cell annotation tools,
evaluating usability, efficiency, consistency, accuracy, and reliability. LICT consistently outperformed all benchmarks
across these metrics.

Generalizability of the Optimization Strategy: We extended the multi-model ensemble and iterative optimization
framework to an additional 27 LLMs. Among them, 25 exhibited significantly improved annotation validity, with
performance gains ranging from 3.2% to 41.9%, demonstrating the broad applicability of our optimization strategy.

These findings demonstrate that LICT, an LLM-based cell type annotation tool, delivers precise and detailed annotations
without relying on reference datasets, ensuring consistent and reliable results for users across varying levels of
expertise. Notably, LICT’ s objective reliability assessment framework enables the identification of multiple cellular
features within a single population, offering novel insights into the underlying biological significance. In addition, its
strong generalizability positions LICT as a robust and versatile tool for a wide range of applications. Most importantly,
the success of LICT highlights the potential of optimizing publicly available LLMs to develop high-quality, user-friendly
bioinformatics tools.

Keywords: Large language model, Cell type annotation, Annotation reliability, Multi-model integreléion, Talk-to-machine
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ID2 Drives Stem-Like Phenotypes and Docetaxel Resistance
in CRPC: A Potential Therapeutic Target

Yiling Zhang'; Na Luo*; Wenjun Zhu'; Min Fu'; Feng Yang'; Ziqi Chen'; Bi
Peng'; Qiang Zhang'; Guangyuan Hu"’; Xin Chen"

'Department of Oncology, Tongji Hospital, Tongji Medical School, Huazhong University of
Science and Technology, Wuhan, China

* Correspondence

Xin Chen, MD. PhD

Tel: 027-83663408; Fax: 027-69378377

E-mail: dr.chenxin@tjh.tjmu.edu.cn

Guangyuan Hu, MD

Tel: 027-83663408; Fax: 027-69378377

E-mail: h.g.y.121@163.com

[ #§ 2 ] Background: Castration-resistant prostate cancer (CRPC) poses a major clinical challenge due
to its aggressive progression and resistance to chemotherapy. Cancer stem-like cells (CSCs), characterized
by their self-renewal and phenotypic plasticity, have been increasingly implicated in therapeutic resistance.
However, the molecular determinants that govern CSC maintenance in CRPC remain poorly defined. This
study identifies the transcriptional regulator ID2 as a critical driver of stemness and chemoresistance in
CRPC.

Methods:ID2 expression was assessed in public clinical datasets, prostate cancer tissue microarrays, and
cell lines via immunohistochemistry (IHC), qRT-PCR, and Western blotting. Functional roles of ID2 in CRPC
were investigated through in vitro assays including CCK-8, EdU incorporation, colony formation, transwell
migration/invasion, cell cycle analysis, apoptosis detection, and 3D sphere formation. In vivo effects were
evaluated using subcutaneous xenograft models in NOD/SCID mice. Single-cell RNA sequencing (scRNA-
seq) integration from five public datasets was performed to explore ID2-associated transcriptional states.
Mechanistic studies employed transcriptome sequencing, GSEA, and Western blotting to probe PI3K/AKT
signaling. Finally, Helichrysetin, a small-molecule ID2 inhibitor, was tested alone or in combination with
docetaxel to assess therapeutic synergy.

Results:ID2 was significantly upregulated in CRPC tissues and cell lines and correlated with poor clinical
prognosis, including reduced biochemical recurrence and overall survival. Functional studies revealed that
ID2 promoted proliferation, invasion, stemness, and docetaxel resistance in CRPC cells while inhibiting
apoptosis. Knockdown of ID2 suppressed tumor growth in vivo and reduced the expression of CSC and
EMT markers. Integrated scRNA-seq analysis identified high ID2 expression in cancer epithelial clusters
with enriched stemness and mesenchymal features, while negatively correlating with AR pathway activity.
Mechanistically, ID2 activated PI3K/AKT signaling to maintain stemness-related gene expression. Notably,
Helichrysetin suppressed CSC features and synergized with docetaxel to inhibit CRPC growth in vitro,
providing a promising therapeutic strategy.

Conclusions:ID2 functions as a key regulator of cancer stemness and chemoresistance in CRPC by activating
the PI3K/AKT pathway and promoting dedifferentiation. Targeting ID2 with Helichrysetin represents a novel
therapeutic strategy to enhance docetaxel efficacy and overcome treatment resistance in CRPC.

Keywords: ID2; prostate cancer stem cells; cancer stemness ; CRPC; PI3K/AKT signaling; Hehchrysetm
docetaxel resistance "
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Wit SENFITR BT RSN A9 B B 2 A R BB 5%

ITHR
WARKFFEER

({HE] REEXEBUZBRRIIG (UVB) REFSBSIENEKRBGIR, RKRRMABSTEH. K
[RIERNAALRIEETNRERER, BRATHAERREREFETZEMEHM, AHARKINTE Wnt/
B-catenin B BT CHIR99021 FsbIEAY Y & 8] 78 Br T HRE RIS MK (CHIR-Exos) 7 UVB if
SHNENEB AR ET B REBTE,

B AIMSEIR A, CHIR-Exos Al RE(EH AL AMMILES T, 1| UVB ZSHNAMETHS
KR, FRES | BERINERRESSHK, BRREREEEBRE (MMPs) Rk, Ea&EEA,
CHIR-Exos BRI Rk AL, FHRRZIEERKRIRMH, ERERFEARFEERBIAMN N, #
—SHFIARRE, 7 UVB ERHNESILERFHIFED, CHIR-Exos @it HiEHH TGF-1 AT HLE
BIRXEEF SIRT2, #Himsm HIF-1a ERMILBUKTE, RENEHLHLMMINGE,
5RENIBHINBAEMELE, CHIR-Exos BEFE/. MOBH. THREZESFNHE. KMRINBE
AT RSB IR T R LI MKIE, ERE REFNIGKRE AR =,

(x%217] BIZFRT4A ; ShME 5 REKEEL ; CHIR99021 ; Wnt/B-catenin @& ; FLELLIETH
BIEE : £28F, Email :wanglingshu@qiluhospital.com
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(HE] EREREFE. BRMEEZREENNHRIE, MBERETLFHRAERE, BNAER
THRENMNETLRAETN. TARZERERNSNEMFINENERRME T AT ER, FHRX
BABHRREZRTAR (MSC) EGKERBIFHRAIVATES, B ARILINIIERSR
TERHNREMRENE, HOTRFBENS, FIMNF MSC 5 RRMBXMAREIMLTEMRE. Ak
F AR RARKR AR R ARLIERE, MSC BE2{EHEKEXAMIEE. %, FRS
URIHKTE, FHEHMELEM. FRKRIEER MSC. BREINKERR. BRI -MSC KER. &
RERKEFRERRM - RREKEFERNEEIER#ITAT, BIERENERXEEY
BNE. RERAREMLER L. MSC BEEETE. RERR. EUNBKFURMDEERSGS
THEEBEREPRERR, H DT WESR FEREA, BRI -MSCKRRA R BT B RN RIE.
RMEEMUANRNESUNANG I, BEARERREERS, REMNYRKEEEWREEIR,
RER . MEHRENFEREBEES, RIRTERLD. SLRERAREYTLEGERTRRMN,
IERRY MSC E AKX ERGTT R 2B R,

[Xi#ia] EzmT4m, BRRWKRR, £
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FRAEBNFHERSHEFERERMARINE RS IR IR RS
HEFE

E_uﬁﬁ) %ﬁ::’-ﬂa éi%}) EEEE) %1%

ﬁgmglé\lzﬁ?ﬂ%@?qjlu\

(B8] FAE®EZRREES, BARMEBERIGRFEERIEERGERS, REBRGESER
A&MERAFMRE, SATXTARXE, BNEERYRNEBEMIFERNESNM, AKFTIHE
FERTF4 (hUMSC) RIERVAREINER (ECM) BEFREREM. i BIZARITAIREZRER
E8ES, AIEMNEMEEYHESYE, HRETHESSISHEEE, AMFH hUMSC-ECM 5%
MIRIEHASELS , BENRHEMABERINE , EaX T ARKTRBARRNEE MR,
(5£] RAGBLHLHFERMEFE (HNC), HFIHA hUMSC KR ECM #1T181F, & ECM
BMHRE (EHNC), @SB R. RERAERARFTEDFMEILEER ECM A REBIER ; 7
RARIMAMR SIS AR XS T IS TERVEHER ; EARLEME 10 mm RIAEL
BARBRIHE 25 mm BIRIREF, @ ERTETE. BEEFRITAFTINRAITEEEMEE.
[£5R] RIhH9E hUMSC-ECM BIFRVIZIEHEZSE (EHNC), ECM RAHEREEH. BHEER
M| ERRFXBRDEHARELIBFNIVERSE, KL ER, EHNC A 2Z{E#H S IEAAREIGE,;
SRR, EHNC ATEHMRBE. MEERMIIEMESHFEXRNMNE, BEMREBOLBARBE
E2=b) S

[£51€] hUMSC RiF ECM &HBVIRIE A SEERE S T AIMBNAZRBE S5 T4 ECM &
YEME, BENEETABMEBENESN, EERBKTERAMEE, ZRELET TARITE
EREHSAALTIETRIXEER, AXxTEABGRSBBIEBERME TG E,

[X3@i7] Brialze T4 ; AARRSNERT ; 1BhRsEH ; BhHl4 ; ESE ; BEMEEE ; BXT

R ; ARTIE

WEIEE © 421 HiB4E : chaiweiguanjie@sina.com
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Epigenetic Control of Adult Stem Cells and Its Implication in

Aging: Exploring the Multifaceted Regulatory Role of KDM3A

Zhang Huan, U Kin Pong, Gao Lin, Jiang Xiaohua*

School of Biomedical Sciences, Faculty of Medicine, The Chinese University of Hong Kong

[ 4 £ ] Adult stem cells, including MSCs and NSCs, play pivotal roles in maintaining homeostasis
within our bodies. However, the functional decline of adult stem cells has been observed in various
tissues, marked by reduced responsiveness to tissue injury, disturbed proliferative activities, and
diminished functional capacities during the aging process. These alterations ultimately lead to reduced
efficacy in cell replacement and tissue regeneration in older organisms. Here we report that two H3K9
demethylases, KDM3A and KDM4C, regulate heterochromatin reorganization via transcriptionally
activating condensin components NCAPD2 and NCAPG2 during MSC senescence. MSCs derived from
Kdm3a-/- mice exhibit defective chromosome organization and exacerbated DNA damage response,
which are associated with accelerated bone aging. In addition, our recent findings demonstrate how
the loss of Kdm3a, either globally or specifically in NSCs, in mice leads to impaired hippocampal
neurogenesis and persistent deficits in learning and memory throughout adulthood. Moreover,
depletion of Kdm3a has been shown to decrease proliferation and neuronal differentiation while
promoting glial differentiation in vitro. Notably, KDM3A exhibits localization in both the nucleus and

cytoplasm of NSCs, regulating the Wnt/(3-Catenin signaling pathway through dual mechanisms.

Correspondence: Jiang Xiaohua
xjiang@cuhk.edu.hk
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Rbm5 is required for sustaining leukemia stem cells
by modulating a leukemic transcriptional program in
concert with the Myc network

Mengli Zhang', Shaela Fields’, Qiong Zhang’, Yuxin Ouyang', Ye Xin', Jianxiang Zhang', Hong

14,47

Liu®, Jianfeng Shen®, Beisi Xu?, Depei Wu**, Chunliang Li**, and Peng Xu

'Cyrus Tang Medical Institute, National Clinical Research Center for Hematologic Diseases, State Key
Laboratory of Radiation Medicine and Protection, Collaborative Innovation Center of Hematology,
Suzhou Medical College, Soochow University, Suzhou, Jiangsu 215123, PR China.

*Department of Tumor Cell Biology, St. Jude Children's Research Hospital, 262 Danny Thomas Place,
Memphis, TN 38105, USA.

*Center for Applied Bioinformatics, St. Jude Children's Research Hospital, 262 Danny Thomas Place,
Memphis, TN 38105, USA.

“*National Clinical Research Center for Hematologic Diseases, Jiangsu Institute of Hematology, The First
Affiliated Hospital of Soochow University, Suzhou, 215123, Jiangsu, China.

*Department of Ophthalmology, Ninth People's Hospital, Shanghai Jiao Tong University School of
Medicine, Shanghai, China.

#Correspondence should be addressed to Dr. Peng Xu (pengxu@suda.edu.cn), Dr. Chunliang Li
(chunliang.li@stjude.org), or Dr. Depei Wu (wudepei@suda.edu.cn).
*Lead contact: Dr. Peng Xu (pengxu@suda.edu.cn)

[#Z] Acute myeloid leukemia (AML) represents a type of malignant hematological disease that
is caused by the dysregulated developmental program of leukemia stem cells (LSCs). Compared to other
hematological malignancies, AML often predicts poor prognosis and unfavorable treatment outcomes in
the clinic, urging the need for complex mechanism studies. Rbom5 was recently reported as a key regulator
in maintaining the survival of human AML cell lines via non-canonical transcriptional activation of Hoxa9.
However, its function in LSCs and the broad genome-wide transcriptional targets remain elusive. Here,
using genetic mouse models, ex vivo AML culture, and patient-derived xenografts, we report that Rbm5
is required for murine leukemogenesis and maintains self-renewal of LSCs in vivo and is dispensable for
normal hematopoiesis. Romb is highly expressed in LSCs, and its deficiency results in specifically defective
LSC function, along with the inhibition of self-renewal gene expression and the induction of a myeloid
differentiation program. Multi-disciplinary mechanistic investigations targeting gene expression at both
the single-cell level and in bulk populations, together with an acute RBM5 degradation system, further
identified the direct transcriptional targets of Rom5 in primary leukemia cells, including stemness gene Myc.
Moreover, RBM5 not only interacts with MYC but also maintains its protein levels, thereby sustaining the
Myc downstream transcriptional network through its proper genome-wide occupancy. Forced expression of
Myc sufficiently rescued the Rbm5-depleted defects both in vitro and in vivo. Thus, our study demonstrates
that Rbmb regulates the AML LSC program through non-canonical transcriptional mechanisms, providing a
strong rationale for therapeutically targeting Rom5 in the treatment of myeloid leukemia.

[X5#1a] Rbmb5, AML, leukemia stem cells, Myc
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#% MTHFD2 &5 H4E& 1L STAT3 tEafmiZET1E R 5%

TEYE
SR

i

({HE] EMREEEPNE 40% s REBHY, METHME (LCSCs) BESMBEBNXERR,
AEAFUEIE XS 90 BIFFRELALR T/ 24, RIMLAKA—Fr5 XA MTHFD2 ZEfEARZH BE
BRiK, BERKKFEEERBEAEREBESEFHRIEEEMERX, #—FF A 42 flEaEBimE
BENENR AN BEBIFERHTT SCRNA-Seq 7717, ERETRBEBHIFREHLL CD133+/CD44+
FIREN T LRI HIZE L7, BizTE+ MTHFD2 RiABE ST H G4,
AARETEOEFHRABRITICH A ARHNERRZREEBEE, HOBEBERAER
(BoM) 4R, RNA-Seq 17, 5JR A549 4fftELL, BoM 4+ MTHFD2 RN F A FRIEG
=, BIFERAAREEF R BoM A —mAEIKFEREAERAE L, FARSLIRAE, BbREHEF
E RIS ARSI EERAR TR MTHFD2 AT IRE MTHFD2 BiRRABAIMRER. T8, BRNERNBES
BE71, P MTHFD2 B[3@id “Moonlighting” ThaE(R# ABE4RAE T KR35 8E 1. #H—FH IP-MS
#54 Co-IP. GST Pull-Down. GERAMEBKTBELEND (EMSA) / BIRPEHEINIIE, 1%
MTHFD2 i&;IBEREEA L STAT3 454 DNA, #iE5E OCT4. SOX2. NANOG EFMRERFHR. fE
FAEBM% MTHFD2 B9/ FHNHIFI TH9616 &0 IE, mIERumHIfhET 4R BB EE /.
KIRRIBT T 1% MTHFD2 S5 &R K STAT3 LUGSBTHERIZR, MMIRcIAfE A R
BHIZNF D FG, RIS AT IRE T R 55K,

(<52iA] Fhife ; 4HRETF 14 ; &% ; MTHFD2




TR S5

202 hEFHEREHERES

REZE. ENENMFSEGILE

7T IEE

[(BiE)fEEeror s, B EBREURRENIRE, FENFH. ENRNFHRET, RFEH AN,
EAEENER, XB—TMXTES. E5EENKRSE, AEEERNZ, FENAEHET K]
KRR, WREARA, WEHE.

[IEX] 2018 £ 8 A 31 H, HFHMFF 65 IRAIKE, —IR 2T RMIRFTAF < A BRI R BEM,
TREMESEFNER —SUHERINER. WEREN, B34 5 TMHHRS, HMHREH
RS EaREE, WRANRMEHEIE, RSN TRMELS, RERSEELIE, WA
SEEHBIENE, BEHITEMSFERETT, RENAEERE. H(EIRE 175N EIFRRN} S,

FH, ERNTARSIIIANRER, —REFTmEENER MRBEZ HARHEZNN
. REEREHREMAFERZRTARPRD? SW—4ER, REUMERTALIE 7R
NZEREBFZ S, WEARBMTRRZST | UHEZBFERA! 7 BEE, KAMBEERS TX—CIH
Bk, AREBKSERTARTEEEM. AEXNEE. FEEURMRER, RANIEES
MXEAFRH. TARERHALANTE. MHMESEK. MBRATEEBFBEIN, XN THLH
R —&EN. AW, BT ARNFIE. FIESTENMY. FRRMAT. AR
RE, URTFHESReMRITHE, SMERNSGINEEZENRB, EX—0E, HIRZ kG5
MIEENIER, B—PERAHRN, BNESMEZNER,

MERBR2HR=Z, BREESL. Bk, €BERZ. TARTE. KRB, RERL REEER.
EFEEHO. BREL REBELR. MNi2tiEtENEEF. IRFRNESFRENSIFREEF
TSR — TR 80%, BRInRBFHER, (FAZBNREIBRAZN, TARAIEE—L/RE,
BARRRNMTERARMN . IR Rk | “RIEME, BREGIRIT

2018 £9 A 17 H, REEEXERFHICEN TARSTHN, REREAFRRN. —ARE, F=
RRFTBHERKET, RNEAMNERS LRsveiEmL, NOBEEMHITT/ISEENTARKE T E
o INAKG, BINEIRSHMER, AL BEFENIAS, X EHMERFNERFHIFAL,
wmEESNBRENE LML B=RFAFT, 6EERK, HINNVEFE. TARFaURI. -
RELRRETT BN, BEMIABRHENIETRIRZUER, NLRSEEERTIR, EF
EIBA AR AR BT OFNABNHBI K, =T P 5 St Fe AR, 7R EFHE O LS ABCE R —
EAEER, BXBREERFE—/NILUE, MIUTWTIRRE, BRERRHE, AMIRMEFD
EIF—MIRENZ, RERMT, HELDTHEBRRE, HEMESRBREREROIIRERS
FHAHo

2019 £ 1 A8, REFFENHSR: "RIFT, HEEERT . W8, HARERER? * “FKT,
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Anti-VEGFR2 F(ab' )2 drug conjugate promotes renal

accumulation and glomerular repair in diabetic nephropathy

Di Liu**, Wen Zeng’*, Yongzhong Du'*

1.Institute of Pharmaceutics, College of Pharmaceutical Sciences, Zhejiang University,
Hangzhou, China;
2.Department of Cell Biology, Third Military Medical University, Chongqing, China.
Correspondence Email(s): zengw0105@tmmu.edu.cn; duyongzhong@zju.edu.cn

[><%21a]] Antibody drug conjugate, Diabetic nephropathy, Renal targeted, Repair and regeneration

[#Z] Poor renal distribution of antibody-based drugs is the key factor contributing to low treatment
efficiency for renal diseases and side effects. Here, we prepare F(ab')2 fragmented vascular endothelial
growth factor receptor 2 antibody (anti-VEGFR2 (F(ab ' )2) to block VEGFR2 overactivation in diabetic
nephropathy (DN). We find that the anti-VEGFR2 F(ab ' )2 has a higher accumulation in DN male mice
kidneys than the intact VEGFR2 antibody, and simultaneously preserves the binding ability to VEGFR2.
Furthermore, we develop an antibody fragment drug conjugate, anti-VEGFR2 F(ab')2-SS31, comprising
the anti-VEGFR2 F(ab ' )2 fragment linked to the mitochondria targeted antioxidant peptide SS31. We
find that introduction of SS31 potentiates the efficacy of anti-VEGFR2 F(ab ' )2. These findings provide
proof of concept for the premise that antibody fragment drug conjugate improves renal distribution and

merits drug validation in renal disease therapy.

*Note: A o B Diabetic Nephropathy model mice
1. *: Corresponding author(s)Figure legends. A. 1818 T o s

SDS-PAGE gel of anti-VEGFR2 and anti-VEGFR2 a8

F(ab ' )2.B. Fluorescent images of the main organs -

1. ant-VEGFR2
2. anti-VEGFR2 F(ab'):

(heart, lung, liver, spleen, and kidney) of mice at 4
h after intravenous injection of anti-VEGFR2-Cy5,
anti-VEGFR2 F(ab ' )2-Cy5. C. The construction and
synthesis of anti-VEGFR2 F(ab ' )2-SS31. D. Urinary

albumin/creatinine ratios assessing albuminuria in

—NH: + NHS ® —_— 2[QV - ®

anli-VEGFR2 F(ab'): thioketal modified SS31 anti-VEGFR2 F(ab')-5S31

o

@
=]

= DN
+ DN+anti-VEGFR2 F(ab'),

v DN+SS31

+ DN+anti-VEGFR2 F(ab'),-5531

a
S

different groups after different treatments.

N
=]

Urine Albumir/Creatinine
Ratio (mg/umol)
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WEFHIIR T, MEE, RAEECT, FRE”

1. FEEFHZFHRALR DM ERR U EFEREARH AL 1t3R 100730;
2. FEARBBREESMFEREZEFMARBRRMEMNEN L2 LEERLRE JLR 100071;
3. B LB R TR SR E) LERSHRRFIERHER KL E JL=R 100020;

[(FHE] HREMN : BFHEET CEASEMEET LZEE (JEVeOMn), HFIAAZEETH
R LRIt IR R 42T (hPSC-NPCs/Ns) X—mEANBRMEMFIMEER, HETHEHBES
NERBREE, URIEHIGPREIR A 1,

& IR HESIE JEV@Mn, RAZESBHEMRERRHQUNER Zeta BAUE N, 7T
BHK-21 4RI ]z A Z B F AR RIRII AR AR MMETT (hPSC-NPCs/Ns) LM EEHIEES,
BEARHESNLRRITHARBEREY , BEE TRERIFERENE, TNERERY,
HIHTREH G LT E R BRI R,

LR JEV@Mn RITBEEF RS ENZELSEM, BEERM 37 nmiEI1ZE 50 nm, Zeta B M -36.21
mV A& = -22.69 mV, JEV@Mn 5 JEV 7£ BHK-21 488 ER9I85E T S48 5 AT, 7E hPSC-
NPCs/Ns &2 H, JEV@Mn EHIKFEZMFE LR JEV, REFHEEMARIHETIH B KHI55.
{RNSRI0H—FIESS, 25 PFU Y JEV AR5 §5083.33% MZL RFE T, M JEV@Mn /N £ 287553,
FRFMERRRE, B TR JEVOMn HEEESE KT 1gG MAEMPMGE, mitkEii
RSN RIREBER 22 RSN,

4510 1 JEV@Mn AL R, TREBEREFEMNFEE, ETF hPSC-NPCs/Ns #EEHYT
MIERHBEBRE R ERR, ZREERLBANGRSAMERE, BT E TERE5IYATE
HELRBRIF. FERT URAEAMUES ERENHREEGREBHINAEN, BOETA
ZRETHRED UHREREEGTERER TN P XBNE,

[5237) AZBETA ; MERAAIN ; ZRMARS ; B H
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Neural and Germline Contribution-Free Human-Mouse

Chimerism for Human Organogenesis

Sen Ye ', Kailibinuer Kadier', Ye Yi !, Guihui Qin !, Borong Huang *, Siyi Fu’,
Cantas Alev? and Ren-He Xu "'

'Center of Reproduction, Development & Aging, Institute of Translational Medicine, Faculty of
Health Sciences, and Ministry of Education Frontiers Science Center on Precision Oncology,
University of Macau, Taipa, Macau SAR 999078, China.

’Institute for the Advanced Study of Human Biology (ASHBI), University of Kyoto, Kyoto, Japan

*Corresponding author: Ren-He Xu, Faculty of Health Sciences, University of Macau, Taipa,
Macau, China. Email address: renhexu@um.edu.mo.

The ORCID ID: 0000000234103353

[X#217] neural cells, germline cells, ethics, chimera, organogenesis

[#Z] Human pluripotent cells, including embryonic stem cells (ESCs), have been used for interspecies
blastocyst complementation, with the potential to generate human organs in animals for clinical
applications. However, ethical concerns exist as human cells may contribute to the germline and central
nervous system (CNS) in chimeric animals. To prevent such concerns, here we generated BLIMP1 and
PAX6 knockout human ESCs (hESCs) that are capable of contributing to all cell- and tissue-types, except
the germline and CNS in human-mouse chimeras. To overcome the low chimerism efficiency of hESCs,
we also engineered BLIMP1-/-/PAX6-/- hESCs with a doxycycline-inducible system to express the anti-
apoptotic gene BCL2 (iBCL2) and injected them into Igflr-/- mouse blastocysts, which remarkably
enhanced the chimerism efficiency. To test organogenesis potential, mesenchymal stem cells were
generated from BLIMP1-/-/PAX6-/-/iBCL2+ hESCs injected into Sox9+/- mouse blastocysts, which rescued
Sox9 haploinsufficiency skeletal defects and contributed to mesenchymal tissues of the chimeric fetuses
and neonates. Thus, we provide a simple and effective approach to generating human-animal chimeras

that are free of ethical concerns.




