stELE D 2 Pxe

The 7" Chinese Zebrafish Principal Investigator Meeting

7
'éaw (-3

Zebr
oge a,,@
-
-
)
:(
= \
* N &5
9¢ e

* CZPM 2026 *

EWNRESE

hE - SR 20264E108525-27H

e e . | N = )




Lo 0 0 0 e s o B

%A%######ﬁ ﬁfff
s

2 - - u &

FBERIR « IIEEE « REFETTT

LEsEEYLWEIGEERAF

AR EEHEKMNEET405

AR EEHEUKERAKTS68S
FBi%:021-65430686/65430653, 13801699387 (H{5ES)
M3k www.shhaisheng.com

#B%E : shhaisheng2009@126.com; haisheng_service@126.com EEBEM




R SRR S S I 6
AETEXTRERIESEIRD B ARSI EAE MBI e 7
Rbm8a BT IR PCP S SBERTATIEF AR oo 8
HIAE AT R T TR AR B R A R B A BRI SRR oo 9
From Foxp3a to GITR: Sex-Dependent Immune—Microbiome—Metabolic Remodelling Across the
Zebrafish GUt—Liver—Gonad AXIS .....cocerieriiniiieiiiicieiieeesre et 10
NTRBINHESESZEN SN EBRELER DA LR oo 11
STERAX TS & L AR F TN RE RS/ An K S #E xS T AL R BRI IR S ... 12

11 2= = 1 13
Prdm15 5 Napll4a E{EHFRE POLY2A EEHMIITLL AL E ..o 14
[EREE XME R REKERIHIF] TRPC3 BIEN SRR IRAINE NLRP3 ZfE/MATE
FE s 15

7 1= 16
CCK B3 ¥ SEMEE M IR A Z BB EI I D B M RA TS MARE ..o 17
FhEE R pangu R E SR BITNBE R EAERILE ovoe 18
MR ES DL AR I HBIANEIEI oo 19
FREMAERZ SRS o BB IR e 20
RO &P R SMAMES R ERERIZEERRT oo, 21
Cyprinid Juji (Gobiocypris rarus) as a model fish to study germ cell development and gonadal
QIETRTENTIALION. ...eeueeeeeeeeee ettt ettt b e e bt e s at e st e e e e be e beesbeesaeesaeeeatean 22

e T 5 23
B RNAMNFSFERRE : RNABIRFIEHERIAIT oo 24
Detection and prediction of full-length RNA transcript isoforms based on long-read RNA-seq data
.......................................................................................................................................................... 25
NEMCS: A Next-generation Efficient Modular Cloning System for Multi-Fragment Assembly and
Transgenesis iN ZebTafiSh ........c.ooiiiiiiiiii e st 26
B EF SET RegVelo RN E) BRI D B MAIE ST IIERIEE ..o 27
BB R IR IERR & BT oot 28
FENDEHIREIERGHITF R TR ..ottt 29
B D fa KRB SIS EF AT CGO BUE MASLD R TEMERL ST oovvvoevecec 30
SPF BBED B BFIRBTIEIL ..ottt 31

01— =TT = - 32

Spatially resolved single-cell atlas reveals the macroevolutionary trajectory of animal hearts........ 33



IDAVERBESRK FT SO AREERTZE IR ..ot 34
cAMP j#id CREB B3¢ RiE M, 2 ONMEMECRLBRLFEN, FECNARZTER

BAR TIT oot 35
1O AES5A% FE AT BRI BRI B E IS AR AR oo, 36
A I R P A R B R 1B st 37
RS AEFTEENNELENFFHIEENESHETNARHER ..o, 38
P-selectin directs VEGFR?2 trafficking and ubiquitination-dependent receptor fate during vascular
TEEEIETALION. ... uteeuteeteesuteeuteeute et e bt e sbeesateea b e eate et e e abeess e e saeesateeabeeab e e bt e sbeesaeeeat e et e eabeesaeesaeesmnesaneenbeennes 39
AP snx9a ST PE Dt PHAL BRMTAITREIZETE ..ot 40
RO & cyth3a 4RO BE S EE EIBFR 7S AR O B EREh P RITHRERAST (oo 41
FREZEPEMRESERSNHEREEEEREEAIETER 42
L 43
FIFFBETF 5 BLINEEREN SR PRI ERIE A TR T2 ME RS AEA4
BEAMERE R B BBEIINHRIE TR ERIRE SBATEER s 45
SVCV iESERFINEA N RIA B LR BIENHEIRE oo, 46
N BRRREIRTE APOE iE#E 2 /A0 LB BB FE AV AL 5 oo, 47
ERIMSRBIEMERRT - BEERAIHHEIE BT E RIS .o 48
Myeloid lineage atlas reveals FosB-driven granulopoiesis to imprint hematopoietic bias-trained
immunity against bacterial INTECtION.........cuiivuieiiiiiiiere e 49
ABEERNZESRER : MBERRARIFMERRENS oo, 50
B S T o 51
ETHIS&ERNEMEREEHKE MASLD BIER RILFIIAZ oo 52
ERHEESRDEMZIRITHRBEENITAREERE: NAMIHERIFHES IR
BEETTIEE ..ottt bbbt b AR bbbt b st n e 53
TigMRRENHEDEMNFESMERRERED FHEIAR oo, 54
ETHD&EEEE B IR TT oo 55
PEE R R AR SRS R FEIRAE oo 56
ETRDBRERFYRBERARBEER M E W e, 57
BB R E SR R - e 58
Chromatin Remodeling by Structural Variants in Congenital Limb Developmental Defects.......... 59
FFINE B A AE G AITIBERLI ...cove s 60
HT “tEXEWE "Danio genus B R BT oo 61
Distinct Roles of Primordial Cardiomyocytes in Heart Development and Regeneration................. 62
MORC?2 as a Novel Regulator of Erythropoiesis in Zebrafish Hypoxic Adaptation............ccceueen... 63

Vesicular fusion shapes yolk granule size and uniformity to support discoidal development.......... 64



BHWENIRAS R E IR P REFRSHVLEREIE] oo, 65

TR EER-RNA & AREEERBEAAE D B FEIENE R v 66
BB D BRI . 67
Zinc finger SWIM-type containing 4 (Zswim4) AT R HAIEAR & BRI FHLEIRAS oo 68
EReREAMNSREBESIZBESBEBENB e, 69
B A F AR S AT EIE S KRBT R e, 70
BB 2E PepT1 WILR A FHHE. IWEED U REERIBRBDE oo 71
WED-- RN S 2V EAERE NGRS AR BEIEIENE oo 72
RPE6S FRFEIEIE A VGF 5 SBEEMIR Leber ERMER (LCA) MMMEERZELEH .. 74
HES 010 XL BB N R AYEE TRABZE I oottt 75
YL Ao = 76
R 4R RS AE AL B A R SRR BRI E AR o 77
D B R BB S T TM oottt 78
BRTEFILBZEIRHAENERETREMREMEL T .o, 79
FETNNERSSHDEREANMERIERRETEERENNAIRMAR ... 80
EHEAMFIER- LR DMIFIESRSMA RS LUEH R EIRIER ..o 81
B SR I . 82
ROo&LNBEERIGREN-ZFS ERRERGHIAIMANBLZR o 83
Zebrafish models of thrombocytopenia and bleeding disorders: from variant functional validation to
structure-based screening-guided drug diSCOVEIY .....ccouiririirinieiieninieneneese ettt 84
ETHREHGE AlEURIBED & AN TTUNEIEEE ..., 85

B 5 & AR A F S KR R & TR IS R e 12 AR R R RALE] e 86



A2 B5&EFRNIESE

H}



LR PT K& KB EIIRIE T

HELEXTEERIES BB D & 44t A B M TR

ik
R

Al ) IR (o0 S T MESD W Bl RS e ME B R 2. AEE S farh, P Riszh e S8k
W E R, WAERIRAG IR AR A AR, X R A A B T o S i e
LITTHT I RN SR AP ZE AR Urpl Ml Urp2 Ri& il AWFFERY], EAGET R T B
X (TZ) EHIhRERT, EE—MARKYESECEENS . 52N 2 4 Bz s)
RABNMRAF, TZ RAERRI AR ME #h . FATRI, X—RMPET Urp2 MFAEERIE, X5
B R TWELZNN) Urp2 FBGRAG I . fEHLE] L, TZ A PKA-pCREB 1%
Hedgehog (Hh) {55, LAMZEHRIKE - ZEBPBIA = FBUR ISR AE 5 A 0000s, &R&5IK
RS A AE IS . 23 ERTR, BATNBE R T TZ R R ARIE S A AT AR POAIR
FIMAER, JFRMILBAE Hh 20 W4 i e e MY Hh {5 5 1% E 70 3o

KEE| 216 ABEEX FHEME; Up2



LR Pl ko R SR
Rbm8a @3 1H#F PCP (G5B AP HEER

EES
R K2
Email: yingcao@tongiji.edu.cn
AERLEENWAMpS, HAPIKSIEMEFESHER .. FEBHNRESSE— RIEHH
PIBRIEIR, BFENIERAL . B E . MEE MG, 28T IEHSE. B0 B R
2B — RA) T Z . T HREE 2 AR REER T, AT Z R Jyiets, (L0 bt
17 7T OIRe R A 2. RATRIL T 2B RBR T, KPR T EEESY (exon
junction complex, EJC) 1% 0>V 7% Rbm8a.

fENZEH, Rbm8a RAZ 2 T2 Thrombocytopenia-Absent Radius (TAR) syndrome, which is a rare
congenital condition with reduced platelets, forelimb anomalies, and variable heart and kidney defects.|f] 5
yffi rbm8a crispant AH L EFMEA, &8 Rbom8a WieS 54 BMMIE. RAUSHTER rbm8a
mutant LB Hh (55 5% . 1 RNA-seq 45 RANEA KB TR BAMHCHER, F£B] Rom8a
A REAE I B N A BRI RIS L B, BT /VE planar cell polarity 577 ik
Bao —ARMIF S5 K rom8a A 24~ PCP BRI BIHA M. ThRES iR £ A PCP &K
ISR 2 FBOE SRR L 2 B R R L Bo L. JFH PCP & A/ERE S Ml Ve h B
SPIRIRE AR, TR 73 AR rbm8a RATAEHHATHL. FATHIETREK M rbm8a &L PCP {5 5 1d # 14
PELF BN, N TAR syndrome #2478 (I b .
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From Foxp3a to GITR: Sex-Dependent Immune—Microbiome—Metabolic
Remodelling Across the Zebrafish Gut-Liver—Gonad Axis

e
o R B 7K A AR W0 T T

Glucocorticoid-induced tumor necrosis factor receptor-related protein (GITR; tnfrsf18) is an important
immune co-stimulatory receptor in Treg function, but its context-dependent functions in teleost fish remain
poorly understood. Here, we used GITR-deficient zebrafish to investigate how the consequences of GITR
deficiency vary according to sex, tissue, and immune challenge. Under basal conditions, GITR deficiency
was associated with reduced intestinal lyz+, mpegl+, and Ick+ immune-cell populations and coordinated
alterations in IFNy-JAK—STAT, immunoproteasome, and antigen-processing-associated transcriptional
programs. Female knockout fish exhibited pronounced gut microbiome disruption and ovarian abnormalities
characterized by immature-oocyte accumulation and altered transcriptional programs associated with
ovarian development, steroidogenesis, and oocyte maturation. In males, testicular abnormalities were
accompanied by a negatively  genotype-associated  co-expression module  containing
immunoproteasome/antigen-processing components also represented in the liver. Upon the zebrafish’s
typical enteritis (soybean meal induced), GITR deficiency was associated with 77 differentially expressed
intestinal genes and enrichment of bacterial-response, defense, and antigen-processing/presentation
pathways, with dre-miR-155 and dre-miR-142a emerging as predicted regulatory hubs. Meanwhile,
challenged by zebrafish virus (spring viraemia of carp virus), early antiviral sensing remained detectable,
whereas later immunoproteasome- and T-cell-associated responses were attenuated. Collectively, these
findings demonstrate that the consequences of GITR deficiency differed between female and male in gut-
liver-gonad crosstalk modes, while identifying antigen-processing and immunoproteasome-associated

immunity as a recurring feature across multiple contexts.

Keywords: Zebrafish, Mucosal Immunity, T-cell-associated responses, Host—Microbiome Interaction, Gametocytes
Development
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Prdm15 is enriched in hematopoietic cells and is genetically or transcriptionally altered in acute myeloid
leukemia, being reported to act in differentiation and proliferation of hematopoietic stem cells, but its actual
role and the potential mechanisms in erythropoiesis remains unclear. Here, we demonstrate that Prdm15 is
required for erythroid development in zebrafish and human K562 cells. In zebrafish, prdm15 was maternally
expressed and later detected in hematopoietic regions. prdm15-/- embryos exhibited reduced erythrocytes
and hemoglobin, impaired hypoxia tolerance, and increased erythroid apoptosis. Prdm15-binding sites
enriched at promoters and regulatory elements, many shared with KIfl and Nap1l4a and enriched for blood-
trait-associated single-nucleotide polymorphisms (SNPs). Loss of Prdm15 reduced chromatin accessibility
and disrupted transcription of erythroid regulators, including scl/tall, Imo2, kif1, and kmt2ca/2¢cb. Prdm15
cooperated with Napll4a and KIfl to maintain erythroid cis-regulatory landscapes and was required for
Poly2A stability and chromatin occupancy. Prdm15 deficiency decreased the active form of Poly2A, reduced
Poly2A binding at erythroid and ribosomal-protein genes, and activated a p53-associated apoptotic program.
Together, these findings identify Prdm15 as an integrated chromatin and transcriptional regulator that

coordinates erythroid cis-regulatory elements with RNA polymerase II function during erythropoiesis.

R4iA Prdm15, erythropoiesis, Poly2A, Napll4a
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201306
Email: huwei@ihb.ac.cn, whu@shou.edu.cn

Abstract: Fish show exceptional diversity in sex-determination mechanisms, making them a powerful
system for studying how these pathways evolve. However, no definitive master sex-determining gene has
yet been identified in Cyprinidae, a widely distributed and species-rich fish family. Here, we identified a
male-specific gene in common carp encoding Pangu, a helix—loop—helix (HLH) domain peptide localized to
Sertoli cells. Loss- and gain-of-function analyses demonstrate that pangu is both necessary and sufficient for
male sex determination. Expression and reporter assays indicate that pangu represses cypl9ala, a key
regulator of ovarian differentiation, and disruption of cypl9ala restores testicular development in the
feminized phenotype of XY pangu mutants. These findings establish pangu as the master sex-determining

gene in common carp and link an HLH domain peptide to sex differentiation.

Reial
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B £ A B 400 B )3 B A 0 S R R A AR O T A A R B A, iz R A2 A
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e B A A Y A Y B e 1 e L A A T 4 R P R A 2R b B R R IL KR
MZFRIEBA B Dmrt] fERISEE, BEMESZARHH7H] Tomoxifen 7] LAHIHIH 1 zglpl . rec8a.
meiosin SAEMENRLA LR 3RIE . X Begh FRBIMERER 5 5 7T B Zglp 1 1 77 2 e 2k B ) £ 4 B 4
e MEVE A R B > ZE IR S, T rec8a A1 meiosin W25 T AL B4 MR AR AL 2y 25 72
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HIBEFER ], I 259+ Pleldt B s T Bedifl GCGRAZ 58T, IR o 1 4L 0% 2 U IR o)
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Cyprinid Juji (Gobiocypris rarus) as a model fish to study germ

cell development and gonadal differentiation

DiVAN
Hh R 7 B K A R it e i

Although the cyprinid zebrafish has been widely used to study gametogenesis and gonadal
differentiation, it has remarkable limitations, such as the loss of sex determinants in laboratory strains, a
juvenile ovary stage in both sexes, and oocyte defects generally leading to sex reversal. Here, we develop a
novel small cyprinid model for studying gonadal differentiation and gametogenesis, Juji (Gobiocypris rarus),
which possesses a genetic sex determination system. We generate a transgenic line of Juji, Tg(ddx4:EGFP-
UTRddx4), enabling lifetime visualization of germline development, and find that the dimorphic expression
of ddx4:EGFP, rather than primordial germ cell number, at early stages determines the sexual fate of adults.
RNA-seq analysis of juvenile ovaries and testes prior to germ cell differentiation identifies sexually
dimorphic genes and signaling pathways. Several key factors, such as fox121 and dmrt1, which drive gonadal
differentiation, are among the sexually dimorphic genes. Knockout of dmrt1 leads to sex reversal in juvenile
males, with all mutants developing into females. Furthermore, transplanting germline stem cells from genetic
males into dmrt1 mutants results in all transplants developing into females, highlighting the essential Sertoli-
cell-specific role of dmrtl in triggering spermatogenesis. Our study establishes Juji as a promising model
for investigating sex differentiation, gametogenesis, and gonadal development.

1A Juji; Sexually dimorphic genes; Gametogenesis; Gonadal differentiation; dmrt1
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Detection and prediction of full-length RNA transcript isoforms

based on long-read RNA-seq data

3
BB AL R E R AT ST (E XA WE B L)

Email: gaoy@big.ac.cn

RNA processing events, such as alternative splicing in eukaryotes, enable a single gene to generate diverse
transcript isoforms and play critical roles in organ development and disease pathogenesis. However,
conventional short-read sequencing has substantial limitations in the discovery and quantification of full-
length transcript isoforms. To address these challenges, we developed ESPRESSO, a novel computational
tool that enables more accurate transcript analysis directly from long-read RNA sequencing data with high
sequencing error rates. ESPRESSO integrates information from all long RNA sequencing reads associated
with each gene and leverages both read-to-genome alignments and sequencing error patterns to improve

splice junction identification, full-length transcript discovery, and transcript quantification.

Despite these advances, the complex regulatory mechanisms underlying RNA splicing remain difficult to
predict. To address this challenge, we developed HELIX, a novel hierarchical deep learning framework that
integrates pre-mRNA sequences and RNA-binding protein (RBP) expression profiles to simultaneously
predict tissue-specific and disease-state-specific splicing patterns and transcript isoform usage. By jointly
leveraging short-read and long-read RNA sequencing data during training, HELIX significantly outperforms
existing splicing prediction models and conventional short-read-based analytical methods in predicting

differential splicing events, splice-site regulation, and transcript isoform usage.

KA
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NEMCS: A Next-generation Efficient Modular Cloning System

for Multi-Fragment Assembly and Transgenesis in Zebrafish

I
TR

FRAEHE, TRIM R TR B 2 e O IVER B T T 8%, 1l LA . LI BN
A, FEEEER. FENFEOME RERKEMEAEVRIT T, 0RO UE R 1 sh P
A, R HRORALE R R BB IR T 250, HES.O MAERIR NP . efE TS5 EK R
B i &im EOH . ERE AR TERIFL IR A B AR 2 RS 5RE), MRKET Nature,
Developmental Cell. Hum Mol Genetics. Development 2531

The modular assembly of multiple DNA fragments into a single vector is fundamental to functional genomics
in zebrafish, yet existing toolkits are constrained to three fragments per reaction, limiting the construction of
fusion proteins, multi-cistronic cassettes, and complex regulatory elements. Here, we present the Next-
generation Efficient Modular Cloning System (NEMCS), a Golden Gate-based platform that enables
directional, one-pot assembly of up to seven standardized modules into a single Tol2/I-Scel destination
vector. By employing Esp31, a Type IIS restriction enzyme with the fewest endogenous recognition sites in
the zebrafish genome, we have established an expanding library of pre-cloned, well-characterized modules
including ubiquitous and tissue-specific promoters, conditional regulatory cassettes, monomeric fluorescent
proteins, epitope tags, terminators, and transgenic selection markers. We demonstrate that NEMCS
efficiently assembles a wide range of constructs, including a Cre/loxP-dependent conditional overexpression
cassette, a ubiquitous mitochondrial reporter, dual-transcription-unit vectors, and CRISPR/Cas9
homology-directed repair (HDR) donor templates, in single-tube reactions that directly accept PCR products
without prior cloning. The system offers substantial on-demand flexibility to add, split, merge, or re-engineer
modules, while its standardized architecture facilitates community-wide part sharing. By breaking the
long-standing three-fragment ceiling, NEMCS provides a rapid, cost-effective, and scalable toolkit that

substantially lowers the technical barrier to complex genetic manipulation in zebrafish.

R4 17 Zebrafish, modular cloning, transgenesis, Tol2, I-Scel, golden gate assembly, NEMCS



LR PT K& PR UN

PHRZEF SET RegVelo BRI TN IBRIED & HREZIG D
B E B

ik e
BBUKE

PRI (NC) Y EA 21 R Re, (HR) S 2 M B R R 4% M 4% (GRND TR iz
PERAR, IR N RRIGAE, 5@ — TPk, FoA1HA B 75 0 B g0 2 H 2 25 (A S 4
$£T RegVelo [MEE KA FNBE D HEAEIRIE, T NC g ARk . BCA A 2 0% (sl
S Yeea i m] K ) 7S ARG SR 2 A4 4 52 HH 23 B NC GRS A 3 kS (RE RS s . i —20, @it
RegVelo #5781 KB GRN 5 RNA BY45) /7%, BIVFESRN F BN 0808: X 11 S EpRR
BRIGAE, R BLTRIN N 5K A Bl 45 AHDE (Spearman p=0.52) . RegVelo ¥ tfec Tl A Sox10 T
TE R A (B 21 R IR R -, FEIRIEH flila. elk3. erf F1 erf13 S5 45 1 22 0 4H M 34k
NI FE B IR R 5~ ARk Z ChIP Hidk PR, AT CRISPR-Cas9 A EIL Avi Hrid
Sox10 /i % L BirA /3 biotin ChIP-seq £ tfec 5 &) FFHAFRMIEIK) Sox10 45 &AL, SCHF
RegVelo T[] Sox10-tfec AKX FR. 55— J7 1, Perturb-seq i, flilaselk3 HERBNBAT— Ik
DK P 3l 5 Stk D RN FRFOIRES, 17 enfierfl3 AHRBNEL erf IR R A . Fasg WU
A REIZERY: erfierf13 RAAKIE H BRI HCE 70 . AVTRES R4 GRN Bl &N TF
o (57 RIS S8 T A 2 B0 AIE , HRs TE B #1422 5 4 i i 12 1 5 PR Sox 10-tfec Y% 6 2 J ETS BR-1- (130
SIRETUAR

R phaeiy; RANMZ A RegVelos I [K% 044



LR PT K& PR UN

EEREREmSEFRERRLZBMNR

Hig '
1| REEEERR RS, WRHEES, b, R 200092

Email: shiwy@sjtu. edu. cn

PR A AR AT R B RSN, RGBT R R I . AR R 25 i ik
ERAEAR 2R o B ZH 22 A AT R IG R & B S B v S R M RIS R R T HE T A,
SR1MT, ALGE BRI K32 IR T 4R E BAR (12 5%« HEREN 58 2F e AR (LA
HNFD B AR S A, 8 A S G A LU R . XA B R A A
RELESEE, ey Al IBR R ok 7 25 Pk, sk, B s i s g il Fr Bk &
JEGHE, (HYF L OISR AR RAEAR L . EHEEAESRME . X FRms, A1 5%
FRTHERERIIHER, ZEHRTESGEELMBEZHY TS, B scRNA-seq.
sCRNA+ATAC J scRNA+5mC 4R, 1% G RO ] [F N W E50m 4. e ie= BT
ANFEM, JFRIRAL RN . ¥y —VER SRl i 2 H 2 s . X — Ry N S IR Kk & R HT
AT AL TR B T OGBS IR M. — D7 T, AT R A T HbAR IR R G i & 3 v 1) 4 i S 2 5 A 4

—J7H, FEZ AR AT R . R S5 R, NIRRT AT AR
SRR, e AT R I R B

KRB MARACH: BRI, R RNA


mailto:shiwy@sjtu.edu.cn

LR PT K& PR UN

PEHMDEHEERRENT LA

R
rh R B 7K A AR W0 LT

KA AR SEER SR Ui A, R] AR SRR AR Hh 3 BRI S DR A AN B A R s A
G ARBRERER . VERSI YIRS SIS B S AR . B D A A E AR A, IR
NS Z SRS S — o BB DTSR AOR, TR A S B A E N ok 5 HAR
W B KPS RO A BRI R T —BE X 55 S50 & H o AR 8008 ——h B 5
PR ERRG, ZRAEES T 2L aEEER (Allele) , 456550 EE T RITK
i1 2 (Fishline) , Xff RIGA#IR (Stock) MIAEAr AT, RALMAEL (Tank) AFEAH
B SR A RAREER: ARSI TR B REVE, Bt T ARRE R, A6, mae
AL E R, B8 S TP SaaS DhRE, T5 A SCREANEIRE T T5 1), AR A ) St 25 i fh f5
MAEA R E BT R . % R G AN SCREA B PR B A i A, AR SRR sl S (L B 15 £
SO )Y R SR

KRB Hn e (FEMARS BEEE KRB, HoM



LR PT K& PR UN

WD RUESREEASF T CGO XEZE MASLD {&IEFEMH R 5

BB
KEPEHKS

AR LT ERL RS2 B 22, 40N 3.30, BLHER 7/86, EERKI—. RS, BB
IIERANSZES . SRR S 2R GIEE S . Wl B BAT I 7 B it 2 S (5 B, REMITE L
TAE; 5% “SHETHE SR AMTIBE T, KNHEER AR SES T . 3551
Witln. ASHite. B R SEEARRE G, % WA . =080 L, 53k
2024-2025 SR RS | 2025-2026 FAE SR L, SFIFRFH AN, KE X SCl—iF.

RN T8 P A e (A R B, RS R AR B U (AL A T A B Ty [ . A AT
WIEESE TR EE A VOB RO S 2 2 HOR R T IN Z4EEMAELE, KIE AN BZ Citrus grandis
(L.) Osbeck (CGO) E5HiH %iE Citrus grandis “Tomentosa” (CGT) FEAL: SWFRAFAE b AFAE 2
S, AAENGERRRUTRA EA IO 28 RESE MASLD AHOGR AT TR ML AT 2R, R AR IR BT
VSR TR Th R AR S AL AR AU B BARPE A SR A3 1Ak, R AL 1 RER e A A S AR
fa RN FH BRI e B il . FEULEERI b, ASHIF FUE— 20 th BRI ) T e A 2 R A M ) i
M, AL T T £ 22 A R T AN — R ) A 2L 2 AR BT — Ak P 2 8 1l S 10—k a2 B A B TE IR B A
HHE o R SRR B TS S 5 L A AU D B R AGAH S T E % (Metabolic Dysfunction-Associated
Steatotic Liver Disease, MASLD) A%, @iyl O Guth, S Ab S LA A P R4 i Al g 4 il 2R
VP CGO THMEH: 456 SR m AR 4 7R AE CGO ML 22 oy S 4h 25 Ja B Syt AR N R 85 1oy, F
LA EMEE . BT RS AR N A 2 R K EAT IR . A5 RBoR, CGO AT &L &
JE 5 3 0 s B DR A B A R, IR IR R4 A EL R AT R SR A . 8 2 Y 2 3R AT i 128 o)
A, BB RAARSEIS RO, K A RIFERTGE iR MASLD AHOGERA, HAEMJTH S CGO ®i&+
2. ABFFAERA TR DI REVEAN B At Bk — P9l 7N “BARThRRIRUE " B gl i 1k oy
R Wb, P AR 5 0 BRI Z AR 45 S, Ak B B P S ) UK I B A
MR SRAE TR IR TR AT

SR TF 4, MASLD; Citrus grandis (L.) Osbeck; ARSR QA 2, IRPER 051k MR B4



LR PT K& PR UN

SPF K35 & BHARE ST

WA
o R B 7K A AR W0 T T

P £ 2 3 IS Fl e 2 M SE s a2 —,  H AT E B S R R SR AR AL SR, W
PR T B T f 0 A7 LR A A R, 5 ISR R BRI A R ZE . R AR T E A
e DL A2 kG B I SRS, F R . A5 36 BT B SEBS SR B R R R, IR T B S s8 sh i 4
2025 ERANR) (LB B MmUY A A AR ) (T/CALAS 152) BIffbriE, EZX
PEL 0 RO JT SR T JEREE R (SPF) RINERE TAE. AWK N TS 4G MG 51
CE AR BE 5 [ BLAE 7 s SRAT RGP R B A AR A% 2 e MR TR R T DR 4%
PERHRE I s ARFRARNT 75 1 B (52 2 A B R IR G s 3@ 25 ks i s 00 iz B4R o 9 S 1
Rk O RINIRA SPF 0 BE 1 BT AR P, JECEIE Fo A A RGHERFHE AR e
IR Sk BEL BT 77 58 5 512 960 o 009 iR T G R s KRB T T B ) A I (i R R . AR KR
SPF 2 3 1 £ 37 A= R4 DA 3 ] g (] P BE 1 i () b AT 90 45 7 R 0 A B B0 5 R e e 1) ST 36 3 40 R U
SCHE, B RSN BE A G AU S AL ARAEAL R R TR I AR AN

RegE P, ERPER IR, SLinshi



EXBSKH



LR PT K& O ME R E 55

Spatially resolved single-cell atlas reveals the macroevolutionary

trajectory of animal hearts

B
 EERE

Animal hearts display diverse anatomical structures during adaptive evolution. Here, we present a
multiomics atlas of adult hearts from 27 species across chordates, arthropods, and mollusks. Joint analysis
indicates that bilateria hearts share a core gene repertoire, taking a stepwise “add-on” approach as a universal
evolutionary strategy. the “proto-heart” is populated by key cell types, including cardiomyocytes, fibroblasts,
endothelial cells, and neural cells, which maintained core signatures while evolving with shifts in living
environments and corresponding adaptations in the cardiovascular system. Additionally, we reveal an
evolutionarily conserved cardiomyocyte state dynamic potentially linked to cardiac development and stress
responses. Finally, we identify a common molecular program underpinning chamber evolution from a
ventricular foundation. this work establishes a resource for understanding the intrinsic mechanisms of heart

evolution.
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P-selectin directs VEGFR2 trafficking and ubiquitination-

dependent receptor fate during vascular regeneration

Kl R

I RERRS:

Cerebrovascular regeneration is essential for vascular repair after ischemic stroke, yet how regenerative
signaling is coordinated with receptor trafficking remains poorly understood. Vegf2 is a central regulator
of angiogenesis, but the mechanisms coupling receptor activation to endocytic fate are incompletely defined.
Here we identify P-selectin as a previously unrecognized regulator of Vegfr2 trafficking and signaling during
cerebrovascular regeneration. Under ischemic conditions, non-muscle myosin IIA (NM Ila)-dependent
trafficking recruits P-selectin to the endothelial plasma membrane, where P-selectin directly associates with
Vegfr2 and limits receptor ubiquitination. This association promotes clathrin-mediated internalization of
Vegfr2 and its recycling through Rablla-positive endosomes, while reducing diversion of the receptor
toward caveolin- and lysosome-associated degradative routes. By sustaining Vegfi2—AKT-ERK signaling
through this control of receptor fate, P-selectin promotes endothelial sprouting and cerebrovascular
regeneration in both mouse and zebrafish models, and pharmacological inhibition of ubiquitination rescues
the regeneration defects caused by P-selectin blockade. Our findings uncover a trafficking-dependent
mechanism that couples Vegfr2 activation to receptor fate determination and establish the NM Ila—P-

selectin—Vegfr2 axis as an ischemia-responsive regulator of regenerative angiogenic signaling after stroke.
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PR AR, TRIL Cyth3a A CHLTIRE S O ELR T 15 F UL . B P61l 2 20 23R TA A IHIE 5K
cyth3a 7RO FZH 215 318, CRISPR-Cas9 #ZE M) cyth3a0°0 ZARfA T Cyth3a £ [ 3235 FFK. KA
TR RATAAR I J5 5k O EIRAFDIRESE 40T, S I3, R4 s 32 38 T % O e BRI
PRI G O, P R EEZFOHRN . HRPROERER, RERE
O NER AV R B LREEY R O EBEm AR S ER N, ORI RAEROE
B Z O E, RO LED BT SR AR TG B S R s GO LA AR AR I O B H AR 4 SRR S
RAA 7 10 250 VA B 3% 422 0 P A S i R o

FRHIF SN cyth3a®® RAKOIKEZ R AR E LT Wat, 85155 HBREHEE. 5
FELIGUESE Cyth3a v 3% CaMKIL, —J7 IR GSK-3B g {b k7, Fa € B-catenin H-AE it
ZHAL, N5 Wnt (5 5 @B IS 55— 71 Cyth3a B/ SAERIER: Cx43 RARE FE
RLre, SEMUERRAEMIMOR, (O AR & 5 . [FII Cyth3a SRR N A IR RIS
KEEK rab40b. rabll. fip4a. snx8a .35 N, HMGEHAHRILD gid6 FikFEG.

YU SR DTTE S SRR W Cyth3a AT 5 CaMKIT A2 7E 2 AR AR o i F CaMIKIT 011 7511 [ i
B-catenin [1]/]N 73 1T 8 43300 % RASAR LA R B NI TR . 48 b, Cyth3a SRRd@ i i
CaMKII JEME, —J7 i FE#GE Wnt/B-catenin (55, 55— 7 MG BEGERUERLEE H Cx43 EALIIRE R
W, EFEE RO S EM SHEEN, RESFECOIREBRGMEER L. KRB R cythda &Y
FRONESE# 5 A BRARAS B GBI IR, DAy Co R 2 5 9 1 i JEELATL o) R 7 1 TR A P2 S 0 A 4

KB cyth3a, CaMKII, Wnt/B-catenin, Cx43 S&[Fi%E R, HLE )
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Email: 1203163180@qq.com

Honey, as a natural and nutritious sweetener, is one of the most widely consumed foodsworldwide. However,
the presence of phytotoxins in honey and the influence of honey’sintrinsic sugar matrix on the toxicity of
these phytotoxins remain insufficiently explored.An optimized liquid chromatography—quadrupole trap
tandem mass spectrometry methodwas developed to quantify 17 toxic alkaloids in 150 raw honey samples.
Camptothecin wasidentified for the first time in the tested samples and was the most prevalent
contaminant(36% detection, max 3.09 pg/kg), which induced cardiac hypertrophy and impaired
cardiacfunction in zebrafish assays. The honey sugar matrix further potentiated these adversecardiac effects
through exacerbating oxidative stress and upregulating pro-inflammatoryand pro-apoptotic gene expression,
while natural honey partially mitigated such damageby upregulating the key antioxidant gene nrf2, thereby
downregulating il-1pB and regulatingthe bel2/bax expression ratio. This study offers novel insights into honey
phytotoxins’matrix-modulated toxicity, laying a scientific foundation for optimizing safety protocolsand

matrix-specific risk standards.

Keywords: Honey, Phytotoxins, Matrix Effect, Food Safety, LC-MS/MS
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FREFTETF s BTG EEN NP ENARERETR
BB ST B A E T AR B

e
H KRR 2 B

JEE A e e S UM AE I BB 22—, HEIRT TR IR U OO SR 40 i A s 2
M e R ALtz GINERPE ) AT TRTST, (HELAE PR g i b VR i AN W it . £ I,
FRATTRFH /I B MTSRE )y £ 0 o R RS SR, E B IGTT) e i B e T 5 3 TR MR 1 5 (Ief5)
FRAE PR AR s AEBUEIEFHbEE, XLy Cd274 (K& S AAE ) Al Fthl*
GEMELIERIE) WHE. EThRETT, SEICIEN IR, LRI S B2 PR 1/ R R I
SRB: iR ke i AP I FOIVANNRGIY C 2V N P A I A & ¥ a2 i i O N 1 155 7904 (VS i s R g
RS SEEYR RN —5, PR IefS (i SRIA RIREIG 58 T X B SRR S5 A R KT
J1e MHLH]L3E, Irf5S-MyD88 {5 5 it o FUAL I b VA 4 i i 32 70 P B 38 5 R 970 BT 2 REBER 2R 2
Ko KRR, FT If5 BT AT REN AR RAEAL TR T 5 58S R e B s LTI
KIS IS5 .

KRB FRNE S A, ARG TIRMTR T 5 PR Eg R, RS, 2Rk
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Email: bo.yan@shphc. org. cn

AMABEGE KT LUR A A S PR S e VIS, ARSI (TB) RN Th g S Hoxs 1
TR I E SRR R Z RN FEARBE T, ATARBL, *hABeaE K i 4 2 IR ) i e nd 72
Hh SR 1S B N R PR BRAE TN . T8I RS R R E AL Meta 208, AL A HEBA S LA
FARNBE D R G, RATR I H e 45 555K 2 (mannose-binding lectin 2, MBL2) fEf5 3+
TRAH 73 BT WG AE H R AR E R . JATHE— DA, O MBL2 HAMA RS Z AR TS PERENS
FEARN IR B A, FAR SV AR B AT AR B S P IR & g S5 TGO W . AL L,
FATEIL MbI2 Befg (et B An M S= AR PN IR, AT R )03 SR A4 5, (R A i e B2 ) ORE S
ERERERE, AT T — AT RBIN R MbI2-C3 A, 5l AR IR fi) 4L 15 3 R FE T,
M FEAC AL 2005 JE AR 4 1S 1) Sl IR IR WA Bk — B9 18 . 53X —HLiIAH—3, %78 MBL2 g
g R AR A AR > BOFF IR AL RE . RIS, $72E T-SPOT FIVERI Sk 55 TR &
W BOEKF BIPERS MBL2, $&7 MBL2 Al g5 AREP 1E AU MG, (HIX — RIATIA frdt—
T . L5 LR, AREFBISL T AMAREE 2 RS AR N IR BT W G R, R T
AMATOE 5 RS T IR A0 M AE T 2 ) B T REBR 28, Y BERAR 4001 s JELARORE TR SR £ 1 T AL
IR, A SRR AMAERSE Tl v] BE A S5 A% 1 323 1R VR 9T T 78 T I A

KRB AMA IR HEREL A RER 2, BT
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SVCV S LR EIMNE 53 Finln & K X BB BIIRE

XI|%H
TRKFE

LRRLARARAS R AT T HARPR T B I DGR, AR B MR 3 (SVCV) JiFa fa b A
SEREEIE . A TRk OHLEI A I . ABEFLL EPC AN ARSMERL BT Dt g R AR,
RGRTE SVCV il A L WA 4> S48 075 1 R ARG 14> AL . 45 KW, SVCV BRI
SRR AL T FF. mPTP 4P/, ROS 5 Ca2+ KEBEM, WIRLRALE e 8t i
PR EWZ NN RRLR . IR AR AT 5, R LR b X o R A oy B I, B
L FELRRARTE G, HURIBFFCIESE, SVCV B CaMKIIfE 5, L%k Drpl, {2i Drpl
Ser616 £ sUBERR AL S R RLARFEAL, N FERRLA R /3. Drpl I FRIAFTEHERT T S, 1M RIG/
Bk Drpl BB ELRARTHRE. ] SVCV 5. A HAESHTR Y], HSP60 5 SLC25A12 se4+ik
454 Drpl, 3 AERREORLAR X 3 25 51 E 432 T SVCV FE BT H M a4 1E45 5 HSP60, filthk
HXt Drpl (#0iIEM, F4mfE Drpl HAEMLE, (il SLRASNE TR, o, SVCV AT
Drpl 55 BIE R MAVS & (A 54, #f] RLR 55 @8HIEL, FRTIEAPURSRREIL. 4
£, AW EY] SVCV ilid CaMKII-Drpl Rl RFLRAAS) )27 H] R IR G S 2 FRIAL A
635 T IR RE-1E ARG, K R B S [ 2 R SR T B B A S
WA

REE FORA R RPUEN SIUMRER 1 QRRANE DR, okiik 5
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BRWARER

NRFTAL (microglia) J&HAXHIEE REE I SE R BRI, Gl TG BRI T 4mM R R ] 22
PR AN E IR BRSO, AR I E RGeS SR RIEEEAEH . NIRRT G
REFWIHEEEPIXMAE RS, HEETHET/AHAN (neural stem and progenitor cells, NSPCs)
HEHA XA SR, RIG /N BT A B A% NSPCs S FE A FEAT BN BR o ASHIE T8 FH /N I 5t 48 i
SR PRV R 1 RS R R BN BT 4 85RO S R G IS . NSPCs BB /KPS 25 B AIK, IR RRBERP & e iR
JR BRI D o TR EUR R, NSPCs 73 22 H AR W/ IR T 40 i 5 FE B Redefio, i /) i o 4
J o3 iy ] B E Lt NSPCs 858,  $7 /BB 4m i v] REd L 55 70 WAL & ¥/ - DIA S H B
ST /NI AR i K I B B2 19 E (apolipoprotein E, APOE) E.EH &, #— WK TR,
NS A AL 3 i) APOE P4 NSPCs S BOFEE HIGIE . [FIN,  apoe AR 35 B AIRBE B #8105 ik
W NSPCs 5K, TAE/MNZ BT AR L RIS apoe PR IZRAL, B — 20 SCHF/NIR B 4n g
153 APOE 4% NSPCs 458, st — Bt LN o0 0L, A S0 70300 /N i BT 40 i ik 2 RE 1)
1 A NSPCs AT He sk, K3 PBK-AKT {5 5@ B w2 N, 2 E R Eid ikl AKT1
BERRAL K FEAR . [RIS, #0) PI3K AT LALLM BTN sk 12 ) NSPCs M58 T FERAL, Tisus
PI3K 5 AKT RJFRK/ NG 57 40 Bk BE 5 1 1) NSPCs 395K 25 b, AWFFIER T REIGIH/ N
AN ffLEL 739 APOE % PI3K-AKT 5 5@ B, et NSPCs HEFEIIIEHINLE], R 76 Mz
AR M R AR, FoNHEE A K B RS (neurodevelopmental disorders, NDDs) &
AR SR AL TR IALA o

R METRYNEE; Mk E; APOE; AKT



FLEP LA PI ke R 5 G s

BERNERBIFERT - FERRAHMEEZEERERRERERILE

LB
WK

T e M 5 T 3 R A G, ARV Y R DR e e i T A A5 R 4% iy e AR
FEIF, U3z REEAR. AW UURE R (ASTA) Jufl, R HE I I8 B AR R A i
ER A0 A D ReAR AL S P B e AL . 7EBE S EFLEEEK A (Streptococcus agalactiae) G AIH,
T ASTA 35 $E e EPUR Sy, A1 BE IR AT 5 W gH A3 I 200 B8 0 Gk R 0 48 o i phy i
(ROS) KFREAC. J 1T IEBR I E RS, RN BEs, RUAGIEREEFZS 5 ASTA A
TR S5 16S IRNA WIF SIIRE R B, %55 tH ASTA W35 % 41 i 3L 14 Priestia
aryabhattai ZJUO0417. MEE AN TS 1% 7] I ASTA 755 ELVE 20 i 2 8 S PR e i i, 4R m i
g LAEER (L-Arg) K. ML L, P. aryabhattai £57% 13 Al ¥i% EVE4HH ERK1/2 BEER
1k, JF5F ARGI-OAT-PYCR ¥ ARl 2 B A VAR Fr, ek B e i 1) M2 AEDh RS AL . 41
il ERK 155 B0 2 RS MR35 0 25 I 559 2% 51 M2 FERRAL . ROS BRAR K A lgtlism; (eI &
FRMG5% T AN RAME L-Arg, TR E EVRAHMITIRER T, 488 L-Arg W R M R AR 5 g
FEUEFFIZ S BORAS I BRI AL . 3D AEDE T M T E AR . RAW264.7 4 /N BRUEARE
BV E VR B b AR ] ERK HOBUE RS 2R A AN A AL iR 52, SR iz R i L BAT B 1 R <
Yoo 25 b, AREFARAER TR ASTA nliBd B IHE W, MBCE ERERAE 5 E Vgl )b
GmAs, WURTE EPURE R AU RCONEMEFRE S A IE R R R IR AL T R LA, RN
THEEMEE 77 T WK P Sh A4 s M o $ (18 3L At

R UFHER; WERHE; Priestia aryabhattai; L-ARER; EWEAMRIL; RZRH; mE-SEWEE
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Myeloid lineage atlas reveals FosB-driven granulopoiesis to
imprint hematopoietic bias-trained immunity against bacterial

infection

iR
HREITRE

The differentiation of hematopoietic stem/progenitor cells (HSPCs) is essential for shaping the function of
innate immune cells; however, the precise identities of lineage-restricted progenitors involved in trained
immunity remain largely unknown. In this study, we establish an in vivo trained immunity model in larval
zebrafish and find that B-glucan (BG) training induces heightened neutrophil recruitment, which is associated
with myeloid hematopoiesis. Using single-cell transcriptomic profiling to construct a comprehensive
zebrafish myeloid lineage atlas, we observe an induction of granulopoiesis, characterized by temporal shifts
of common myeloid progenitors (CMPs), committed neutrophil progenitors (proNeu), and mature
neutrophils (mNeu). Intriguingly, the AP-1 transcription factor, FosB, was identified as a training bookmark
for BG-induced granulopoiesis, which is revealed to be evolutionarily conserved in both zebrafish larvae-
and mouse bone marrow-derived neutrophil progenitors. To further clarify the function of FosB in driving
granulopoiesis, we generate the fosb”" larvae and find that fosb knockout dampens the BG-induced temporal
shifts of CMPs, proNeu, and mNeu, thereby impairing the protective effects of hematopoietic bias-trained
immunity against bacterial infection. Taken together, these findings uncover a critical role for transcription
factor-driven granulopoiesis in imprinting hematopoietic bias-trained immunity, providing novel
mechanistic insights and identifying potential committed progenitors for modulating trained immunity

against infectious diseases.

R4#iA p-glucan, trained immunity, granulopoiesis, Fosb, hematopoietic bias, zebrafish
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AR T RKEPELGRFLGFEEL I, RGEERPAAEMBIG. 2003 EE R
GMP. GSP. GCP & i & # ML, ABAMM A, £/, MiE. WESRETIER, BE&H
SR A IS RS AR i T AR A ik, =B 25T 5 o it
AW, AGREPRE R IEE R Imik . PRIl % et E B S LR, g
#4F HPLC. GC. LC-MS %55 % HrA 8, REMS ST 58 AE Sl ACEE . S236 7 Rt Bt
KR A RS SR TAE. RIEANES F R, TR AT+ &S E & B ARG, 53]
81 5847 158

—. W E S

P EBARD G EE] . BT AR, H5 NEmEAERFER, RENs /e B ALY R B s
B AR R AV AT R A BRI RS . MRS (ROS) B R AN A Wil B ——IX L8 1E 2 Ji70E 20 S
FBRSS IR L. RAEVERR (IBD) 38 R S e A MIR I R 1 L S R IR A B 1 e 52 45155 2
Fd e, S BIREEREN SR Bk, B ERIEO B YRR T RE R 1R 5 18 G %
FRAHURE BRI AT 6

AR BRI TR AR i EL R, 2005 RS HRE ) 40-50%, HAREAL A BEAGE B
futik, WATRMEIE . R i B R SRS TR Y T R O iE A DI REIN T, R SEEL R
BV E AP R EE Ty 1. H RO B e 2 S b T E 2 B, o HoR IR R Ao 4
I3 PE B JORE AN G BERSAS P IR U0 Z G A PP o AL, DABE ) £ i (A R BF 70 47 4 B
(PPEO) Xt IBD K il G e R AL AR F S LML), AT A i BX — B R P ) e (LA A
PR BEIHREESE, ] 9 R IR il Y e ek RE DI RE A 5 XD i e S5 ML VP i di A BXE 15 2 P K

T PR E R G R BN 5 4L S G s B ORI IE B 1 T S AR

1. BEE G ARG ER M. P AR S 6 Tg(MPX:EGFP)# 7. DSS 753 B R A,
NS R4 B [ 52408 1 T8 S Mt s XS iR B e s {1 DCFH-DA #8447 b e il S s 4k
AR ROS B/ FIH Tg(LC3:GFP)% 't WG BEE i it &R, VFA% PPEO X718 41 i B W is M &
EIER

2. S THLE 5 s 5 A B O TR 5 564E . GC-MS %7€ 7R PPEO & SEAHHAR (54.99%)
W (16.99%) ZLf8ifR, B8 PPAR 15 Si@ K NIZ ORIZ: 70 T3 EEIE DI R
IR 5 PPARy. NF-xBl. AKTI. MAPK3. PTGS2 (COX-2) &gk #ERALEGHK
R 454 RT-PCR 5 ELISA $L[A1ESEZ, PPEO &3 F AT RAZ 24K pparg, Rl ip i 5 i
A X nfkbl A H R #20 1 ptes2. il-6. mapk3. aktl; #4554 PPARy #1175 GW9662 H#H4T
PR EFESEES, 24FHET PPARy J5, PPEO Xt ek gl il £ 3 /6 F o2 4K, HAR KK
B SR, R BT R S ORI 1 2 did PPARy IX 2538 B .

=. 45

PPEO #3475 PPARG-NFKB i i, e 8 geIc e B2, o/ r Mk gn it BEIR i, YEBR AR
o455, R E VR, T R E R S . AR FE R IR M R R 4 A s PR T
B M yEARIEATE S, WORMRE T CRREEL) B A AL FE 2 1 18 e 92 (i R ThRE IR 7 1)
FERSEHE T HAS K

RBER AR BRSPS R P 2% 2 HE 2 PPAR {5 S il AL
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ETHD & RENEMNED BHEE MASLD B{ERA ZALHIFR

RIS
R RIRKE

IR FT BB Fh L B2 (Total Saponins from Nigella sativa, TSNGS) %o g7 5 BT i 0 A8 14 1)
RIS, IFHE T PPAR/KLF6 I FE W] 47 HAR N, R B0 02 S il 4 K 24 FH O R At sl
WS P, AW UBED ONREYD, B0 96 h Stk R SLIG T % TSNGS &Rk . R
JERH 6 dpf ¥ LK BE 4 Tg(fabpl0a:dsRed;ela31:EGFP), £ 7L i 6 2 5 A4 B A AH 5% g 1y
PEFW (MASLD) #5754, [Fif 1 & TSNGSAK. . 5l BT T S — HOSUNRH A0 HE4H . it B
D IR . AL O BetapPASIFIENR s B R AL, A gh mizbE . SIEE R (TC)
M= (TG) /K°F, FHHMH RT-qPCR HIARKE M PPARo/KLF6 18 B AH 26 3 IR () 56 5 Rk /KT . # ik
SEEAER IR, 1.25~5 pg/mL TSNGS 4L 2 96 h Ji5 Bt 1 1 4y #4735 4218 100%, TR K FWRE,
ZAERIF: 100 25 pg/mL IKREES PRGN EAAETER R, WER B3, BT 125, 25,5
ng/mL ASEIRLPIRIE . m RIS R, AT AU, BB TSNGS 42k a, B
Tyt R SOG TR B B, FEENE ARG M, AN A& ME. TC. TG S EM R T, ARukE
T e BB SR REL: ML O Yeta i BUIESL, TSNGS 1 2 /b3 1 i i iy K 2 0 s i A,
VRS TR G W AR MR T . FEDR RIERE IS 7R, TSNGS Alilidi#i% PPARwWKLFG6 {5 5@, L
VAR R A A SRR Rk, (WU TR AR, 47 b, TSNGS BBW A s s IR ik &
S HIPE D MASLD Hi4%, 2% @ BT E IR 0 A2 1 5 0 e AR 3R AL, L AE A WL AT Rk 55 R 4%
PPARWKLF6 5518 . EREARITIREN . BELRAANRERE DG, ATFFEH T TSNGS I
RIS SR IRAHLRI B 70 S CR I 25 RN TF R B T B8 22 (1 SO A4

KA BMESET; MDM; MASLD; AFEARN A H; PPARWKLFG JEHE; BEAEfi



BLmERSE PT Ke aEE T

RECUFES R D HRRTHERRBENITAREFESE:
Nk BT 15 0 X B TR

2=

WFRKEE
LIS EMESE LRE 2. LR KE

MEBAT VRSO B Z AT T B B IR 508 20 e i A S 2 B v A LT AR
PRt S o dnd B SRS, B SRR IS Z AR UEAL 0 2 4ER BN R R . ASHE
FORESL 1At AT R A O 1l K R BRI IE— R R 5 2 LR BIE K = R T R
LA MPTP i S IAE ARFELD A 9], G BRIEE). Bt Bh SR, IR RS, Stigsh ik
JS7 % MR- i /N 2R S0, WA IRIS BhIR G2 . IR 2 o) e AN B AR A5 ) 25 L 45 R AR g 3R
FEZIYY IR TT 1, AICLS 3 (138 B B S AR Y FH T~ HU R 7R ¢ g 3R 95 10 126 4%, 10 1) 4 9 RO PP AT
GSK-3p #liill51 54 (ICso 3.4 nM) 1] B3 K ZIE NS . fE XS VPL 7T, PA=&ER (SUC)
ARG L), R AR - B 2RSS 547 AN DAL G IR SUE L RIS, TS s
IBAT R 29 AHIE (R BRI s BT ADLAHSGIRE (1-100mg/L) F#5& 3 MHE, HIFIEK
FR R FERRAT AN S S, I s B R B A AT & S NOom PR IR, PR UK &R L,
FHINE AP LRI BE Dt R R A . 1% 752 W (Rl IR 2% TP &R AT MR 25 R BIL5  ALY5 e )

M REIE .

REER LS, MZGRATYEROR; AT R, iRk TR
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TRt 5 R TR X BE DD B RO S M S R H 5 F AL RA 33

E g
LIS R 2
il (Cu) & —MRBRYEIAE G G, W NERIAEZS RGUM ™ B xS D 5 1 B

2L, HEBUINLRA 6= 7850 R AL AW BUERE S B 2 EE T 0. 0.05. 0.1 F1 0.2 mg/L Cu*H
14 K, DAVPALERIHREVE. 45080, R Ee PR 7 58 St i AR Kk fe, g E AR (WGR) Flky
SEAEKE (SGR) T, [FIRHIFUKIE B AT N 2RI . ALV T BoR, Cu #8515
T TR R JFE A 0 - U] 2 3 I e B T A PR K e R VA, e A LU R e
PESRAE I IR SE R ) 2 R L, VAL O e taiif SEAk Bl B IR R B 720 FHLHIT T, Cu B
BR T HUEACE RS, A YELEE (SOD) AL LERE (CAT) &ML B4R,
HAE SR RS, 178 =8 (MDA) 7KPINIRREE R A, IR S i e 785-1150 /M2
FRILIER, TEEET Toll PSS PPAR {5 S8 Hs M AR EE B . HTALB 548
AR AS I 4ERF T e ORI BE L 1 G 2 B T REME BT, 2R 9 Toll I 52 1A 55388 % 1) Al A3 3o 1 R 8 ¢
RE S BRI TG A 2 EL A SR . B, ARBEFOINR 10 PR v 2 e IR
WL I BE A

KRB 5, MM, Ik SNEG HIURELY:; Toll FEZIAK(E S iE
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B, BUEWE SRS N, ARWAT SR FE B AR P S s, SR A AR ) ARl F 5T
TAE, SRR BAGEEZ BB TARIN. BR2y TREIN . e T TRV IRAR . AR 18] 3= 47 2 T~ w2
WERITH , BSEWALR 2gh . st R YIOT IR T2 AR E M X D Revr it /e, 4
BN R REE SR SEELU™ fh SN, BT i SEBL AT ML P S s RTINS 58 RS 4R BV L
WHFL, SEBLA F S VEARIE R IR T TE I R . R DR —E & KR Z R0 HITe S, 423k
LS5 HIEZHURM LR, JUE T FE RERRA . TAERHZEE 2 faillh o2 b A58k,
Z U LR L@y =, RSB NBFEFEEARTE T MEEAERWIR TR FFEAL EE MR
TAE, EERVPENREBT S AR < 2 . IR BHE B DD RE IR A UK, ST SR7 dh BOAR A1
W Pk A v A tHBOR S

PE S RLE R AR DORE AT PE IR . SR MR VEA S 5 A E S . il RS 2% 75 SR (0 7
9, (RFTIREALI AR R R, S 2 KEAZMIaeETE, 2 DR BT R 05 JE ok
AUPFRAMALLAN FERA 7 0 i SRS @R, BIRA TS 2 I b 22 SR 4R S A s
Mo S5 WA 2 KL AMRRAE M SO0 B SCRRARE rh AR AR L T e e 4 SR R e A v R — B
ol R Z Rk &R (Gly 19.73%) « B2 (Glu 9.88%) « WA (Ala 7.84%) -
JHELE (Pro12.34%) Ap: S 2 KN SRS Ak A AR, B T-SOD. CAT %
BTG 1), BEER ST AL, ARERTH RO S0 T M CRE, X T 40 %
B B R i, BERA. SesEEE. BTN S . AR TESZKE
v 22 SR A LR S T RE TR, i 2 2 BRI R PR A (R TC 77 A Ak B P LA S PR B AR T B 0 S A

KRR pr i, Sk Pl B RO
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FEME, H¥. BTN, PEREER A BANEE . BHRTALREEXRAA . BERITEHE
BFAENA . BRI RE TR EE LR ERTE L5008 300 TAE = 5045 2 A R T 2R+
ARk N o HATEZENESHY BB o A IRBETS YL 58 3 300N A EUR 71 H1L BT
Fro 20124 8 H LA = E IR A 51 3t BB} 22 B B R SR 0 B ORI AL AT 7 A . 1S . 2021
9 HNGIERERAA T EHRER AL HIZ . 'S . HAE Cancer Cell. Plos Genetics. Nucleic
Acids Research. Biomaterials. Brain %% SCI AT L& SRBHFL ST 200 R, IRIGRALH] 18 1,
T/ TS PEE 358, AL H NS B 3. FEEZEATIRESE: 44T Springer Nature HH
Ittt npj Toxicology G FESw. HELIANYI LM Tl ZE i@ AR R HEZY 2
BEL sy o 52 0t P ESEI S KA SEI S Tl il oW 52 01 . SR RSt e
BN A2 BRI SEATE HR S R LK BT E R (it & %5 B4

.
&,

HIG Y R 2R I (IR BB IR IE) (RDP) A — Pl AU SR A MUBEBERATR, 7E/K IR P A
AW, E R I - P 5 08 PR A 3R L 1 3 B AN B . AT ST AR L £ Ry
B, MAZAS)E 12 /NS R 2 90 K, I 0.02. 1. 100 f1 1000 nM ¥k, B& KB RN, AT
JEREE. AEALARRR . FFR 4L, BN RIA K 16S rRNA W, i M s ik 2 v A AR S 1
FrEASFRFENE . 258 EoR, RDP ERFEIL. BMAETH, 5]k U RS I 5 % g i
BRUNREIE P RE SR MR DT PR 02075 o JF G SR 2R 48 s S TRYT o IR 0 R A S A ) 2 A R A 5 A
W2 B S E TR . SUCRIN, RDP HIP7E RS, RRAE LRI J5 B B 1] AU 1R 1T EL A T
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Chromatin Remodeling by Structural Variants in Congenital

Limb Developmental Defects

PU siyu!, ZHENG Qianwen', JIANG jun', LI yao', ZHANG yinghan', SUN Miao?, CHEN jing'

I Department of Pediatric Surgery and Laboratory of Pediatric Surgery, West China Hospital, Sichuan University,
Chengdu 610041, China, 2McKusick-Zhang Center for Genetic Medicine, State Key Laboratory for Complex Severe
and Rare Diseases, Institute of Basic Medical Sciences Chinese Academy of Medical Sciences, School of Basic
Medicine Peking Union Medical College, Beijing, 100005, China
Email: jingchen@scu.edu.cn

Abstract: Congenital limb developmental defects are among the most common birth anomalies and remain
genetically unexplained in a substantial proportion of patients. Increasing evidence indicates that noncoding
structural variants (SVs) can cause limb malformations by disrupting regulatory landscapes and three-
dimensional chromatin topology, leading to enhancer adoption and ectopic developmental gene activation.
Type IV-b syndactyly is a rare congenital limb malformation characterized by complete cutaneous
syndactyly and variable foot anomalies, with a previously unresolved genetic basis. Through whole-genome
sequencing of a multigenerational family, we identified a novel compound heterozygous SV comprising a
5-kb deletion encompassing the ZRS enhancer and an adjacent 14-kb inverted duplication. Knock-in mouse
models demonstrated that the duplication fragment induces ectopic Shh expression in the anterior hindlimb
bud, resulting in preaxial polydactyly. Notably, transgenic enhancer assays showed that the duplication
fragment lacks intrinsic limb enhancer activity. 4C-seq further revealed an evolutionarily conserved 800-bp
noncoding element that exhibits aberrantly enhanced interaction with the SHH promoter in affected
individuals. Transgenic assays in zebrafish and dual-luciferase reporter assays in mammalian cells confirmed
that this element possesses ZRS-like transcriptional activation capacity. We propose that the SV disrupts
native chromatin topology, repositioning this previously unrecognized enhancer into close proximity with
the SHH promoter and thereby triggering ectopic SHH activation. These findings provide the first molecular
characterization of type IV-b syndactyly, identify a new SHH regulatory element essential for limb
development, and highlight the broader pathogenic potential of noncoding SVs acting through topological

chromatin remodeling in congenital limb malformations..

Keywords: Limb developmental defect, Structural variant, Chromatin topology, SHH
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Distinct Roles of Primordial Cardiomyocytes in Heart

Development and Regeneration

Jisheng Sun'?, Lingfei Luo?, and Jinhu Wang!'

Division of Cardiology, School of Medicine, Emory University, Atlanta, USA, ?State Key Laboratory of Genetics and
Development of Complex Phenotypes, School of Life Sciences, Fudan University, Shanghai, China

Email: jisheng_sun@fudan.edu.cn

Abstract: The vertebrate heart is composed of heterogeneous cardiomyocyte (CM) populations, however,
the roles of distinct CM subpopulations in heart development and repair remain poorly defined. Here, using
single-cell RNA sequencing analysis of adult zebrafish heart, we identified a unique CM subpopulation
marked by the expression of phlda2, which is associated with anaerobic metabolism and different from
mature CMs that are enriched for oxidative phosphorylation genes. We demonstrated phlda2* cells
constituted a primordial CM compartment localized between compact and trabecular muscles. Genetic
ablation of phlda2™ CMs during development severely disrupted heart morphogenesis, leading to defective
myocardial trabeculation and compaction, and impaired coronary vascularization. Surprisingly, despite their
essential roles in development, the depletion of phlda2* CMs didn’t impair myocardial restoration and
revascularization following ventricular resection. We further found that primordial CMs failed to regenerate
after either surgical amputation or genetic ablation, indicating a limited regenerative capacity. Our findings
identify primordial CMs as an organizer for heart morphogenesis but not essential for regeneration, revealing

a fundamental difference between developmental and regenerative programs in the vertebrate heart.

Keywords: Zebrafish, Heart, Cardiomyocyte, Morphogenesis, Regeneration
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MORC?2 as a Novel Regulator of Erythropoiesis in Zebrafish

Hypoxic Adaptation

Yanfei Tang!?, Boqi Zhang!» Ling Lu'?

! Key Laboratory of Marine Drugs, The Ministry of Education of China, School of Medicine and
Pharmacy, Ocean University of China, Qingdao, China. 2Qingdao Marine Science and Technology
Center, Qingdao, China.

Email: linglu@ouc.edu.cn

Abstract: Hypoxia serves as a critical microenvironmental signal that shapes cell fate and morphogenesis
during organogenesis. The hypoxia-inducible factor (HIF) signaling pathway acts as a central hub for
hypoxic adaptation, playing essential roles in embryonic development, vascular patterning, and multiple
hypoxia-associated disorders. We have focused on identifying unreported HIF regulatory factors and
previously characterized several distinct regulators (MED15 and AKAP17A) that modulate HIF signaling.
Our recent work further identifies Microrchidia family CW-type zinc-finger 2 (MORC?2) as a novel negative
regulator of HIF-1a. Zebrafish morc2 knockout leads to systemic hypoxia, polycythemia, and constitutive
HIF pathway hyperactivation. Mechanistically, MORC2 competitively interacts with HIF-la to hinder
HDACH4 recruitment. MORC2 deficiency facilitates HDAC4-mediated deacetylation of HIF-1a at the lysine
629 residue, which prevents HIF-1a proteasomal degradation and sustains persistent HIF signaling activation.
These findings advance our understanding of hypoxic adaptation during organogenesis and offer valuable

molecular targets for HIF-related developmental defects and hypoxic disorders.

Keywords: Zebrafish, HIF, Hypoxia, MORC2
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Vesicular fusion shapes yolk granule size and uniformity to

support discoidal development

Tong Lu®', Changjin Li'f, Aijun Chen!, Qiangian Gong!, Sen Wang!, Yanyi Xing?, Lei
Sun!, De-li Shi*4, Ming Shao!”
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2Department of Burns and Plastic Surgery, Seventh Affiliated Hospital, Sun Yat-sen University, 628 Zhenyuan Road,
Shenzhen 518107, Guangdong Province, China
3Sorbonne Université, Institut de Biologie Paris-Seine (IBPS), UMR CNRS 8263, INSERM U1345, Development,
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University of China, Qingdao, China
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Abstract: Organelle size is tightly regulated in cells, yet their functional importance for embryonic
development remains largely unclear. Here we show that yolk granule size is essential for initiating early
embryogenesis in zebrafish. Genetic disruption of vesicular fusion regulators leads to diverse alterations in
yolk granule size and uniformity, resulting in defective blastodisc formation, compromised cleavage, and
impaired maternal-zygotic transition. A computational model of yolk granule growth reveals that a single
parameter, membrane fusion capacity, can account for the wide spectrum of mutant phenotypes. Quantitative
measurements of fusion efficiency across mutants closely match model predictions. These findings establish
a predictive framework linking membrane fusion capacity to organelle size distributions, reveal a structural
layer of regulation supporting the earliest steps of discoidal development, and highlight how discoidal

embryos like teleosts and birds adapt to massive yolk reserves.

Keywords: Organelle size, Yolk granule, Vesicular fusion, Computational model
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Craniofacial cartilage development depends on the differentiation and survival of cranial neural crest
derivatives, but the contribution of aminoacyl-tRNA synthetases to this process remains poorly understood.
Here, we investigated the role of threonyl-tRNA synthetase (TARS) using the zebrafish tarscql6 mutant.
Alcian blue staining revealed shortened first- and second-arch cartilages and loss of posterior ceratobranchial
cartilages. Histological analysis and live imaging showed disorganized chondrocyte arrangement and
abnormal cell morphology. Early neural crest induction and migration appeared largely preserved, whereas
chondrogenic markers sox9a and col2ala were reduced during subsequent cartilage differentiation. These
defects were accompanied by decreased proliferation and increased apoptosis in craniofacial tissues.
Transcriptomic analysis showed enrichment of p53 signaling, and morpholino-mediated p53 knockdown
partially rescued the craniofacial cartilage phenotype. Mutants also exhibited increased expression of
unfolded protein response (UPR)-related genes, including ernl, atf6, bip and chop. Treatment with
azoramide, an endoplasmic reticulum stress modulator, partially ameliorated the cartilage defects. Together,
these findings identify TARS as a regulator of zebrafish craniofacial chondrogenesis and implicate disturbed

stress responses and p53-associated apoptosis in the consequences of TARS deficiency.

R4iA] Zebrafish, Threonyl-tRNA synthetase, Craniofacial cartilage, Unfolded protein response, Apoptosis



ERD BRI



CRW RN AEPE B
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Abstract: The BMP signaling gradient plays an essential role in embryonic patterning and cell
differentiation during development. We identified Zinc finger SWIM-type containing 4 (Zswim4) and
demonstrated that Zswim4 was expressed in the Spemann-Mangold organizer at the onset
of Xenopus gastrulation and then enriched in the developing neuroectoderm at the mid-gastrula stages.
Overexpression of Xenopus zswim4 decreased, whereas knockdown of zswim4 increased, the expression
levels of ventrolateral mesoderm marker genes. This suggests that Zswim4 plays a role in regulating BMP
signaling. Furthermore, Zswim4 physically interacts with Smadl in HEK293T cells and Xenopus embryos.
Overexpression of Zswim4 can reduce total Smadl, whereas knockdown of Zswim4 can increase Smad1 at
the protein level. Mechanistically, Zswim4 attenuates the BMP signal by decreasing the protein stability of
Smadl in the nucleus. Notably, Zswim4 is also expressed in the neural crest (NC) at the neurula stages and
is required for NC formation. Stable isotope labeling by amino acids in cell culture (SILAC) spectrometry
identified Prohibitin 1 (Phbl) as its interaction partner. We further demonstrate that it forms a protein
complex with Phbl and SMARCAA4, the central ATPase subunit of the SWI/SNF chromatin remodeling
complex, suggesting a potential epigenetic mechanism in regulating NC. Our findings highlight the

importance of Zswim4 in embryonic development and its versatile role in cellular regulation.

Keywords: Zswim4, BMP signaling, ubiquitination, neural plate and neural crest
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Mutations in RPE65 cause Leber congenital amaurosis (LCA), a condition classically characterized by
photoreceptor degeneration; however, its innerretinal involvement remains poorly defined. We identified
two  Chinese siblings with LCA  harboring novel compound heterozygous RPEG65
variants(p.Glu399*/p.Pro467Ala) who exhibited night blindness and atypical white dot-like fundus lesions.
To investigate the underlying pathogenic mechanisms,we generated an Rpe65 p.Pro467Ala knock-in mouse
model. Homozygous mutants displayed not only degeneration of the photoreceptor's outer segmentbut also
marked disorganization of the ganglion cell layer (GCL) with an irregular nuclear morphology, extending
RPE65's pathology beyond the outerretina. Transcriptomic analysis revealed the downregulation of
phototransduction genes and Vgf, a neurotrophic factor. Immunofluorescence confirmedsignificantly
reduced VGF nerve growth factor inducible (VGF) protein levels, predominantly in the inner nuclear layer
(INL), which spatially correlated withGCL abnormalities. Notably, intravitreal administration of the VGF-
derived neuroprotective peptide AQEE-30, delivered every 4 d for 30 d, significantlyameliorated the GCL's
structural disorganization without rescuing photoreceptor degeneration, indicating layer-specific
neuroprotection. These findingsdemonstrate that RPE65 deficiency disrupts the inner retinal architecture via
impaired VGF signaling, revealing a previously underappreciated pathologicaldimension of RPE65-
associated LCA. The selective rescue of GCL pathology by AQEE-30 provides a proof of concept that
augmenting VGF-related pathwaysmay offer an adjunctive neuroprotective strategy to preserve inner retinal

neurons in RPE65-associated retinopathy.

;’é@ﬁ] RPE65, Leber congenital amaurosis, Ganglion cell layer, VGF, Knock-in mouse model, Retinal degeneration
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Locus coeruleus (LC) norepinephrinergic (NE) neurons regulate diverse brain functions. Previous studies
have focused on their outputs. Here we investigated their synaptic inputs' spatial organization by
reconstructing a larval zebrafish whole-brain microscale connectome, in which we annotated
monoaminergic (including NE, dopaminergic, and serotonergic), hypocretinergic, and glycinergic
neurons using multiplexed subcellular APEX?2 labeling. Compared with other neuron types, LC-NE neurons
exhibit unique perisomatic properties and high dendritic indegrees. They receive wide-and-shallow
synaptic inputs, organized by sensory/motor modality, excitatory/inhibitory identity, and synaptic strength.
Individual LC-NE neurons share common inputs, a feature conserved within and across monoaminergic
systems, suggesting a co-innervation mechanism for coordinated neuromodulation. Our study uncovers
the principles governing LC-NE neurons' input organization and offers a pivotal resource for deciphering

the microscale architecture across neuromodulatory systems.

Keywords: Synaptic input organization, LC-NE neurons, APEX2, Zebrafish, Whole-brain EM reconstruction
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Zebrafish models of thrombocytopenia and bleeding disorders:
from variant functional validation to structure-based screening-

guided drug discovery

OU Yuxin'¥, MENG Panpan Meng?*, CHEN Xinyu*, DENG Shengcheng?, LING
Yiming'¥, YANG ZhiYu'#, LIU Yushi Liu'¥, ZHANG Yiyue!*, LIN Qing !*

! The Innovation Centre of Ministry of Education for Development and Diseases, School of Medicine,
South China University of Technology, Guangzhou, China
2 School of Medicine, the Sixth Affiliated Hospital of South China University of Technology (Nanhai
District People's Hospital of Foshan), Foshan, 528200
Qing Lin’s Email: qinglin@scut.edu.cn

Yiyue Zhang’s Email: mczhangyv@scut.edu.cn

Abstract: Zebrafish provide a high-throughput, cost-effective and transparent in vivo platform for studying
thrombopoiesis, hemostasis and inherited bleeding disorders. We have established zebrafish models of mpi-
deficient CAMT, thpo-deficient thrombocytopenia, gp9-deficient Bernard-Soulier syndrome, gemcitabine-
induced CIT, and an inducible thrombocyte-specific ablation model that enables dynamic monitoring of
thrombocyte recovery and in vivo drug screening. Using Tg(mpl:eGFP) to quantify thrombocytes and
precursor proliferation/apoptosis in vivo, we revealed conserved Tpo/Mpl/Jak2 signaling as well as Epor-
mediated, Mpl-independent thrombopoiesis and Jak2—ERK1/2-dependent regulation, enabling functional
validation of human GP9/THPO variants and evaluation of thTPO, TPO-RAs, decitabine, IL-11, paclitaxel
and gemcitabine-based combinations, providing preclinical evidence for Mpl-independent platelet
production and safer chemotherapy. To extend our platform to inherited platelet function disorders, we
focused on Glanzmann thrombasthenia (GT), caused by ITGA2B defects, for which rapid in vivo tools for
variant assessment and drug discovery remain limited. We established an itzga2b'® zebrafish model
recapitulating major GT hemostatic defects while preserving thrombopoiesis. Human wild-type ITGA2B
restored hemostasis, whereas GT-associated p.Ser160Arg and p.Tyr220Cys variants exhibited impaired
function in vivo, establishing a humanized model for direct ITGA2B variant assessment. The model
reproduced the therapeutic effect of tranexamic acid, with increased thrombocyte accumulation after
vascular injury. We next combined structure-based, target-focused virtual screening with in vivo testing and
identified netarsudil, which enhanced thrombocyte accumulation at the injury site in the p.Tyr220Cys
background. Thus, the itga2b*»'® model extends our toolkit from thrombocytopenia to platelet function
disorders and provides a platform for functional interpretation of human ITGA2B variants and structure-

guided drug discovery in GT.

Keywords: Zebrafish, Thrombocytopenia, Bleeding disorders, Glanzmann thrombasthenia, Drug discovery
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