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Roles of the RhoA-ROCK Signaling Pathway in the Endothelial H2S Production

and Vasodilation in Rat Cerebral Arteries

Shuo Chen, Fangfang Guo, Xin Liu, Jiaojiao Xi, Meng Xue,
Yan Guo, Jiyue Wen, Liuyi Dong, Zhiwu Chen
Department of Pharmacology, School of Basic Medical Sciences, Anhui Medical University,
Hefei 230032, Anhui, China

Cerebral endothelial H2S protects against cerebral ischemia — reperfusion injury through
vasodilation, but its cerebral vasodilation mechanism and regulation of production are poorly
understood. The RhoA-ROCK pathway plays important roles in vascular function. In this study,
the roles of this pathway in the endothelial H;S production and vasodilation in rat cerebral
arteries were investigated. Acetylcholine significantly increased H;S — generating enzyme
cystathionine-y-lyase ( CSE) and 3 — mercaptopyruvate sulfurtransferase (3-MST) protein
expressions and H,S production in rat cerebrovascular endothelial cells (ECs), but the increases
were markedly decreased by the M receptor blocker atropine or the CSE inhibitor DL —
propargylglycine. Pretreatment with DL.— propargylglycine or the 3—MST inhibitor I.—aspartic acid
markedly reduced the acetylcholineincreased H,S; CSE protein expression and H;S levels in the ECs
were obviously attenuated by the RhoA agonist U46619 but increased by the RhoA inhibitor C3
transferase. U46619 also reduced 3-MST protein expression; Acetylcholine markedly inhibited RhoA
protein expression and activity, but the inhibition was obviously reversed by atropine, DL-
propargylglycine, and L-aspartic acid, respectively; Acetylcholineinduced endothelium-
dependent vasodilation in rat cerebral basilar artery was significantly attenuated by pretreatment
with DL-propargylglycine or L-aspartic acid or RhoA inhibitor CCG-1423 or ROCK inhibitor
KDO025, and was further decreased by co—pretreatment with DI.-propargylglycine (or L-aspartic
acid) and CCG-1423 (or KD025); NaHS significantly relaxed rat cerebral basilar artery vascular
smooth muscle cells and inhibited ROCK1/2 activities, phosphorylated myosin light chain

(MLC) protein expression, and KCl-increased [ Ca*?" J;, but these relaxation and inhibitions
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were markedly attenuated by pretreatment with C3 transferase or ROCK inhibitor Y27632. Our
results demonstrated that endothelial H,S production is promoted by activation of the M receptor
but inhibited by the RhoA-ROCK pathway in rat cerebral arteries; the endothelial H,S induces
cerebral vasodilation by inhibiting this pathway to reduce phosphorylation of ML.C and [ Ca®*" ]; in

vascular smooth muscle cells.

A potential therapeutic target for ischemia/reperfusion arrhythmias through

preventing connexin43 dephosphorylation at serine 282

Zhiping Fu, Jingyi Xue, Qiang Li, Dali Luo
Department of Pharmacology, School of Basic Medical Sciences, Capital Medical
University, Beijing, 100069

Ventricular arrhythmia remains a leading cause of death in ischemic heart disease, and
Connexin 43 (Cx43) dephosphorylation is critically involved. However, the molecular
mechanisms and potential drug targets on gap junctions (GJs) that cause dysregulation of
electrical signals remain unknown.

Heart failure patients with or without increased creatine kinase — MB and ventricular
arrhythmia and rats with arrhythmias induced by ischemia/reperfusion (15/45 min) were
examined. Arrhythmogenicity caused by Cx43—serine 282 (Cx43—S282) hypophosphorylation,
either by heterozygous knock—in mutation of serine 282 substituted with alanine (S282A/-+) or
induced by 2 — aminoethyl biphenyl borate (2 — APB), and the effect of I.LB100, a protein
phosphatase 2A (PP2A) inhibitor, was evaluated by electrocardiography and epicardial
mapping. Electrical and Ca®" signals, GJ] communication/structure, and PP2A activity were
evaluated to determine the mechanism underlying Cx43—pS282—related arrhythmogenicity.

Heart failure patients with increased creatine kinase— MB and ventricular arrhythmias had
lower Cx43 phosphorylation levels at S282 than did patients without these alterations. Upon
ischemia/reperfusion treatment, rats exhibited ventricular tachycardia/fibrillation, increased
expression of PP2ZA—A and PP2A—C, and dephosphorylation of Cx43—S282. Cx43—S282A/
+ mice, 2— APB intramyocardially injected rats, and 2— APB— treated mice had spontaneous
ventricular tachycardia with Cx43—S282 hypophosphorylation. 1.B100 significantly alleviated the
arrhythmias in these in vivo animal models by recovering PP2A — C and Cx43 — S282
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phosphorylation. Ex vivo S282A/-+ ventricles showed slowed electrical conductance with blocked
GJ] communication, reentry, increased early afterdepolarization, and premature Ca’" transients,
which were all significantly abrogated by [.B100. However, the increased Navl.5, Cx40,
Cx43, and Cx45 expression in the sarcolemma with altered intercalated disc ultrastructure found
in S282A/+ ventricles were insensitive to the effect of LB100. Neonatal rat ventricular myocytes
also had inhibited and asynchronous Ca?' transients and GJ uncoupling because of Cx43—S282A
transduction or 2— APB treatment. Similarly, upon hypoxia, human induced pluripotent stem

>* transients,

cell—derived cardiomyocytes exhibited S282 hypophosphorylation and inhibited Ca
which were mitigated by 1.LB100.

Conclusion: This study demonstrates a critical role of Cx43 — S282 phosphorylation in
maintaining ventricular intercellular communication and electrical homeostasis. Downregulated

Cx43— S282 phosphorylation causes 1.B100 — sensitive GJ decoupling, electrical disorders, and

arrhythmias, providing a novel target and candidate for prevention of reperfusion arrhythmias.
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 (FO >1.5 ERRIAERE (DEGs), @it DAVID Fils X HAT R E A (GO) iRk
HSHEKH AR 2B (KEGG) i@ % & £ #r, FIH STRING - 5 il Cytoscape 3K {1
cytoHubba ffifFxf HATE A —EAMEAIEN (PPD $#4h#r.

5. ML TR, GQDIRYF4LM FBG B (P<C0.05), HOMA—IR A KK
. HE Qg5 R WoR 525 AL, BIPRS00 5, TS a5 R Ts e, IRk
VZERL, PR VE KR A2 PE . MR N AR L= . A B SR S5 M7E GQD A b B 15
FNE, AR AR 2 0 L . B SR Y A AT AR A 234 ASFF G L 45 1F 1 DEGs,
TR, 25 A S5iRT A h 22 MR RIK T, 212 MEER KX BE (4 LDLR),
GO BRI 92 MR, Horh AR Wit 8 =200 KOs T 43 e A Qs oFn I [ B 26 9 5 At
WA U2 2 KR BBk . PCSK9 5% FENR 8 1 & SR ML A X 455 43 F Il fg 22
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W RRE UKL, & A 4 B R RIS 1E55 . KEGG BRI 15 (5 T, %
AR A RIS 0 A OG . PPT 43 Bt 25 R 25 6 SOk A5 21 55 10 [ st A 385 AH 5G 1 O 3§
LDLR. fE80%) Kl KK > 249 BUBR 5 2 A0 P BEAR I B R D> S SR IR AU . 1
i LDLR ] DU P S . ixX4es, GQD alfig B LDLR, {2t EEESME, BHIE T BifE
JRPRIE R BRI . DA T Bl 3 f 5 RAIRPU R FE R

—ME B AEHE R rhbFGF21 HIHOAUESE I E 1O K ERVLEIFR

TR, BT, BFEE
M /RSB R R 22 2 Be 2 PSR R 3 IR /RS, 150081

OUEMEFSE (SCD) SRR 2k 0 NUFE B AL T FE B . SR, R A AL A 58 4
A B RIBYT Bk = 1187 SCD (A R AR MG . vk O URESE J5 e 2= PR O A 2R 3 2 SCD
fill & I PE PRI R . SRR Y& BORTRE . H YO Mo i N B4 ) rhbFGF21 B2
A B AR O LA M 2 A0 B AR, S 2t O WURE L 5 B e B O ] SCD & . R
FH ELISA 2500 & 43 500 5 O IUVRE L J5 AN [ sf (] 50 CRPESDT 24 /8B WREZI 7—10 ) B3 LG
H FGF21 (357KF . R SD HEPER L, BEMLAT A =41: BF R (Sham) 4. O WUEESERIR
(MD 4. %F rhbFGF21 3597 (04l (++rhbFGF21), 0l iRk sh ik e a2 2540, dEsr b
WIUVREBERETY . If53 Ry i s 2 K BRUEEAR Bl Bk Zc wis B S 454005 15 408, 1 R 4 JRLO IR IR
FEARRMZE B BN, TE2MOIUSE (<24 /NP Y 8 3 1 b FGF21 #50E 3 % B4 B 3 T+
Fe WA (7—10 X)) FGF21 KA TR, & TIERA; OHRESITER 2R, FGF21 4t
B, OHUEESER AR (15 4040 K2 ri (1 K& 4 D s O/ H kKA R R
St a5 MI 20 PR S8 A P B IEE & B0, MI 4k BUC LBk I 1 JE R . AR A6 2% X0 LN D 1
PUBH A AN AZ I, TR 2. SRR R SE I 4. O WL 4 SRS, SISO AR i ik
2, L8R, NMeew Wi, 7 MIAUA AL, rhbFGF21 b #2858 31 2% X0 JILAH M
A o . RRRTE A TEUT . R UL AR i ik S 5 A6 A7 s B 2 8 32 42 R DL W 4 4t
Pi. WZzHEP# S s ML R RSO & O WUAEHEES Fil 18 Navl. 5 Fl Kir2. 1 &5 565§ EGR1 #y
HHFILREMK, FGF21 4bH4, Navl.5 Ml Kir2. 1 & EGR1 0% (4545 MI 415 % T+ 55
Mapping Optical 255 7R FGE21 B I i) bt Co USRI JIr- S S8004 125 3 23R 1 D 18 0 sl A o Ao B
MIRER: s B SR AR KGNSS R /R, FGF21 Ab B A 85t d > 10 WL I T B0 T A1 T HLTR
R REA APD BIER . VISTA Tools $dE R R i /n SCNSA F1 KCIN2 W) 8l X A7 1
EGRI1 245407 &5, ChIP 5B 25 5 57k EGR1 R H P45 478 SCNSA Fl KCIN2 Wi5 30 T
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XIg, R A siRNA T34 A #od EGR1 5. Navl. 5 fl Kir2. 1 19 mRNA H1E 122 35 K.
Luciferase £ AR KM ZE . Bon, miR—143 Al 05 EGR1 mRNA 3'UTR X454, 455K
FiE s EGR1 ik, Western blot 8455 o, miR— 143 ¥L[a P4 #l EGR1 (& £k, B
FKEYW (1D FGF21 RIS FHEATO NS5 = M0 HERF & ER, (2) FGF21 i@t i
O LB I T B0 O A% 5 R A 008 R APD BB, /b /N BRC Z ILAH ML T R Ty FEL 30 285 2 1Y)
TRE, IR NUESE G DL A FEME A, (3) FGF21 il Ml miR—143 (i kik, Wb
miR—143 % EGR1 By kifE . i SCNSA 1 KCNJ 2 iy 5%, 54 Navl. 5 #1 Kir2. 1
() mRNA FIEE 1435 . ARBIFGE R B ANEY T SRl P 2 PO 20 B R AT R A, O SR A A
Vo O EEAR B B B NG YT 5 W 1B 7 1)

BREOBESHNREREREEN. NEARRAYFL

2R
JEITR2F2 5. MR EI]. 361102

TS 1 AU 2R R B 0100 2 RUBE PR SR AR 2 BRIBEAR B — 4 M43 49 R iR I 2 e
W, BB BEIRIE IR Jrikrt, BEREE 25 W R 5 3 1 SRRy HOR T K, 8 T RRE VR
T TCIEMR AN - I HEFIBR S RS AR VA T A A8 B A e 2 R S e HE R 9 R BV, i 48 R 2 AR TR 7 0F
s, ZHET AT AE RS ZAE 0 (Insulin— producing cells, TPCs) A9 )37 F i i g JXURS
A, I, PREUEHEDIRS A NIRMER S B— 40 PR AE AL, IF SHRAR 2 Py U
PR FAE ARG, AR BRI, FRATTRI R IR (Trypsin) 1755 HAT AR AH 40 i
ek AR S48 B A (Human Pancreatic Cancer Cell Line, PANC—1) BRE 2KHE
BFERE R (Islet — like cluster, ILCs) FF4rfbTE s A I RE R I S K- 4n e O, FH
CRISPRCas9 H K BRIRIY Trypsin MEHMRR 524K, IR SRR SZ M B AR R PR TTH
PSR IR E S A4k . 1EAh, FIH qPCR S50F Trypsin XJ 5 & 7 1 72 85 22 4% SR 45 I+
PDX—1, NEUROG3, MAFA (PNM) (500, 582k S L i e 2 PNM Rk &
Y, IHERIXS Trypsin Wit B . 2598 8/, Trypsin —J7 1 K i 2028 2R 11 32 14
E—cadherin a4 XK, /5 PANC—1 BEE S 1LCs, CK1y3 ZFE Y E— cadherin #3355,
SRR /R E A E AW FA S AE T oE — catenin JEB R Ak L Ser655/ Thr658 fif &5 »
M2 5 PANC—1 JE R ICAs (5 2 5% i 43 Ak 0 9 43 I S RE L s 55 — 7 ifd . Trypsin L i
PNM {y ik fE ik PANC—1 W4k, ik s 2 742 PNM Rk &4 C784, Zib &4
[Fl B AT LA Trypsin S0 /0L B2 . ARBFFREIT T Trypsin 52 BRAR 248 TR 20 B bk 1)
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PANC—1 4053468 TLCs BN S HALER . PN URIE [0 2 14 A S 43 07 BRI LR, ] I e 7 9 12t
B R fE it PNM Rk ik — 22 e gt Trypsin BMEESAEHRLE Y. Wl RERCNETAY . e
AN IRE IR B— AR M P-4 1 73R 2 571

KB NURTERES) B AN AR BREE M APevmanie; FoRhiEn; EHEA

ET/MNEBERAARAEDERNERDZMmERIE

ZERIR, I%HT. HOKRWBMTN « 222488, ZRRIHK - £2T1R
HimER K, s, 830017

Hiy: (D @ Iifesd s 248t AR /NEUVMNa RS ERAIRE SR B0 W, B K
EHERTAE, (2) SREEDH X IR /NR/INGIE S B AE K A5 0 K o 17 18 B b o5 a8 T 5 =
HEHCHITTRENLE] . Jrie: (1) 4% C57BL/6] F1 db/db (C57BL/6J 355 /N (IR) 3 [ P 3%
3KRJA. Kl FBG, TC. TG 25 Cigdatr. (2) @ C57BL/6) F1 db/db /NEVNAZERRE
W HA KA B I HEAT A0, A RME TR, (3) RJH 3D sty o M2 ki— 67, E—
cadherin, Lyz, MUC—2 7E/NEVNAHZERE LIRS, (O BHERA/NEUNG R E 08 5 4.
S RIAIEH X4 (control 41) . db/db /NR/NB IR E A AIZL (IR 40) F1 db/db /NR/ME
KB BRI, o ERE 25.M, 50uM, 100uM) FHA. (5) FHAANHAKN Ki—
67, Fibronectin, E—cadherin, Lyz, MUC—2 #ik, (6) RT—qPCR #{ll Lyz, GLP—1,
PYY. NOD—1 L} Lyz mRNA #%ik7KF, (7) Western blot #l] GLP—1, PYY #ikLL &
Lyz, Fibronectin, NOD—1, RIP2, NF—«B ik, (8) RHIMFEAREN Mk (ELISA) Kl
Lyz, iE—DAP Z#W/KF. (9 i 24y (RNA—Seq) 55— HILEMEENF (5hmC)
REWEIY (Flavanomarein, FM) B 5 R H8P0/N BN 2888 B 1952 0 S 76 45 FHHE 234y
Bro 458, (1) 5 C57BL/6] /NEAHEEL. dbdb /N FBG, TC. TG & &, #4E ISI 1 HOMA
—IR (ISI<C0. 339, HOMA—IR>>2.69) HIWi WA 8 RILBUB AN & (2) /M2
BRFEE 6 KIS IR HIE W PR 5K . (3) 3D HuEse Yeas 5 R # 7 1/ N 2R g B R
¥1#2ik ki—67, E—cadherin, Lyz, MUC—2, (4) JN40MIARZE R W], 5 Control A,
IR 2 Ki—67, E—cadherin, MUC—2., Lyz %Gk B3 55, Fibronectin ¢ Gk & i 50
(¥ P<<0.05), Wik H TG Ki—67, Lyz %8 GREFH B (¥ P<<0.05), (5) ELISA 4
R, IR4 Lyz #1 iE—DAP 20 B A% T control 41 (¥ P<<0.001), #ifHiFTHi)5 iE—
DAP Zp i B3 (3 P<<0.01), (6) RT—qPCR 45% %8, 5 Control AAH. IR 4H
Lyz, GLP—1, PYY mRNA F k¥ B F M (3 P<<0.05), NOD—1 mRNA ik B # b7}

24



HE @M 2024 £EN+—BHE=H

(¥ P<<0.05), HEigHHF WG Lyz #RixHETHE (¥ P<<0.001), (7) Western blot 255 i
s IRAH GLP—1, PYY #1 Lyz %3k 8 A% T Control 41 (¥ P<C0.05 & P<C0.01 5 P<<
0.001), Fibronectin, NOD—1, RIP2., NF—«B ik i 5T Control 21 (¥ P<{0.001), A~
[l B d A I TS . IR NEUINRESE T Lyz £3AW B IS (¥ P<<0.001), Fibronectin,
NOD—1, RIP2, NF—«B FikE¥ B EKM (¥ P<<0.05), (8) Control 41, IR 411 FM 41kf
AAE ShmC K- A 835245, 5hmC ARy DL =4 X 73 JF . IR 4145 NC 4 H2s 55 363k

RIS 2221 4>, FM A5 IR HAH 22 R aR IR R LA 2697 4~ i@ ik PPT /W48 4341 4 2H 2 [7)
T ERIEN, 53] NjRbia, Actnd. ligb4. Nrli3, Sre. Mye. Crebl, Pik3rl. Pik3r3 HiI
Gstm2 4§ 10 4~ Hub 3 A #5207 5 ShmC iy 2 55 32 08 FL IR OB 43 M1 45 81 Nrli3, Gstm2,
Ugt2bl, gstal Z-PUAENA afFﬂ V_fl/\%l A DNA Fl RNA K F Rk 8. 45t W
04 09 36 T8 S 0 B T B ] BT o [ AP R '%%'??EETIL/J\ ﬁ%J_ Fibronectin %%L7K¥EEL%%
WG IR 4El, Ths Ki—67 Fl Lyz Rk K-V il i v R4 10 26 55 fe 38 2o 410 741
NOD— 1 — RIP2 — NF — «B {5 5 il }% W > & I, ﬁﬂb?ﬂ&%ﬂ%&% ZHEHT. Nrli3, Gstm2,
Ugt2bl, gstal 5§ 4 4~ Hub JE[R 5HAHCAG 5B, W] RBAE S 20 5 1 0 s R 5 6 0 R 4K
U TERE LA

KHR] . RS R, NMHESEE, miREHE, NOD—1—RIP2—NF—«B {55 #%, Hub

A

Activation/inactivationof Tregs mediated by Kvl. 3 potassium channels synergistically

with exosome secretion to regulate myocardial fibrosis

Li Mengjia, Wu Yang, Zhang Yongzheng, Wang Zihang, Cheng Lufeng*
School of Pharmacy, Xinjiang Key Laboratory of Biopharmaceuticals and Medical Devices of

Xinjiang Medical University, Urumgi, 830017

Aims: Transforming growth factor—8 (TGF—8) can promote myocardial fibrosis (MF) .
However, it was reported that regulatory T cells (Tregs) can reverse MF via secretion of anti—
inflammatory cytokine 1L — 10. At present, the pathway of pro — myocardial fibrosis factors
secreted by Tregs cells is not clear. Kvl. 3 channel is closely related to the activation of Treg
cells, which is a potential target for immuno—regulation. Here, we investigated whether the
communication between co— cultured cells of Treg and cardiac fibroblasts (CFs) was affected by

the reduction of TGF—f secreted from Tregs by Kvl. 3 knockdown, as well as whether exosome
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pathway mediates the pro—myocardial fibrosis process of Tregs.

Methods: After co— culturing of Tregs transfected by RNA interference Kvl. 3 potassium
channel with CFs, we measured CFs proliferation, Tregs — derived exosomes level, TGF —j
levels and expression of fibrosis—associated factors. In addition, after co—culturing of exosome
extracted from Tregs with CFs, we also measured the CFs proliferation and TGF—§ levels.

Results: Co—culture of CFs with Tregs—exosomes elevated TGF—f level, and promoted
CF's proliferation. Importantly, Tregs transfected by RNA interference Kvl. 3 channel reduced
the accumulation of TGF — B, inhibited CFs proliferation and exocome releasing. The
proliferation of CFs was activated with the co—cultured Tregs—exosome by secretion of TGF—
B. which could be inhibited by blocking the Kvl. 3 channel.

Conclusion: Tregs could promote the viability of CFs by increasing the level of TGF — 8
primarily in the co— culture system, which was mediated by exosomes secreted from Tregs; and the
promotion procedure could be inhibited by knocking— down of Kvl. 3 potassium channels directly.

Keywords: cardiac fibroblasts (CFs), regulatory T cells (Tregs), Kvl.3 channel,
exosomes, TGF—R

FREBEIED B RN M E R FTEE =

ZEhat, M
bt RSt 2R B2 B2 &R . Jbat, 100191

AR L 2 F 5 DL I P A T 3R L2 — I AEBE AR Y 1500~30%6  fIRAH IMLAE £ 3 A5 25
FET- 2. HENAYT SR 2PN 0 1 25 ) 2R R IR 2 . i 48 R IR 25 7 5 | e 2
ANRRNE, P, FF R 2 A %00 R PR 2 52 B T 24 B4 S 8 30 . ARHIEST B Y 1 3
BEAIWT ST PR F G TE D] 25a XHILEN UAE 193657 VE DT 48 R 25 Bz AL . EABEsE . ]
SD Kk B BRI RIS Z A M 22 A 4F (STADH) AR FE AR 3 48 i B A R4 0L T8 B T »
RO R B IS B E R, myEah. #. S Faat. mRE. R, IRBEKR. REH. 8.
ABETaaE. IRIRE, WS 25a %F SIADH | 35 I 40 IL5E 19 22 /R FH . @i HE Y fa i
SN ZUE S FHE . Western blot Al B EAS [R]85 38 1 1 KK T 5 e 9 e R R
Wi Al (UT—AD., AKilEEH 2 (AQP2) AYFRILAKT-. I FH bR 230 18w B /)y BUR B A 2 /N
Ry SIADH #R), [RIRER Lk . PRIGAE IR bR, 1T 6= PR ZE B A 5 00 ' N IR R TG4
XF SIADH 75 [ AREA MUAE A Az A RS2 . SEUR 25 R W, 25a 4524 J5 Re % BHLLE IR AN 1UAE 19 32
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— RN, WERFETE, KEERRERE. RN, SEMAMIL. MEEEER. I
s S GBI HARA R FE 2R, R, RS AEmmA . JRARRE R, 45918
NS HZRIBA BFEZES . IFH 20a B AN IEIE R 421, XLELURARUN] . Mf UT
XHE A IAE A B A A AR RAET . D EA LA g B, UT nlRER
BB R IMAE AL A7 . Western blot FIp RSO LA R K. 25a REfEIE i F PR AR HI 071 5 152 52 0
AQPZ A UT—ATL iy B, /NPt fr 2] 7 RIFERY SR, BHEE AR, 78 UT— Al fBR/h R
W, TR S TS A M AR BT B, 5 IR W 0 IR A B 22 . IR R R R B R KF
KSR EN], UT— Al MBRAES 35 52 i I BA MLAE 1) K Ji% . 2 A RO R R 2G50 5. ARWESE 45
RAUESE T PR 2 T8 AW 7 R R AT £ 35 R, @ AR VR AL TR LB . ASBIFTE O IR 3R 8 1E
TR0 AN U (9 25 BV T SCRCHL R R AL T BRIS A I AN S0 gl o

RiaE a0 U8R B B (R 3t 2tk O AL SE X RO BE IR 5 18 E E R R

XEte s, Ko, PNFRRT, HRS, RSCERYT, #LAMt, BT, EIt
VEARBERR E E B R s E . dbat, 1000535
et BN BT RS PG, s, 1000535
S b T R R ST e . dbBT, 100069

HiY: 2M0HWESE (acute myocardial infarction, AMI) & —Fh ™ 5 1 35 A AR FE A0 1L
P, FORWFMIET R AW Ea, O R & 2R S B AMI G R0 T w8
PR PCTARAR A, 3d e 24 ) A i A A2 2O LA D 6 B L) SR /b IR BE 1O LA
JEIRYT AMI (RN . BEUR TR AS S50 2% MR 24 1L 2 B v B2 00 R I Tk okl 1 2R B RL B 1
BIABEE B, B0t BA OIECR I E . (HHE R AEAE AL i AMI S5O WUAN IS5, oot O
YA AL MUIE R EHT AR . RO, ABFE B IEIR TS BN AMI J5 .0 WLAR i3 5 DL K
OB VE KHLE], DA AMI J 0 R A8 2 4R (e AR 4

FiE: BB IR 4 Sprague— Dawley (SD) K EO LA ME (neonatal rat cardiomyocytes,
NRCMs), 7 88E#Z (Oxygen— Glucose Deprivation, OGD) 8, F| o e Y @G
M4 41 NRCMs H1 Ki67, BrdU. pH3 #1 Aurora B FIPERLCNUARMIE R $2EUS 241 NRCMs F A
FEH, FA Western blots #1145+ 2H NRCMs 7 cyclin DI, CDK4. cyclin A2 fll cyclin Bl 4
RBAF . AR SD R S LA SR S KRR S, gy AMI R FRUBEAL, A1) S e 5t G oA
AR EGOMED) B Ki67, BrdU, pH3 #1 Aurora B FHPER)O WLAE I E s 22 5 8 A BRI
FHARE AMI SRS 4525 7 RGO, i BidE Q 3 (Q BRIE >1 / 4 R BERIE AYHRIR
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M&kEZR; DIS={fY4f (Masson’s thichrome stain) #2524 28 FK.O VI F 69 £F 4k Ak 1 AL
AZEEER (Wheat Germ Agglutinin, WGA) YL @G 25 2 28 Fo0 EAESE J 171 DX a0 JUL4H Y
RoFs IR 25 7 RRBLOIEA L M EE T, FIH] Western blots A6 £ 2H K FlC I 2H 21
cyclin DI, CDK4. cyclin A2 1 cyclin Bl B8 A KF .

i, BT BB IR E OGD & #i/5 NRCMs (41 ias e, I HAERSfE R R AMI #fi s 7
KONG5 . SEvrH BERE R AMI R BUERS 7 0 i R BEPE Q BEARIE A& AR, F%
ik AMI K RIERS 28 KO NELF4EML; 18/ AMI R RGER S 28 KO LA R B .o UIE
K. MEAh, FEETFREEIEUE OGD M5 NRCMs Ak Bl AMI 5 7 RO AEZZ eyelin DI,
CDK4, cyclin A2 # cyclin Bl B8 A FE LK.

516 FATUTFER ISR 1 BEAS L SR AR R B AMI J5 O LA SR S5 5 AL B 52, AL
A BE 5 S R 40 M W 1 cyclin D1, CDK4, cyclin A2 fil cyclin Bl fyZAH X,

B11 3@ 334 PCSK9 243 = BS I 5

RUE
MRS R R R A2 2 B 2 Bllr ot 2. (P R AR R 25 [E 08 R S s, DI BF TR
HHRE AR A . MR, 150000

IR I 2 — Fh IR BT BN 8 P K CE S R AR ZE AL, KRR AR Dy BUE [E BE (Total
Cholesterol, TC). H il = HE (Triglyceride, TG). {5k % g & (1 JH E B (Low — Density
Lipoprotein Cholesterol, LDL — C) 7K ¥ Ft &, =& % B i & (M & B (High — density
lipoprotein cholesterol, HDL—C) 7K F-FEAIK, Hrgetk &g vl BRSPSk ok
itk O, PR EE & 524 (low density lipoprotein receptor, LDL—R) i id4%
SR PR AR E A IR IR E A N ARPE . PG, 2 LDL—R /K-F3i # $k
R AR I 8 5 A R — B T B AR R AL R AL BAF I A R 9 B (Proprotein
convertase subtilisin/kexin type 9. PCSK9) FEAERFIES . 5L Z IR E, Rt
LDL—R [, S8 LDL—RKFREFEAR, Wi LDL—C ARk . NI, B E 2
2B R PCSKO WF & B 25 W 7E L JLAE RAGE R . AR PCSKO 50 B AT (b TT S8 2536 97 i B
IMAE 58 5 AT 32 M RORA S 1Y Bl s, B PCSKO B2 25 W) 75 2P0 Ji 5 — > A TS —
W BAEMMIERZE, T RNAL 259 inclisiran B AR AT DLRAR TS — 00, (A0 A% B 5, AR HISE
2 2 T8, WL, JFRARMBTT R 25 iy BE AR [ i 1 IR /N7 T AL B W02 3R % 2. 7R ATHY
WrgErb. WiE T BIL 2 —F AR /MES Y. 7E CSTBL/6 /N s B, C57BL/6]Gpt —
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PCSK9emlcin (hPCSK9) /Gpt (B6—hPCSK9) /B 1 fii i 2 M AR I &% 1 % i TC. TG K
LDL—C /K, W2 HFAES 05, RN IFREARFR 0080/ . IFIE & G el st s T 200 B o/ )N
AST HlALT WREAG, B2, FRATE B AR WaEAT T8, MR 7€ HepG2 40 & 57 /&
PEAHMIBIRY , e 25 5L 5 BI1 fg DA AR P ) O 20 2 20 M B B DO, o 35 R IR 40 L 7Y
TC. TG, LDL—C K>, #§mmaifixs LDL fmils, ZEFRIKF-FES AR K-l /R T B11 gL
FlE A 7 PR PCSK9 /K. JH LDL—R /K. AL T X 2B H R . DARTS,
CETSA, CHX Chase } SPR SZ55iESE B11 GE B4 80 n) PCSK9 & (1T fig i Bt (455—692),
fieifE PCSKY 25 FAREAR . LA L2500 B11 B EL#: 5 PCSK9 254, ZERAIE KT b R B
WEWBEIRVEA . BLsh, BlL S5BFE AbiTIAIr S &, A8 35 Y BRI BT FE b 7T 3R Y7 51k
PCSK9 /KT, DRFIREAS T =5 AR e /N BRI I K7 33X R T 2 245 ) N T 32 58 3 SR A8
TERIEACIRI TS . L, FRATEOBFSEHE T Bl 2 —FhH iIFRAS /N T4 &%, 5 B
[a] PCSKO, #0HlAFAERG BRUTRL, DA & AERE IRV .

FENRBEOMALKRFIMDEE OB OEEEPHIERFR

X, B3O
M AR BB R A M 20 R B2y ~A 30, IR /KEE, 150081

o O NUBESE &R SR AN BOE 3R e, ™ S B P R AR 0 i d . T AR I FL 3
O LSRR B R 4, e O WU R AR R A BRI A RIEERE Sy, dkmigl.osEm,
OHEDIRE TR IR A R R0 )35 . B R I FL3h O LA I AE th AR Je 7 RN R
—E R FEERE . R OB IRIT R RT A . AMIMA (Exo) J&—JS L AMREIIY K IR 94
KAWL, A SR EYIE Y. S A0 1] TR T AR, 22 el A0 R R VR 1 1 A AR £ Bk UE 5K
PO A T R EE R ER . SR, B A /N RO WL SR VR A0 A A 2 75 12 32F A0
JIE A B E R I AN AE

. AT B ESRTTH A /NG LA ZUR I8 S WA TR O WU BB Ji5 0 B 52 B PR FH T4
WA FHL

Tk RATERSIRGEFLEEEE T C57BL/6 AE/N BLOWUEZERE S (MD , FFLLC LS A 7
S5 A BB /N BUC EZH U B AMIMA (Neo—Exo) « DoAY AE /N UL BEZH 2 M sk
(AR—Neo—Exo) FBAF/NROHEHLSMNBA (Adu—Ex0) 457 MI/NR. R 4 iz HZE
B . ST (pH3, EdU #1 Ki67), TUNEL 284 AR J7 BT A w0 JIF 40 28 i 40 iib 4
FERLAE/INELC IEBR 03 f5 B E e D) .
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450 : Neo—Exo nJ LU G ib O WLAH G S . A0 ahlCo JULZH 0L 0 R0 42 0 i 6 A4 ok, ATk
AN WA AE A s DR T e . A8 JE. 5 Neo—Exo #ltt, AR—Neo— Exo EHLH H 51
KIESEOERERE S . L2 T, Adu—Exo AEA XML A B E IR, HF—midE e
243 B, Wdr75 B F17E AR—Neo— Exo 1345 T Neo—Exo, TMi7E Adu—Exo
TRV MK, @il AR—Neo—Exo 1) Wdr75 AJ I J&.0 ULAH A FT P9 K2 240 e v i) p53 28 1K
-, dEME p21 R BIKTFFE . VEGE (RIAKF TR, RA2E AR—Neo—Exo .0
WURA=RE 13k

g5t B/ D BUAE O LA ZURIE SN AE K Wdr75 28 ik SO L, 396 p53 15
53 [ AT 0S8 O IR BE 5 D E DI RE . b O BEIB A .

Natural derived carbon nanozyme for anti—anemia therapy via stimulating

erythropoiesis, alleviating oxidative stress and inflammatory response

Zhiyuan Lu! ", Haojia Li', Kewu Zeng®”*
'School of Pharmaceutical Sciences &. Institute of Materia Medica, Shandong First Medical
University & Shandong Academy of Medical Sciences, Jinan, 250117, China;
ZState Key Laboratory of Natural and Biomimetic Drugs, School of Pharmaceutical

Sciences, Peking University, Beijing, 100191, China.

Objective: Anemia is the most prevalent hematological disorder and currently lacks
affordable and efficacious pharmaceutical interventions. As inefficient erythropoiesis, oxidative
stress and inflammation mainly contributed to the development of anemia, it is of considerable
interest to develop a multifunctional medicine targeting these pathogenic factors. Carbon dots
(CDs), especially phytomedicine — derived CDs have been proven promising nanomedicines for
treating complicated clinical diseases with the advantages of small particle sizes, nontoxicity,
and outstanding biocompatibility. In this study, novel CDs derived from natural phytochemicals (CP—
CDs), were designed and synthesized through an extremely convenient hydrothermal method.

Results: The synthesized CP—CDs displayed distinctive surface functional groups (such as
COOH and OH) which conferred excellent biocompatibility and SOD — like nanozyme
characteristics. Specifically, the CP — CDs demonstrated a notable ability to stimulate the
production of erythroid progenitor cells by activating the ROS— mediated HIF —1 and JAK2/

STAT3 pathways. Importantly, this stimulation did not negatively impact the terminal erythroid
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differentiation. Further, the CP—CDs effectively safeguarded red blood cells against oxidative
damage in both phenylhydrazine — induced zebrafish and mouse models of anemia. Meanwhile,
this protective effect was also achieved by eliminating ROS to inhibit the inflammatory response
mediated by macrophages.

Conclusion: Our findings indicate that CP — CDs have the potential to be an effective
therapeutic intervention for anemia. The therapeutic effects of CP—CDs can be attributed to their

diverse array of molecular mechanisms, specifically related to their SOD nanoenzyme properties.

Multi—omics unveil that Seventy Flavors Pearl Pill ameliorates ischemic stroke

by regulating oxidative phosphorylation

Ruyun Ma', Kelsang Norbo!'?, Yanning Zhu', Chunyan Zhu®, Feng Zhou®,
Lobsang Dhondub?, Kelsang Gyaltsen?, Caisheng Wu®, Jianye Dai'*?"**
'School of Pharmacy, Lanzhou University, Lanzhou, P.R. China, 730000;
“Technological Innovation Center of traditional Tibetan Medicine Modernization of Tibet
Autonomous Region, Lasa, P.R. China, 851400;

3School of Pharmaceutical Sciences, Xiamen University, Xiamen, P.R. China, 361102

Ischemic stroke has high mortality and morbidity rates and is the second leading cause of
death in the world, but there is no definitive medicine. Seventy Flavors Pearl Pill (SFPP), a
classic formula in Tibetan Medicine, has been clinically proven to have significant effect on
ischemic stroke, but its mechanism remains to be elucidated. This study aimed to systematically
evaluate the effects of Seventy Flavors Pearl Pill and elucidate its mechanism on ameliorating
ischemic stroke. We used multiple animal and cellular models to evaluate the pharmacological
efficacy of SFPP in alleviating ischemic stroke. Through quantitative proteomics and rdTOP —
Activity— based protein profiling technology, we hypothesize that OXPHOS is the key to the
efficacy of SFPP. In this regard, through a series of quantitative metabolomics analyses and
OXPHOS inhibitors, we confirmed that SFPP is dependent on OXPHOS for its efficacy in
alleviating ischemic stroke. In addition, we analyzed the composition of SFPP and found ILE
may have neuroprotective effects. These results provide new perspectives and tools to explore the
mechanism of herbal medicine. The intervention of OXPHOS could provide a new strategy for the

treatment of ischemic stroke.
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Keywords: Ischemic stroke/Oxidative phosphorylation/Activity — based protein profiling/

Metabolomics

R AR 8 13 R4 P R 18] B dE AL S A Eh Ak SR A AR 4L

L5030, MfddE . BPH . BrE, 7. F4i. e
PRSIl Rt R 2p Be 25 2 2 . PE4%E, 710061

N7 JEACRSOR 2 T 20 M52 B AR A . PRIR T 58 A BRI R i SR e A BRI I BT, A Lo
HOE B —Fhsh A WOR ) . MRS RS . N S TR R . BRI R, R
{14 7 KT AN T 38 (8 SRR T A 2 0 S5 08 g AR (T 1 5 25 R 08 M A G, (g
PREARTTIESENG . IR i L B SR MR 55 . AE B IO AR AL R AR R R e b, R AE AT
Z IR s AR SORT G RE A . Rk, R SOURE AT BB S 5 Bl IR AR R AL 1) R A R
JEIE R, N — AR AR AR AR B S B R S T, PN R A R A O R R R AR R
ARAGH ] T2 2 AL RVR M i AR, E R R, P R AR AT A 0 T B A O3 R T A BN A R
JZHA, S PR FERE ALY B, ST AR ST R, N OR 38 A R R A ) A A S
SRR HERE DRI, OO 2 1 3 S R AR PN R 0 ) T e ) ok AR B A P s R W 7

WEFE Y BRFE N ORI 1 4 N B RS e Ak, 2 5 s Bkl A Ak i VE I BLIL . BF5R 7
. 1 SPF 9% 6—8 JEls It ApoE ™~ /IR 20 H, 3 MR — JE S B ALIEEL 10 AR X if
4, EEWRIE 12, HA 10 RAEABARA S AR iR 12 F . 3800 & D /) BRI A 1t i g
TiEhR, RIVIIARZE — L (HE) Q@ FIMLr O Yo e s kAR SR BE e i 484k . SR TR 1 4
PEENIE: (Western blotting) Al RT—PCR Kl B i Bikibric 25 F A mRNA Bk, R GE
YIS BTOR AR L R A 7E ApoE ™ /IN B3 sh kAR 8 S 8 2h ik i 8 b i A8 Ak, il TR 22
Western blot, RT—PCR K G2 % ' 1 A5 W A H 248 it i [a] 5 48 A e B IR i A2 Ak . B 9E 46
5% R L, SRR 12 AR ApoE ™~ /N S BB BEE 2, 32 3h Bk i 4 41 2 v s
BOBRIARICE I H X mRNA (P<C0.05) [yRaksén, tboh, SxTMAMfL, migke 12
JA ApoE ™" /N B 32 2l ik if 45 20 21 b o B AR B B i B I CD31, vWF, VE — cadherin (P<<
0.0 ) mRNA ZKF-T 9, [H) 5 40 flbr id & K o — SMA, SM22a, FSP—1 (P<C0.01) 9
mRNA K- i, BFFEE5E . ROEOSURLE o (2 i 3 Bz (R B Ak, R s Bk om e i i & A & e
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BE R 29 K B2 WS 470 iR A 1 e 5477 6 PR R EL R T B R SR LA 5T

WO, Y, XA, REEE . KR, BRE
VA R 2GR A2 B . WA . 3100535
PHTTLR 2y Be . WRTLHTIN . 310058

A L A R R ™ R N S B B 1) — Bl L e . B R BUE R BUR R A
s HBETSRZ ARG B . B AU B ERRIEMAIK SR (KX EAD  mhthae
T EM AR E IR P AR R s 2 R dP b . Jrik s AU/ BRI P sl Pk ke 28RS (middle
cerebral arterial occlusion, MCAQ) #f &t Bk A=A, P74 KX i 257050 /M RIET- R,
VG ZE IR 2847 A i R B S 05 AR v OB 25 2l ok e B PR S5 FLEE A (bilateral common
carotid arterial occlusion, BCCAO) 4Ll Ax el , =5 PR n) SEge P4 KX i & 506 B4z
JIRYFE » FF WS KX S0 0 v BT B HE AR b e oo i 2 e s B R SM 3R ) SH—SY5Y
M ENEFRI T EHE (oxygen—glucose deprivation reperfusion, O—R) AL, PR KX &5 /Y
MO YER . JERIAPEREE KX S 060 4 ML 4 T2 A B R 52 . 2528 KX S8R AT 7 0. 5—
L. 51/ F5R B FEL A 2 A MCAO /N BURESEARR, b Hoph 247 %, H KX 550 R g
2 MCAO /NI I . KX 550 7 MCAO #8585 1 h 5425 LMy e, B T8
J& 3 h AR E I G . KX S50 AT i 25 2l BCCAO YW BB S iR sl ie . (HiZ s
AT AR F R DR 2o £k . KXGEEFFITE 1: 5, 000—10, 000 FyH B P
% O—R I8y SH—SYSY 40 i 1 BEARA I T A= . KX & 500 w] F ST T8 H Bel—2,
FIAEIAT-E [ Bax 933k, 7E O—R#5H) SH—SY5Y 4 MCAO J& i/ U414,
ARSI KX S 0 %k F A OC 1 LC3 Fl p62 FRIK B M. 4518 KX &8 B A $/h B
MCAO Fraf il e ], Has 21l 63 S sk il & AR 5 1 /NI P o KX s3] i) X 25 B v Bl 42
v it i BT BN TN BERE AT . KX S ) & 4% b3 w2 DR A HT B AL AT RE 55 020 e i JoT 350 28 400
ML TAT G, T -5 95 SR LS R 22 40 A WETE G .
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SRR T RARIR AR FGF2 BRET I #9 %& PR HiF & 4 AL H &5

ERAR. BRI, ECEE . SRR . RS, AR M. skal. ERCEE'. ST

VAN Y SR AR E LSRR WA YRR Y TSR 1
BN TG AL TRERORBE I L s EPE 2552, DUIIRSA, AR, 6100415

NI R R A, AR AR5E. 5238085

SRS AR T R S S . PEIEE R R R . R 2660035 IR HEOR
B SR S IR 2 S5 AR R B D BRI . . 266237

SERARIFE 1 (ColV) SN Bz SRS X A 4 R o A A% Ak o R vh s MM 3 IR Y
I RO B A A A i AR SRR TR M R R B, R TR A A
SRS, BRATZATSE E A ColVal WA B, Bl HEPV (127 NEIERR) . %
B s — SRS EMDE AN AR, BATE /R T HEPV it HF R 454
(iS5 FGF2 854, JRmad RSN AR N 09 18 28 iR S, TER] HEPV REAZMI ] FGF2 4861 1fi
BAR, MTEAFREE A0S HEPV WA XA HIfEH .. AL, HEPV Rig5 54—
Fs W IS AE K 7 VEGFA 854, RS2 VEGFA A9 I8 A 8. #F = 2 eI i 4 AE
AR, R HEPV S8 &l T FGF2 iS00 N AR 28R <287, BLsZTmE, Ay sess
W, HEPV W5 A A BUTE M5 N K 40 6 1 (8] S 40 e e Ak (EndMT) bRl 3 6, 45
iR, WEH ColVal 1 Bt HEPV {Eh —Fh 4t i 8 A PR 5, 38 28 8455 P B2 44 e i vl 288 1
RS H FGF2 A M A . SRS R AT, ColV Byl 3835 23 671 i) A1 4 g B 199 1fn
A, AR — B i AR B RE . FROTATFIT AR AL T R BEM 4> FHLA .

A, FGF2/FGFR {55145 2% SfiEiR gl (LSCO) MkRAMERAX, FEBT
B Z AR IEYT . HRTE — MR EA PR R . SRR ST FGF2 (5515 300 RAR I
JE SRR (R BT . 1 R AR 1 70034 7 LSCC TH A I R AL 1 5 s . B FGFR /N340
3R UL i A, B R b B T AR I PR . FRATT Z BT HRE 1 ColVal IR K 4R R Bt
HEPV il HFF R 25 6 0080 FGF2 i S Mg A . R HARER 2, A BR kR, M
PATEIRYT I HP AR FGF2 BRG] . PG, FRATR T BRE R T 25 B R o 8 ek 1)
s Fah % (MDY BUUA FRET £ AR K UEIL T HEPV 5 8 J6 Ik X} FGF2 /3177,
FACE TR S LS FGF2 25 a0, BiE C = 6 R 7 P4 #i ik, HBS—P1
(45 NEEERR) A HBS—P2 (66 MM . SIEIREITFRES A A XL IRR I AR,
BEEA P LSCC 4ifaidivE . MR HUl 8 & Rk, Rl Q0TS 1. o9 R I T2 I = 4k 1
M55 24175 S B0 A5 B0 IE . e, AT M A LSCC J N RS AR B AY, JIESE 13X B IK
Je R R HBS—P1, AR FERE 0 FE T 5 FGF2 ey, wos it B3R
STy HBOUEE I o 2k . FRATAOBIFTR 1 R B AL T I & R B 58 78 SRR T I R AR KA S
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FGF2 BHWIARYT LSCC MRHARE .

LRz O NERIFERAEFEHAR
TR
o N BRI A R KA 252R e, i, 200433

O UKD AP S AR A 7E 3L W) K s H i, B PR, EoARGEE . BFXE 0 i
BRI KRB IB 1A A . T2 ) 52 i B R0 0% J R oK. Jnfar DA Co i i A8 A 5005 1 &3
P ZRRRAE D, R OCHE A SR O BOR R Y . 7 HAE . T HHLH] . SE 25 24
YT Pt e, 2B AL 5.

AMMEAC TR A A Y E i . AR FLAR AL T i 44 2% 512 NCCD 1 2018 4F IR HE 79
P A AUMAET RS — AN “Z P44 ESE T (Regulated Cell Death, 45 RCD) X —E L2
s HEGAHIEA 12 F RCD, £ RCD 7.0 (i) i A5 AR50 1 A [R5 Pl S AS [) 9 22 o )
FEATRESE AR, AUEATAFAIOETE, A FT B HARR], I 25 B T B (LA K3

AR NI M ARSI B 25 B B 5 . JHAT [ 24 o 2 0 L 2 B e e il AT
Zehn, BIEWA AR A KA . RRAATBALL “ B T8 AL RCD & 3O i 45 A 60 24 B~
B SOF R SRIBTEZS Y™ S BAR, A AR R A RIS SR AN IATBN . O 1l A8 A 2 48 3 R 5 5t
TR VIR s RABIETE HAE L B X K SR 25 W0 s B B3 S, MW s 9, 4%
NAD™ K AH I8 B 7F I8 5 240 M 5 5 AT R T TAE, B LA T IRAI k8. Bk, MUy
NAD" K H R lgsr FAEAIML 2 KA TP AR A HK, #8725 7 NAD Fa SR 5.0 1%
R GBM Z R B VIOCHE ;s Befm, R T — RINHI T8 NAD' {5538 # LT 50 7 1
T2 . AN ER T E R . BHEH 863 HARAR . BERE AR IR, B
T RHE AL T OB %5 4 A0 10 AUTH 5 LRI B iR % 76 European Heart
Journal, Journal of Hepatology. Nature Communications (2 %% ). Advanced Science, Cell
Death &. Differentiation 25| & £1E 3 40 A3k, LRI SCRGETIS SC. d IS KK
ARG eAh . ARKIBGEFAL T FE 5B 18 W, Jfde b E e —5%, Ll A
KB A PHIE S5 5% 1300,

AR, NLRSEIRGE 2 5 A0 T 7RO LA A E P b i VR T Ll LA A i 4 A a5
P 25 T IR UL R A4 A
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ZIRHLE BiE R HY 90K 135 240 2 G e BRI T Fw 25 P B A T HRVAE R RALEI A X

S, BRiE

WL AP BE 25 R M 22 24 B~ S AU BIE TS VA8 B p S22 . M, 310053

a5 A 2 P 2 R A LA 2 5 1S 4 i 2 2L SR A 2 T RE ik Y I PR ZR i, BT
R RERR . BRSSP R Rt A L AT K O 5 (E R I
Je FHE 21— RO E S PR BV B K Az o it — 25 g PR 07 . A 8 9 E JE R 1l
2 ok A Je B AR O o PR B . AP R T B PR TE BT R A . M A
A B R R BRI BEAS A AHIR] . X6 5 P et 28 50 B A A ARAR AN [R] . ELAT I 35 A R 2 o S P
AAZESFA . PRI, RS R I R L 3 5 P 8 SE K R AR T R M i AR B 2 R
AEET L.

ABEFEREINAK N 1A LR 2 B RG22 & R H 22 FL 45 1 o2 B o < s B 11 g
(MMP—2) HUBRIZ K — RIEI R RSB =880, IR AR Rl 3 148 1 N 8 1] 22 JiK
Hil45 T HA AL AR [ THRE AR I 25 REGE. WHERW. Frigid 2 RGN 2 AL 45 HA
o LRI, AT LA, DRSS BR A M A 22 i3 PR A ek 2. RIS, AL oA £ A 1 T
B IKEAT MMP—2 i 3 B 2545 AE . 1/ INBE 20 M i BE A A I BEOR VR 3R L il Heaed B2 s
IR AN B2 S AR 58 2R [ 0 8 U A A, e o I SO A D — P e AR AR LA L R T b 6
S B AR AR AT . PR ARG R Sl AR B A NS AR SR A B, A BRI PR 4
2yJe . AORIBLE RG] IR N JCHORAEAE X — M Rt s 5. SE Ak X R R w4 . P ik 3l ik
K FELEAR S BRI R . IZARIB 25 R GT AT LITESR 25 24 /NI PN AR M 8 SR A 3 1l 9 S P4 40
WD IR AL DR s 2 i A SRR R — 20 R SR I o Wi R kX g K MMP— 2, e I ¢ it
2GR N SN MR T, 2R i T 2P A S A e A A LA R R R X PR g
R, AOTTREHA B ISR Y BRI T i T SRR AR TR, R R R A
e B 2 g e AR 22 S A SR A IO 4R 24

Zi b ARWTFEET X BRI PRS0 5 M R RAE M B A R BT T — R AR AL & R
BSOS . W IRZE PR IR B T —Rh e e ARk BRERIIRYTEE
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RES RNA £ EH CIRP EFBCREFEL R ER R ENLE

HtER, ITAEE. BErH. BrE, T, YRR, M
VA8l R Rt PR 2 e 2 B2 R . PR, 710061

W E: B1ES RNA 4545881 (cold—inducible RNA—binding protein, CIRP) S,
5 L7/ LRl PR N R N o = I =3 v nll | 11 AN 1 I B 71 O S SR e v
SEYNRLLA By G L BBAEZHZ . CIRP Dyfig 28 f 4 i e . CIRP — A7 7% T4
MLy, AT ST 2R mRNA 254G, Emmdnngig s . M B, MErR L3, Wik
i CIRP 36 0] AR /i B 40 ok, iE AIMBAE A b i b i CIRP AR S — o i i 475 40 S AR X
ST RIERRIEN, E208MREEN R T E HEM O, SIONFEEL (atherosclerosis,
AS) VER—FIEPE RIS, A A X 37T LUk AS b b iy SIE e . HEH %
L BEALREE 6 (Sirtuins 6, SIRT6) A LU 45T S i, R IRATHRFEAE AS id #rh, CIRP J2& 1%
KA AL K H RS T BE A L 4% SIRT6 & 4E/ER 2

W S 4R TEIRRHESE b, WOER e R A 2 R OeE O S8 R R AE B il sk O
R Ik R R, R ELISA &I o CIRP /K, & B B 13 CIRP K
Fim TR, HBEE RS KA R BN, SO0 3 75 h CIRP KB Wi fin s 48
JE LA IR IR SR ApoE™ /INEL 12 JAIAG 2 s R RERE AL S a7, & Bl ok R A A /) B o ¥
it CIRP 7K -5 B i A A OG s #2356 i FHE 2 CIRP 34 N B2 40 e, Western blot, RT—
PCR ;i SIRT6 & 1 & mRNA #£ik, &I SIRT6 1 &% mRNA Rk T,

WA g CIRP K5 3l Wik B A AL RE BE 2 IE MR AR OG0T B3l o 9 #7 SIRT6 &
FEAR Sk RERE AL AR H

L 25 B 18 T i 45 HDAC3 X iR M &R & 453 45 B O AL 48 B AR 4P 4

EER, k2R, . T4
VU238 30 KA B T LRl S 24 b, P42, 710061

75 (Kaempferol, KAE) —FfEfE T IliZs . WA, ALt S ZFaY ik 549, B
APk . VUE. PUBRSZHEWEN. HETEI KAE SHO UG G0 7E T, 1O WL G 0 & A HL
il 548N BB IR G, AR 14 kKA 3 (Histone deacetylases 3, HDAC3) 750 L4555
H B A, SCRRRGE A H HDACS RERS IS O LA 5. (H)E, KAE GEA 4Gk
MR O LA, DA % 2 755 s 1 ) HDAC3 M TS S50 UL B B 1 FH M AT 2 . R

37



HE @R 2024 £EN+—BHE=H

ATIEFE T KAE J& 7538 13 S A R 30 O IS 5 e A B VR T B R S pL ]

25T Sprague— Dawley K R BEE K. b, & A& KAE, HE TFTHESFHE LIEER
(Isoprenaline, 1SO) #:S7 A FC LB T IGFRL, Z5 50K, KAE A LIgiR2 1SO % S A A0
VARG b R AR EE Wl R PR MR . RO LR S5 K, Ak, KAE 36 a] DLz if i ol
JULEE LDH, AST, CK—MB Ml ¢TnT AR, Al K B A 02l B Kot Lk 3 KAE 4 #120
AERS B o3 R BLOEDRE . DL 45 SRR KAE %) 1SO 55k A O U iR /e . ik
— RGN K R ZE 0 2 D LS MDA Fil SOD 7K, 3 5 HL - i U L8R K R ZE D 4R IR 1Y
ML . S5REW, KAE R 1SO %3 A9 K FLO UL A9 MDA /K3, FE3n SOD (#{
PE, [FIBT B LRARZE R, Db ZoRiRIE iR 5 IRk, #2278 KAE BEIK 1SO 755 09 K ELO
WAL E AR OR824, AR E KAE 43 H9c2 OHLAIML, 2R )5 45T CoCl2 5541
M SRR, 455 BoR, KAE e8> CoCl2 J3C ILAR i LDH B, FEA% 40 s MDA
KA ROS i, #5 SOD % Jy, X Segs FEUES: KAE R R AR K RO LA A b 4804k B 30K
HE— LA 5 K . KAE W 2 B AR ISO i 5 19 K B0 LA 2 K CoCl2 4 33 iy .0 UL 248 B rh
HDAC3 ) mRNA FIEHEE. #EMA HDACS #5157 RGFP966, % I RGFP966 fE
fig i KAE XEC 40 LDH, MDA F1 ROS 7K S B4 i 45 F LA K %t SOD 3 2 1 F+ 55 D g
i, FRBFFE R KAE @t il HDACS FEAR.CNILAH ISR REBOK T, 342 K RO L .

Ubiquilin 2 impairs synaptic vesicle trafficking in cortical synaptosomes

of rats following chronic cerebral hypoperfusion

Cui—Cui Yang', Chao—ying Hu’
Beijing Tiantan Hospital, Capital Medical University, Beijing, 100070, China;
Beijing Ditan Hospital of Capital Medical University, Beijing, 100015, China

Synaptic protein networks are involved in learning and memory function in vascular dementia
(VaD) . Failure of synaptic function is the primary mechanism underlying neurodegenerative
diseases. However, whether and how synaptic proteins are altered at the synaptosomal level in
VaD remain unclear. In the present study, we established the VaD model of rats by bilateral
common carotid artery occlusion (2V0Q) . Cognitive impairment was evaluated using the novel
object recognition (NOR) task. Neuron — specific nuclear — binding protein ( NeuN)
immunohistochemistry is used to measure neuronal survival. Synaptosomes, a subcellular

fraction of isolated synaptic terminals, were isolated from the rat brain and subjected to label —

38



HE @M 2024 £EN+—BHE=H

free liquid chromatography —mass spectrometry/mass spectrometry (HPLC—MS/MS) analysis
to identify synaptic proteomics. Expression of the synaptic vesicles 2 (SV2) and Ubiquilin 2 in
the synaptosomes were measured using western blotting. The data showed NOR memory was
impaired and NeulN — positive cells in the brain of 2VO rats decreased. Synaptic protein
differences were analyzed using label —free quantitative proteomics. In the synaptosome proteome
of 2VO rats as compared to sham rats, 493 proteins showed differential expression, while 111
proteins showed downregulation. KEGG pathway analysis of the synaptosomal proteome revealed
important signaling pathway associated with synaptic vesicle (SV) cycle. Hub genes are involved
in the SV trafficking. Ubiquilin 2 is the main nodes of protein network related to SV trafficking.
According to the results of the western blotting, 2VO rats’ synaptosomes expressed more
ubiquilin 2 and less of SV2A. In conclusion, the disruption of SV cycle is a significant and early
event in the VaD. Ubiquilin 2 may be a key protein in synaptopathy, which is characterized by
aberrant of SV trafficking and SV — associated proteins. Profiling specific molecular
characteristics of synaptosomes in VaD — like models is critical for developing mechanism —
directed therapies.

Keywords: Synaptic proteome; Vascular dementia; Synaptic vascular; Ubiquilin 2

H,S i&iF VEGFR, ] Tyr797 # Ser799 (i E NS X Rk mBiE TG
mEFHFERE=ERHEZERPIER

;i:)[( ’ Izij:ﬁ ’ jCQLH19 ,Z/iﬁtu
lﬁﬁgﬂﬁ%%@%ﬁﬁ§,%%,%mw;
LROPBELRFFH.G, BAE, 230038

H . FRATATIATE I H, S n 28R BUR L F#EE (/R B0 JE M Bz, s
S R B He S Al K B VEGFR. A9 Tyr797 Fl Ser799 i s5 M8 AR L, IF HiX ~Mibiz s
T H.S 7% 580 K BUIK I A P9 B AN 5 . SRS AR AL i A . ARBFSSAE B AR s, R T
VEGFR, ) Tyr797 1 Ser799 i ki {& HzSﬁ R B SR M PR (T/RD B3 J 1 il 28 A S
FEA R R AR AR R . D ke ST A O T S R, K R B VEGFR, B A A
(ﬂ@—vnmmm)&ﬁ%ﬁﬁﬁ<ﬂ@—vnm&WWﬂﬂ@—vnm&m%>ﬁﬁ%ﬁﬁﬁ
WLy G g 28 K BRUG v Th 4l 2, 2 ﬂmwﬁ%ﬁ%ﬂ%ﬁﬁvaﬁﬂ R UG s T 4
NaHS (4.8 mg/kg/d) SRR AEBIER K, MLk 7d, KRG EITHMR 8. B350 5%
Morris KK E 5280 . LDH A NSE /KF-. HE 4@ fil TUNEL 3554600, I35 5 A A K R
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i et 28 TG RTTG I0L A 25, A5 2 1 T R A2 0 D' AR I K B il 787587 A 1% 00 & Western blot 1
K B T 2H 40 Flag— VEGFR, . 4 VEGFR, #il p— Akt B [0FRk. 455, E&HRAR
A 2, oy i K I 2 4 Flag — VEGEFR,™ | Flag — VEGFR,™™ #l Flag —
VEGFR, " &3k, vKP) g 3] GFP 26 A, F W4 R Y R BRUG 5 i) R0 358
BVKEEFLIG K R M0 2 03 T R, PR A B AR . 7E Flag— VEGFR,™ % YL KU,
NaHS & 240 il K BUIK T/R 453473 I o i 0 . JERDE 3 2h Dy fig A2 211242 1 R B B il i LDH Al
NSE iy7t . (EX# G Flag— VEGFR, ™™ 8 Flag— VEGFR, > X IC ] iy Ml 4EH]; HE
Yett, . TUNEL 35 F137 5 i B 0 285 58 43 0 g /s I T/ R 38 5 0K U 25 4 21 % A6 B2 ok
A5 LM T e i 5 T R G I 4 45 F RO IR, NaHS 7] 3 005 i /R S B8 4t Flag —
VEGFR, ™" K Flix 26754, (HXFH Y Flag— VEGFR, " 5 Flag— VEGFR, > K 5| Tt B 2. 11
BB s S AL AN 56 645 3 s NaHS A B Y Flag— VEGFR, " K BUIK 4141
ORI A 2% B, X g Flag— VEGFR, Y a8 Flag — VEGFR, > K FURi {3 i 45 %% 5 oK UL B
WAYEZM s Western blot 25 Wi I/R A ECK UG S22 & VEGFR, . Flag—VEGFR, } p
— Akt AR IL D FBER, NaHS B Z M4 Y Flag— VEGER,™ KR i =Fh 8 F1 R IAFEAK
XY Flag— VEGFR, Y" 5 Flag— VEGFR, ™" K il . VEGFR, fll Flag— VEGFR, % (4 % ik
IR A MR AE . (AR p— Akt 85 A RIX IR, 458 H. S il il VEGFR, iy
Tyr797 F1 Ser799 {7 x5 F KB 1/R J& M8 5 Az S =B i s 28 Ve H

ASEF Rbl BT HPEIA Z AR E T EE/NRBNBKR RN

KR, BRNTT. AR, T4ER
P22 S350 Ko PR e i R PR Be . P22, 710061

AZ B4 Rbl (Ginsenoside Rbl, GRbD) J&AZ, =L, WWHESHENYN ELMS, SCHk
i GRb1 Wil id Z ik K EST sk kEaE k. (Atherosclerosis, AS) BURIPYER . IGIRBIZR
WAESEAS A SH KGRI AT 28 M AS B0 Z 148 RER, T AR /KSF . 4 A5
T e —FERE A S i AN R P M SE TIE X, AR AR I B R P /IMATE i, 23 Caspase—1
O . I ALRY Caspase— 1 ¥]#] GSDMD, 153 N—GSDMD 5 4 i & th B P B RS 25 & T S B Ak ik
SRR ZE L, AR . AR T, R EHE f R M A BT IL—18, IL—18 43 L & LDH
PRI, N AR AS RAEMIRZNIA T, AR TR AS #E0AHC, (HJE GRbl 24
T I R Y R MR TR/ N R AS BAE R R MANIERE . R, SIS ) S PR R R S BRI I
PR 45T GRbB1 T AS VB B S HL]
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Pt ApoE™ " /NEL 4 W IR MR (4 R BE, R R A A RO IR IR, e R
GRb1, A0 /N B E 7K SF- B 32 2l B R 28 5 b AR FH G ie 5 A I+ 0 D B 40 it £
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A5 b . E—2 qPCR K GRb1 X4 NLRP3, Caspase—1, GSDMD, IL—18. IL—
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BFFE. 1 GRb1 AEEAE R X ST A R N A KiK. #J5 Western blotting # Il GRb1 X}
NLRP3. N—GSDMD % (1 #3550, &I GRb1 &% ox— LDL i S 1Y S T A G 55 1
ik, Bl GRb1 BEBEFEAR ox— LDL 55 HUVECs BT A4, MHI N aififirs.
I, GRb1#EAHH ApoE ™ /NRN AR T, HELE AS LA LJE.
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REXS T W A A 2 RAP P S D DG i . B T 20 O 22 0 A Wk i 422 25 W il = IR ) e, G
PRGN BRI AT A AT A 4 B0 DR, A BRI R 1 W A 814 24 0K A R D e i A 45
iR SR AT S . ARTFELL I SE R S LC3 BZOL AR RAL B A W B s . AT
FEE ALK B E p62 RDOEARARAE Ve FENE [ Wi 00 0SB BE . Ui 08 vl DAURE S M e 5 1
WERY KRR . KB B (PMN) 0] DUAEAN 20 F i B A 56l Lk — 0% & p62 AR
fift . ERMWGH S e ZERE R, PMIN R 25 4/ NIRRT SE R BRI st /N 24T 0 T RE . R BT
SRR AR AR AT BOVE T o FRRE N — 25 M e e /DN o A PO 5k G RO B B TR/ B S5 ot —
AR . TUNEL et 3ORENRAFHAR KB PMN R A T/ B4 i i
AN AN K R A R . dE—2, FIAH Elisa, SRR R, ARWF58 & B PMN 0 LA
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Improving Embolization and Reconstruction Outcomes in Aortic Aneurysm Repair
through Transplantation of Vascular Wall—like Tissue Derived

from Human Induced Pluripotent Stem Cells

Zhi—Yong Li* * ", Jie—Fu Fan™", Yang—Kai Wang®",
Hao Zhang®, Xiao—Nan Wang®, Biao Wu", Lei Zhang™ *
* Department of pharmacology, Navy Medical University ( Second Military Medical
University), Shanghai, 200433, China;
> Department of Vascular Surgery, Changhai Hospital, Navy Medical University (Second
Military Medical University), Shanghai, 200433, China;
¢ Naval Medical Center of PLLA, 880 Xiangyin Road, Shanghai, 200433, China.

Objective; Endovascular aneurysm repair (EVAR) is a minimally invasive treatment for
abdominal aortic aneurysms; however, endoleaks significantly reduce its effectiveness. To
address this issue, we have proposed a novel approach which involves transplanting vascular wall—like
tissue derived from human induced pluripotent stem cells (IPSCs) aggregates embedded in
Matrigel into the aneurysm sac. We then evaluated the impact of this approach on sac
embolization and tissue regeneration within the sac.

Methods: Human IPSCs were cultured to form embryoid bodies and differentiated into
smooth muscle cells (SMCs) . These cell aggregates were then seeded into Matrigel to create the
vascular wall—like tissue. Subsequently, the vascular wall—like tissue was transplanted into a
rat aneurysm model with endoleak. Histological analysis, including Hematoxylin and Eosin
staining, Masson’s trichrome staining, and immunofluorescence, was conducted to assess the

effects of embolization and tissue regeneration, as well as the characteristics of the aneurysm

42



HE @M 2024 £EN+—BHE=H

tissue.

Results: The vascular wall—like tissue and a novel rat aneurysm model with endoleak were
successfully established. The transplantation of vascular wall — like tissue led to complete
embolization of the aneurysm sac within four weeks. Over time, the proportion of solid filling
area and nucleated cells increased, while the acellular structure proportionately decreased. The
regenerative tissue mainly comprised SMCs, with contributions from both transplanted and host
cells.

Conclusion: The transplantation of vascular wall—like tissue into the aneurysm sac elicited
favorable embolization effects and facilitated tissue regeneration and reconstruction of the
aneurysm sac. This approach holds potential for long—term embolization of the aneurysm sac in
EVAR.

Keywords: Aortic aneurysm; Endovascular aneurysm repair; Endoleak; Tissue

transplantation; Induced pluripotent stem cell
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2ot (Pyramidal neurons, PNs) A924e5PE#m A . H U PNs af LI ok CR FHP: MCs #E—

43



HE @R 2024 £EN+—BHE=H

PG TR ML (Granule cells, GCs); 4. Yaigf&a=4] [iF CA3 X PNs 54 CR FH M
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0.05), BFLIAIRLELN, SxRAMLL, BAIL/NRITRK AL (P<<0.01); SHIAIZAH
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Histamine H1 receptors in dentate gyrus— projecting cholinergic neurons

of the medial septum suppresscontextual fear retrieval

Li CHENG, Zhong CHEN"
Key Laboratory of Neuropharmacology and Translational Medicine of Zhejiang Province,
College of Pharmaceutical Sciences &. The First Affiliated Hospital, Zhejiang Chinese Medical
University, Hangzhou, Zhejiang 310053, P.R. China.

Objective; Fear memory is essential for survival and adaptation, yet excessive fear
memories can lead to emotional disabilities and mental disorders, such as anxiety disorders and
post — traumatic stress disorder (PTSD) . Despite previous researches have indicated that
histamine H1 receptor (HIR) exerts critical and intricate effects on fear memory, the role of
HIR is still not clarified. This project plans to explore the role of H1R in cholinergic neurons in
contextual fear retrieval and the neural circuit related mechanism.

Methods: The Cre—LoxP system was used to generate mice with a targeted deletion of HIR
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in cholinergic neurons and the level of fear memory were evaluated. The role of HIR in
cholinergic neurons in contextual fear retrieval and its neural loop mechanism were studied by
viral HIR — knockdown or overexpression, fiber photometry, optogenetics, chemogenetics,
electrophysiology and other technologies.

Results;: We found that deletion of HIR gene in cholinergic neurons in mice (ChAT—Cre;
Hrhlfl/fl) selectively enhances contextual fear memory but not cued fear memory. HIR in
medial septum (MS) but not in other cholinergic brain regions is critical for contextual fear
memory. Importantly, contextual fear memory induces differential activation of the dentate
gyrus (DG) neurons in ChAT — Cre; Hrhlfl/fl mice, and the activated DG neurons receive
projections from the MS cholinergic neurons. Using fiber photometry and chemogenetics, we
found that H1R in cholinergic neurons mediates the contextual fear retrieval rather than
consolidation by decreasing acetylcholine release pattern in DG. Furthermore, selective
knockdown of HIR in the MS is sufficient to enhance contextual fear memory by manipulating
the retrieval —induced neurons in DG.

Conclusion: Our results suggest that HIR in MS cholinergic neurons is critical for
contextual fear retrieval, and could be a potential therapeutic target for individuals with fear—

related disorders.

The Hetrogenerous Role of Adult Neurogenesis in Epilepsy

Zhongxia LI"?, Liying CHEN®, Fan FEI'*, Zhong CHEN'?, Yi WANG!?"?
! Key Laboratory of Neuropharmacology and Translational Medicine of Zhejiang Province,
School of Pharmaceutical Sciences, Zhejiang Chinese Medical University, Hangzhou, China;
? Zhejiang Rehabilitation Medical Center Department, The Third Affiliated Hospital,
Zhejiang Chinese Medical University, Hangzhou, China;
3 Institute of Pharmacology &. Toxicology, College of Pharmaceutical Sciences, School of

Medicine, Zhejiang University, Hangzhou, China.

Abstract; Epileptogenesis refers to the process in which a normal brain becomes epileptic,
and is characterized by hypersynchronous spontaneous recurrent seizures involving a complex
epileptogenic network. Current pharmacological treatment of epilepsy is generally symptomatic in

controlling seizures but is not disease — modifying in epileptogenesis. Cumulative evidence
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suggests that adult neurogenesis accompanied with altered adult — born dentate granule cells
(abDGCs) 1is crucially involved in epileptogenesis. However, the causal role of abDGCs in
recurrent seizures of epilepsy is not fully understood. Here, taking advantage of optogenetic and
chemogenetic tools to selectively manipulate abDGCs in a reversible manner, combined with Ca*"
fiber photometry, trans—synaptic viral tracing, in vivo/vitro electrophysiology approaches, we
demonstrate the hetrogenerous role of abDGCs born at different period of epileptogenic insult in
later recurrent seizures in mouse epilepsy models. We find that abDGCs born at a critical period
of epileptogenic insult maintain seizure duration via local aberrant excitatory circuits, and
inactivation of these aberrant circuits can long — termly alleviate severity of seizures. While,
enriched environment reduces seizure susceptibility via entorhinal cortex circuit augmented
abDGCs. These findlings provide a deeper and more comprehensive understanding of the potential

pathological changes of abDGCs circuit and may be helpful for the precise treatment in epilepsy.

Potassiumchannel dysfunction in the anterior cingulate cortex underlies social deficits

in the offspring of pregnant mice exposed to ammonium gluconate

Zhengmao Li', Ying—Mei Lu', Feng Han?
'"Key Laboratory of Modern Toxicology of Ministry of Education; Department of
Physiology, School of Basic Medical Sciences; Nanjing Medical University, Nanjing, China;
“Medical Basic Research Innovation Center for Cardiovascular and Cerebrovascular Diseases,
Ministry of Education, China; Key Laboratory of Cardiovascular & Cerebrovascular Medicine;

School of Pharmacy, Nanjing Medical University, Nanjing, China

Autism spectrum disorder (ASD) is a lifelong neurodevelopmental disorder characterized
bydeficits in social communications and presences of restricted, repetitive behaviors. Prenatal
exposure to glufosiante ammonium (GLA), a widely used herbicide, induces autism — like
phenotypes in mice. However, the underlying neural mechanisms remain largely unknown.
Here, we demonstrated that the anterior cingulate cortex (ACC) is vulnerable to ASD induced
by prenatal GILLA exposure. Prenatal GILA exposure inhibited action potential firing in ACC
pyramidal neurons, which was closely related with social deficits in mouse offspring.
Bioinformatics co—analysis of snRNA —seq data indicated that autism risk genes co— expressed

with potassium channel genes in the ACC following prenatal GLLA exposure in ASD patients. Our
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electrophysiological recording validated that dysfunction of calcium — gated potassium channels
decreased action potentials, repressed ACC activity and eventually led to social deficits in mouse
offspring. Consistently, the potassium channel dysfunction in ACC pyramidal neurons was a
common feature of ASD patients. Taken together, our findings provide a causal link between
ACC dysfunction and social deficits in the offspring of pregnant mice exposed to GLA, and claim
that the potassium channel of pyramidal neurons in the ACC might be targeted for developing

interventional strategies to ameliorate social deficits in humans.

Pharmacologic inhibition GLT—1 degradation by Ceftriaxone

as an effective therapy for epilepsy

Xiu—xiu Liu', Ying—mei Lu**, Feng Han'*
! Key Laboratory of Cardiovascular &. Cerebrovascular Medicine, School of Pharmacy,
Nanjing Medical University, 211166 Nanjing, China;
? Department of Physiology, School of Basic Medical Sciences, Nanjing Medical University,
211166 Nanjing, China.

Epilepsy is one of the most common chronic neurological diseases, which is believed to be
caused by an imbalance of synaptic excitation and inhibition. Glutamate is the principal excitatory
neurotransmitter in the central nervous system. The glutamate transport GLT —1 (EAATZ2;
slcla2) is predominantly expressed in astrocytes and responsible for maintaining low extracellular
glutamate concentrations. Glutamate — transporter impairment in astrocytes directly contributes
to the epileptogenesis. Here we report that selective knockout of endothelial Cdk5 increased the
excitability of hippocampal neurons, trigged spontaneous hippocampal epileptic discharges in
Cdh5—Cre; Cdk5”’ mice. The effect was associated with a decrease in GL.T — 1 function in
astrocytes that impairs glutamate homeostatic functions, which can contribute to neuronal
hyperexcitability and seizure generation. Ceftriaxone (CEF) restored astrocytic GLT—1 function
and inhibited seizures in endothelial Cdk5—deficient mice. In this study, we explored the role of
GLT—1 in epilepsy and demonstrated that pharmacologic activation GLT—1 by Ceftriaxone is a
promising therapeutic strategy for epilepsy and related neurodegenerative disorders. These
results reveal a previously unknown link between vascular dysfunction and epilepsy and suggest

that endothelial Cdk5 regulates astrocyte GLT—1 and early treatment with ceftriaxone showed
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antiepileptic effects.

Method: We generated three sets of conditional endothelial — specific Cdk5 knockout mice
(Cdh5— Cre; Cdk5"' mice, Cdh5— CreERT2; Cdk5"' mice, BR1— iCre — Cdk5"' mice) to
investigate whether Ceftriaxone can restore astrocytic GLT —1 function in endothelial Cdk5 —
deficient mice. The behavioral phenotypes were detected by 24 —hour video surveillance and EEG
recordings. The concentration of excitatory neurotransmitter was detected by in wivo
microdialysis experiments. The role of endothelial Cdk5 on the GL'T—1 function of hippocampal
astrocytes was assessed by patch clamp recording. The signaling mechanisms between endothelial
Cdk5 and progressive astrogliosis were determined using immunohistochemistry combined with
RNAseq, western blot and High— throughput mRNA sequencing.

Result; We showed that Cdh5— Cre; Cdk5’/ mice showed an age— dependent increase in
the prevalence and frequency of seizures using 24 —hour video surveillance (8 weeks: 8.3%; 24
weeks: 80%) . In contrast, only 1/14 (7%) of Cdh5—Cre; Cdk5'" mice and 0/17 Cdk5'"
mice showed seizures. Additionally, when treated with the convulsant agent pentylenetetrazole
(PTZ), Cdh5—Cre; Cdk5'/ mice showed increased seizure duration and decreased seizure onset
compared to Cdk5"/ mice at 4 weeks. Using microdialysis in freely moving mice, we found a
significant increase in extracellular glutamate in the hippocampus in Cdh5— Cre; Cdk5"f mice.
Since astrocytes can take up glutamate and play an important role in glutamate homeostasis, we
demonstrated that deletion of endothelial Cdk5 induces progressive astrogliosis. Furthermore,
whole— cell recordings from hippocampal CA1 astrocytes showed that astrogliosis triggered by
endothelial Cdk5 deficiency weakened astrocytic GLT1 — mediated current. Next, using
pharmacological tools, We demonstrated that treatment with CEF increased GLLT1 expression in
the hippocampus 2. 6 —fold in Cdh5— Cre; Cdk5'/ mice and 2. 3—fold in control mice. Also,
CEF delayed the onset and shortened the duration of PTZ—induced convulsions in 4 —wk—old
Cdh5—Cre; Cdk5"/ mice.

Conclusion; In this study, our findings reveal a previously unknown function of the CEF in
epilepsy. Endothelial Cdk5 deficiency induces spontaneous epilepsy in an age — dependent
manner. The effect is associated with an increase in excitability of hippocampal pyramidal
neurons and a decrease in GLT—1—mediated glutamate uptake. We assumed that the inhibition
of GLT—1 degradation might be more effective for the treatment of excitotoxicity. Ceftriaxone is
the first drug to induce GL'T—1 expression via transcriptional activation. Importantly, we found
that Cdk5—deficience induced epilepsy can be reversed by pharmacological restoration of GLT—1

function (ceftriaxone) .
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AKT., HAFEEKF, RH ELISA SEKIGZA S o —syn (&, SR RT—qPCR H A K I i
HLUEFTIX PIBKmRNA, AKTmRNA 135K, 4558 50 AL, BIAZ /N By EAT
IHE B F K (P<<0.01), B BERME (P<<0.0D), ZFUK., AR, 2RI, AEIR
PRI B A (P<0.01), ZATN. A RR, ZJEING A7 5 0 2600 3 B 8 (P<<
0.01), TH PAYELRMI%EC S 8 K B EREAL (P<<0.01), Beclin—1, LC3B, Bel—2 & /K
Bt (P<<0.05), PI3K, p—AKT, P62, Bax, a—syn & [AF£EATEFE (P<0.05), g4
a—syn SEFFE (P<<0.01), PI3KmRNA., AKTmRNA By#E LK EFE (P<0.01), S
A EH, BT /N B TEFEB ] B A (P<<0.01), BT (P<<0.05), ZFIK. 45
B, 225K, 4305 AR 88 i (P<<0.05), ZERTIN. A RTR. 2205 N, 435 Y A5 451
B4 (P<<0.01), TH FHYEZEMI%C S & KF A (P<<0.01), Beclin—1, LC3B, Bel—2
BAAKEFE (P<<0.05), PI3K, p— AKT, P62, Bax, o« — syn & [ £ LK FERKEML (P<
0.05), MRZHZ o—syn FE (K, PIBKmRNA, AKTmRNA )ik AKCEFK (P<<0.01), 45
W HUEF AT RGE N A AN/ D BUB Zh DI RERERY . 485 DA RERH &0 HIRKF, I a—syn R
&, Wz IoE T, A9 DA fgpigeon, HAEHIPLHI T ae 5406l PISK/AKT 8@ 8 ¢,

AR HLER DA AR ZEMEREM Lo AN PIBK/AKT @H; M1
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Endothelial TFEB signaling—mediated autophagic disturbance

initiates microglial activation and cognitive dysfunction

Yaping Lu?, Ying—Mei Lu'*, Feng Han®"*
! Department of Physiology, School of Basic Medical Sciences, Nanjing Medical University,
Nanjing 211166, China;
? Key Laboratory of Cardiovascular & Cerebrovascular Medicine, Drug Target and Drug

Discovery Center, School of Pharmacy, Nanjing Medical University, Nanjing 211166, China.

Aim: Cognitive impairment caused by systemic chemotherapy is a critical question that
perplexes the effective implementation of clinical treatment, but related molecular events are
poorly understood.

Methods: Mice were treated with bortezomib (1 mg/kg) intraperitoneally twice a week for 4
weeks to induce cognitive dysfunction. Immunohistochemistry and confocal microscopy imaging
were used to evaluated microglial activation and visualized the synaptic engulfment into activated
microglia. Human brain microvascular endothelial cells (HBMECs) were treated with or without
bortezomib (20 nM) for 24 h, RNA sequencing (RNA —seq) and GO— enriched analysis was
performed to find differential gene set. mRFP — GFP — LLC3 adenovirus were transfected in
HBMECs to quantify the change of autophagy flux after exposure with bortezomib in the
presence or absence of bafilomycin Al (BafAl, 100nM, 2 h) . Interleukin— 23 subunit alpha
(IL23A) expression and secretion was measured by qRT —PCR and ELISA in HBMECs and
patient serum before and after bortezomib treatment. JASPAR database screening and luciferase
reporter assays were used to verify the transcription regulatory factor of 11.23A. Small hairpin
RNA (shRNA) targeting 1123a (AAV —BR1) was delivered to knockdown II23a specifically in
brain vascular endothelial cells (ECs) . Furtherly, novel object recognition test (NORT) and
object location test (OLT) was performed to evaluate the restore of cognitive function after 1/23a
abolishment. Moreover, other methods such as elimination of microglia in brain, BBB
permeability measurements, western blot, immunocytochemistry, in situ hybridization, and
CRISPR—Cas9 also were used to explore the mechanism.

Results: Cognitive associated behavior test and immunohistochemistry verified bortezomib
exposure leads to microglial activation, synapse deficiency and cognitive impairment.
Simultaneously, this occurs along with decreased nuclear translocation of transcription factor EB
(TFEB) which is linked to autophagy disorder and inflammatory stress in brain vascular ECs.

RNA—seq and GO analysis suggested ILL23A as the crosstalk to connect brain vascular ECs and
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microglia. JASPAR database screening and luciferase reporter assays confirmed signal
transducers and activators of transcription—3 (STAT3) as transcription factor to upregulate the
expression of IL23A. And we found that brain endothelial —specific ablation of II23a ameliorated
both microglia activation and cognitive dysfunction.

Conclusion; Endothelial TFEB — STAT3 — IL23A axis in the brain represents a critical
cellular event for initiating bortezomib — mediated aberrant microglial activation and synapse
engulfment. Our results suggest genetically silents II23a in brain ECs may provide a novel
therapeutic approach to prevent symptoms of cognitive dysfunction during clinical use of

bortezomib.

HERAEREIMRIEFRBE R EAMERRRFARPHEENE
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VMR TR, Kb, 4102085
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1) AMPA ZAK A GluA3 IR 7227326, GluA3 (g iS5 K GRIAS fi T X— Qe fafk, 7E 43 ]
GluA3 RAZFGNH . BA VB 8 — 5 GluA3 TIREIRTGIE (GoF) Bk R7AE: K&k
FEBEETIRE S E (Lol) JA8. BRI TR R LI LA DR psh. [H
. FATZBME—RIE IR AMPA SZREIMEI ], perampanel (LB IAZD XF GoF A A BA R
GFRRI T RCR . BERS TR A DURRRCR . L 2 1Y & 7 450 LGRS R AF AR 8GR . AR
XF T LoF B IREAER RN, Joy7 R H al e s 1 . LA L& RGBS a4 nl g JH T
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Effects of osthole on learning and memory mediated

by basal forebrain oxytocin signaling pathway in female rats

Shuang—Shuang Song”, Yan—Man Liu, Fu—Wang Liu, Jia—Rui Du, Xue—Qin Hou*
College of Pharmacy, Shandong First Medical University & Shandong Academy of Medical
Sciences, Tai’an, Shandong 271016, P.R. China

Background: Cholinergic injury as the key mechanism of senile dementia has been widely
accepted by researchers, and the sharp decrease of estrogen levels also plays a key role in
postmenopausal women with Alzheimers disease (AD) . Recent studies have found that estrogen
and cholinergic pathways do not operate simply, and there is oxytocin between them, making
them closely related to each other. On the one hand, Estrogen receptor —f (ER —f) co—
regulates oxytocin (OT) synthesis of nerve cells in the paraventricular nucleus (PVN) . On the
other hand, there are a large number of oxytocin receptors in the nucleus basalis of Meynert
(NBM), the basal forebrain dominated by cholinergic neurons. Moreover, oxytocin fibers are
also introduced into the hippocampus and cortex, which are cholinergic projection targets
associated with learning and memory. It is concluded that oxytocin may be involved in regulating
the activity of basal forebrain cholinergic neurons, thereby improving the cognitive function of

AD. In this study, the estrogen—like effect of osthole (OST) was used to explore how oxytocin
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mediated cholinergic neurons to improve cognition, in order to provide important evidence for
new targets and new ideas for the treatment of Alzheimer's disease.

Methods: Sprague Dawley rats underwent brain stereo location surgery to construct an AD
model of oxytocin receptor silencing. Next, AAV9 — Oxtr— RNAIi was injected into the rats’
brains, and after 7 days, OST was administered orally at 12.5 or 25 mg/kg daily for 30
days. Animals in the sham group were not injected with the virus and were injected with normal
saline. The negative control group was injected with the shell virus. Cognitive function was
performed by passive avoidance task, new object recognition test, Morris water maze test,
and Y maze test. The expressions of OTR and ChAT in the brain were detected by
immunofluorescence. ERas ERB, OTR, ChAT, AChE, Bax, and Bcl2 were detected by
Western blot. GSK — 33, E2, OT, ERa, Erf, Ach, AChE, and ChAT were detected by
enzyme—related immunosorbent assay (ELISA) . Finally, the primary cultured basal forebrain
cholinergic neurons were blocked with oxytocin receptor antagonists to investigate the effect of
oxytocin on the activity of cholinergic neurons and the effect of osthole.

Results; AAV9 — Oxtr — RNAIi can cause cognitive function, learning, and memory
impairment in SD rats, reducing OTR expression in the NBM region. Oral OST can reverse
AAV9 — Oxtr — RNAi — induced cognitive dysfunction and memory impairment, increase
hippocampal OTR and ChAT expression, decrease AChE activity, and improve the imbalance of
the cholinergic system in the brain. It can also increase the expressions of E2, ER—q and ER—
B in the brain, regulate the expressions of Bel —2, Bax and GSK — 3B and other apoptosis —
related proteins, and alleviate neuronal apoptosis. In addition, improving the level of OST can
reduce the damage caused by oxidative stress. The results of cell experiments showed that OST
had an estrogen — like promoting effect on the basal forebrain cholinergic neurons, possibly
through the oxytocin pathway to play a protective role in cholinergic neurons.

Conclusion; OST may regulate the activity of cholinergic neurons mediated by oxytocin
signaling pathway against AD. The estrogen—like effect of OST will provide a theoretical basis
for drug development of AD induced by estrogen drop in postmenopausal women.

Keywords: Alzheimer’s disease; Oxytocin receptor; AAV9 — Oxtr — RNAi, Cholinergic

system; Estrogen system; Osthole



thE B 2021 FEN+—BHE=H
B & W MR RAE IR T I & ARSI RSN 32

INTFy . Bk, BREFE. XEE. £
HHSERI R A E R EERE AL AU AR EIPATFE L, dEaT, 100053

F: TSR (PD) J2—Fri 2B s . DURBTECE AR 2 D M Bl 28 oo A T PRk |
BURMAZ K BEAR Dy 2R A, I RARAE R RO bR B, NI, iE3hiB 2%,
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MR BT AR A G AR B 2 OR3P AR AL . T3k ABTSERM 6 — OHDA & s i 75 &
R MA & AR AR R MPP 375 S A2 R MO bR SH—SYSY AR R, il 6P ™ 3 73 Hr
Kl R Bz B D RE . SR BE AR 5 12 A6 I O Bl A0 0 PR 5 v i 28 R 2 AL T (tyrosine hydroxylase,
TH) FIXHMVNE ARG SO0, MTT SRR A0 5 P, S B A I A P AP NE — «B
ATl TNF—a, IL—1BERIEN THIRIE. 4528 IR RE R % %% 6 —OHDA ¥ &
4 FRIR AT A B 32 Sh T et s/ SR Tha— 1 PHAME/NI 4 Mgk it X525 TH BH M f
Lot HA Y ER . AR 8 WP MPP i 509 SH—SYSY 4iffaifitk TR, JFH., 786
—OHDA %S K PD #EUfT MPP %S SH—SY5Y 4t ik b, Je AR HF X AE M H NF
—«kBAE SRR ERIB L TNF—o, IL— 18 SFRAEH FRIE. 4510 TR XA 4 A
PRI HA WA R . T REALH] S5 30 NF — B {55 53 JAH C B0 o 28 R0 VA 6, AHT
FERPLAAGTT PD BT 250K S it n] 52 i S i

SRHE : MAG AR, MARAE, NF—«B, KR, SH—SY5Y 4

ELMRBTERER 43 N SHERERLIFERNBER
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N AT PR S AR AE SR B Bl B v O SR A B R IR DX R T T A L P B TR 43
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o S5 A il T SCHEE IV T R R I ZE SR AR B S T 2 R R DA OC . e ROk IRAT 43l A
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CH AR R HLE AN, BT RATR AR A LR IR AT Z AT sh P se i, FRA & e
W 258 (PCE) 5 TUGR A B E M. g R8s M a L 8. Kk, KA
e PCE BEALKARSY TUGR JEARRIAH 2R B R ME S AE I 0 FALHI R TE 80 bR . 7ERF RPN, &
fiTESEicst T PCE S UMK, Jf R Bk 265 fURY IR 5 i I T X0 R4, TUGR R4S A
e, RUIFANY TUGR ARG, BEJE . T TUGR JEAAELI A (6 JE#%) wh
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A FREERAS, X ST 2T i I BN . TR T A S Ak B, R
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e, ATBESE T TUGR AR5 1 TR AT S 221 7 N U ) — A RO bR S

EHTF cAMP—Rapl/mTOR # BFTEES|SATHEFRFHOA R ENIE

sRAE, Y. M, TREE. BINE, KRk, B, SR, BEEUNT, SR
IR PR PR Z A PR s UG M E TS/ L TP AR A A e e bty R, 030619

Hiy: SyteBtE UL JSP) Ml s IR T (cAMP) —Ras M15CHH 1 (Rapl) /ML
Y EMERL LA (mTOR) [F5 @A 1 —FHE—4—RH—1, 2, 3, 6 —WEMEE (1—
methyl— 4 — phenyl — 1, 2, 3, 6 — tetrahydropyridine, MPTP) %S/ C57BL/6 TA 4 R %5
(PD) AHELINRAN MPP+i75 519 SH—SYSY 4RI IPLE . J5vk: LL CS7BL/6 Mt N BF
FEXR . K MPTP 8 e il 4 PD BIRL, K5 /N EBENL 2 M IE R 20 QE# 5% + A4 B K
B, B4 (MPTP), 4B FAUEHELG] (MPTP+1. 4g/kg JSPHEE) . 4B ALh I
4 (MPTP+2.8¢/kg JSPHER) . @B B UILFAREL (MPTP+5. 6g/kg JSP #EH) AL 14
KIGHAARI . SR AP . W95, B S0 AR 52 50 WL 4 S 50/ BRI AT Sl 27 2R B
B EPENCHARGIN /N AR BT IX. TH PV 28 70805 . Western Blot £ A /I B BT SCR A X
THHEF KRB HWEAHCE A Beclinl, P62, LC3B A EIL; M T-MHCHEH Bax, Bel—2,
Caspase3 ZE [ Fik; cAMP —Rapl/mTOR i A & [ cAMP, Epac. Rapl. mTOR, p—
mTOR, BRI TTESEHEN (Epac) HEIKIL.

W SH—SY5Y 4l MIE# 41, BiR41 (MPP+) . JSP +HUg 4 AW A4 (MPP++
JSPHESI—09) . A1 i i MPP+ (Zmmol/D HI# SYSY #i/fd 24h, #57 PD #i44, CCKS
LA LDH &2 JSP XF SYSY 4 il fe A7 . Western Blot H AR I A Wi A 5C 2 11 Beclinl
P62, LC3BE A #k; T HE A Bax, Bel—2, Caspase3 &1k, PT—PCR i AK M
cAMP—Rapl/mTOR i &35 1 cAMP, Epac. Rapl. mTOR., Epac mRNA & &, 720K 40
MIPET-3, 4520R: AT g R R, SIEWA IR, BRAA/NFURFIRIEER (p<<0. 1), B
ormib (p<<0. D), BRI (p<<0. D, BHUINR (p<<0.05); JSP HGHIA A, R
PEDOCEE R o, HIEW A, BAE TH HYEGEMER > (p<<0.05); SEMA E, ISP
H TH HEMMEEE £ (p<<0.05), Western Blot Z5 8RB /xn, SIEHHAM L, HAIZH cAMP,
Epac, Bel—2, Beclinl, LC3B &L (p<<0.05), Rapl., p—mTOR, Bax, Caspase3,
P62 HFRAT R (p<<0.05); SHRIZAAAL, JSP 4l cAMP, Epac, Bel—2, Beclinl, LC3B
FEHFEETE (p<<0.05), Rapl. p—mTOR, Bax, Caspase3., P62 [ FAFEM (p<<0.05),
CCK8 &5 7, JSP 7E 50ug/ml (AT VE i, Western Blot 4R i, SIEWHAMLIL, #
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RIZH Bel—2, Beclinl, LC3B EHFILFEK (p<<0.05), Bax, Caspase3, P62 fEHAELTIE (p
<0.05); HHA A, JSP 4] Bl — 2. Beclinl, LC3B B #£i5TF i (p<<0.05), Bax.
Caspase3, P62 HAFEIBMEML (p<<0.05), 5 JSP 4HAALL, MPP++JSP+ESI—09 4 Bel —2,
Beclinl, LC3B &AM (p<<0.05), Bax. Caspase3. P62 TR ETFE (p<<0.05), RT
—PCR 45 5 Western Blot ili J 25 R A —2, MAGRE /R, SIEWHMIL, BAHFHT R
W% (p<<0.05), SERIAM, TSP AT (p<<0.05), 5 JSP 4Lk, MPP+-+]SP
+ESI—09 AT RIE L (p<<0.05), Z5if: &BESILFAE#E T cAMP/Rapl/mTOR {5 5 i
AN MPTP %549 PD /NE AT MPP-Hi5SA9 SYSY 41 T R 2E 1 W, DA i el 20 22 10 e
[ VRO LI
KA. AR s SRUEAUL; T AW

UEMEER NI S HEE S E LA

EIQIVEZS
WK At b b Tl TREHE W E A SRR, K, 130012

BTRIFER IS (Alzheimer's disease, AD) JE—Fii ZRIT MM, B TRIERIG. B
—WEMFEEE T (Amyloid —protein, AR H AR42 YRR, JUHIE HEERIATER H iy R,
EEHIA T AD () EZR IR R Z —.

B &I R N RIRAAAERI BT AB42 AR MED A S IIRL .

iR NI RIRAFTE R S AL ABA2 AR R IEDTIR . & (D BEEA fEis
P, MBEB AL ABL2 TARMKIEAT —E MK, B (D X AR420 Y455 13 nM 2K
Vo (B AR42 SERIKMEFN ISR TR ML PE DT Apd2 AR RY PEEHUIA . 8 X5 B 5% K
3D SIS or T E s TR AL ILEE . & (D 2> 7 R AR e L =1k, 3%
FRALAT S AR42 ZERAE ST A LSS G NI S BT f ARA2 TE B A R s JIK B 11
KRNI, FR R R A B AL ML R B T AR BT AB42 BRI HAEEPUIR S Ap42
LRI A WAL T AR DU I 0L RIS IE SR LML AL ABA2 J37 v iK% /K fit
Wr ALt Y, S, /NG SRR 2 aed O [ P A AT I T i v A
HEHUARRY IR, XS/ N TG IBRRE S ABL2 RIS &, NRESHUIA - Apd2 SERIKE B
i, WX PRRES G AERDZEMRI AT AR ST . eAh, FEARPY, At BBl BT A i) B — 5 A
X i 20 L P A 7 SR8 2 W 2 T AR, ) e A M BB A

gt NErhHT Apa2 AR DY ME AL MDA L PR Al A HUIR RE TE A A0 75 R AR42 A,
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EANTAT B R R AL . D ARA2 BRARIRAKF- . X SE % I AD A4 AL 25 B2 A 5 S it
TR 5 15 25 s R

FFHTRAEIE AGEs—RAGE & % 91 S 89/ B 40 B K 1 e R AR #4022 TT Y
1E ML R

SRAPEET, BB RRUM. IR, RADRT. PIBE . DAEARY. BRI, SeRE
"R S A R 24 R 22 R PR RE A AR T L E SIS /L Y R R 2 R S A A W e i S
HH, 030619;
FIPEAR ERARAE —IR R BE . K. 030024

Hi: MR 2ok =32k (receptor for AGEs, RAGE) J& AGEs 324, Bl k&
AR VS LE DTS 2 —, AGEs i AGE—RAGE HEAEHZS & Itk RAGE, X & RIE
FHOCHY BT, AFasde (WYP) al Bl e PD /N sh D gk i, fRIPEEZ T
WRERHZ T, I AL SR BOR T 2R T IL— 6, TNF—o & IL—1p ik, M4 HE ¥ IL
—10 ik, fFEHMMAT, L AGEs—RAGE @A UIA L, WA WYP 5245113 % AGEs
—RAGE {5538 B A 09/ B A R S B E I 4P 2 L (DA) Bedh & oo ez i i VE
B, i (1D WEH TR AGEs— RAGE {3 558 B 5 19 /1N 55 20 1 48 1 2 07 11 5%
M. BN BV2 /NI R 5 41, 2S AXTRRAL. AL, 2.5%. 5%, 10% WYP &2 IfiL i
45 BIPAIMEH E 10 %028 R BUMLYTE i DMEM 533685 5% 5 WAL A 20ng/mL TNF—«
T 6h J5 43 BI4A T 2 UK RIS R RIS LA 10 %6 5% 24 1ML 375 He Bl in A DMEM 8% 37 3£ 1% 3% 40
L, SR RE e WYP S 25 Mg . SRJG PRI S IR 2 4y 0T B2, RO fefk WYP &
IMTEA, A2k FERTR )ik, ek WYP & 2503 + AGEs 41, %47 —E &1 AGEs 11
240 J5 s IMAHTIR SEE 1 0 B A AT R AL 25 TS 4k 2 T 24h, R Western Blot, #uJi
PR ELISA SR . (2) Wi WYP @it + 1l AGEs—RAGE {5538 B 5 19/ i
S I 2 R N T O 4 22 TC A M B AR 3P VE T . SH—SYSY 4 M 75 X BEZH . BTHIZE AN [ 3R 5258 rh gk
e WY P #2119 S h 85 9 3 b 8% 5% 24h, SR LDH. CCKS8. A 4i A ELISA gE47
K, g55 . eI, A& WYP AT DL K AGEs—RAGE {5538 B 5 19 /N i 5t
M ST SN SE R R ak IR/ N B At A T M1 R A . SRS & WYP & 210
5 /NI BT A 2% 1 1 R e b 9 SH—SYSY i, FAR T SH—SYSY 4% I8 T2 F1 45 K+ 1)
Fik, SH—SYSY i id b8 T . 458 WYP n[ii% AGEs—RAGE {55 # /-5
147N JRE J5 48 i 9 A 5 g M T DR-4FT DA 1 22 58 B 52 461403
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K. WYP; AGEs—RAGE; /IMBaif; RSN VEHIBLE]

RiE#ZEZ BRRMETS 5ERR S SRR TS AIILH K XK ZEBABaEAR

R, kb
AL ERF KR ELE ST, A . 050017

BERR RS/ #12F (Sleep disorders/deprivation, SD) i 2 8 Ay JERHH 23 A fdt B B 1] B, 1777 3 el
ARG ARG T i R P o P i, B k. R, KRS RL R B SD, k£
I PRI PRATIESE 22 B, SD AL 5 AR Z A C, B SR om i AT R A 46 PRI 13 {8 1Y) [
I RER G BRI BRI 25 SRR DGR 0T R RE . 124 Rk R BCA BT SD i & i o i B
Fe MR T ik SRR R W 2 U (5 538 3 T RE7E SD RIRIR Z 0] & H 2R . IR
(Nucleus accumbens, NAc) YENT A% L OGRS, MR, SPUc, B, 2
ARSI B G, SR oT I, AR AR ]y v 2 J 2R

KK B (Cannabidiol, CBD) J& KK FZAERP M FEE R IEL G, Bk Z 1 B
AN . T L BRI AR AR SR T R BRI ). AH AR A AR FEIR R CBD X B i 3 25
5 | B3R Ao B P 5 i B LA DG ML R 5 5 NAC etk A 6,

ARSI BRI F Z5/N BUBEAY, IF58 i EEG/EMG., 47 R2AK0 . 98 G c— Fos Jefh
LM R A AR AR R R . NAC 22 PR 28T 24 B PR A 5 T B IR 34 <5 5 38004 9 i e
BEIRF 2 S NAc ZE g D2 Z i hfiish 2t (D2—MSNs) DeayPEmsn, 2 Bk D1 324 i
M2t (D1—MSNs) MAPER KA M, CBD (30 mg/kg, ip) fEfsikEMEIR 5 S 25009/ B
HUBR BRI AR B, AL AT e 3 o e sl (R30S R % D2R | D2 — MSN's #2875 14 2%
wr P AR . ATV EE R L] CBD W] RE 2R YT BENR B 655 B A0 90 o SO T TE IR 25
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—. PuUlEZyHL

E T ENRMFA LG IR RETH R ETRRI A ZEEERE S RERILE

GEH, FEE, B MR« BTN S
AT FREFFEE, AMF. 832000

IR S o — AR LSS B E, R R BN RS 0 B LR 4, LSO P B I vk
A, HERFEREL 0%, H A0 MR EIET- 5HAMX, HE# FDA #tifETTIRIT 4. B9
R, far A 2R IE R . AL AE YT A R IR TR A SR X iR S BT R T VR
FAUHI M AERE . ARG, FRATT S 768 kT EEATUASE LU 52 56 I 58 R ] i B 0] 98 i 2095 o
VI WLR ZE40 /R FHA S R AL . shi SR 25 B, far B B 0% (i 25 o558 U8 /0N BRUEYY B
LT RE B ot . WUEF A e AR el R I S oA, DA D2 e /N B i LR 4 . T 4 24 3
S5 L 1P I A I B KT e R e BT LA R A b A 74 A TR AE S A, PPT R £ Al g I T
HSP90AATL, IL—6, TNF—a, AKT, mTOR 220K . GO &40 fl KEGG i j%
OYFTEE SR B DL b VR AR RO S S A0 M A A E 1 R Y L R P R RR AL . JRE N A5 A W i R A
PIBK—Akt, MAPK G55 5@ BEAHOC . 40 F X H2 1E— 25 AE 52 1 i B 5 DG B B 0 2 LA 34 1
GEARES. HHH HSPI0AAL (45AAE kit . Western blot ST 4 HE b /R faf MY i 35
4 HSP9OAAL, p—IKKB, p—NF—«B, IL—6, TNFa 240K E AR BAKE, B BFE i
p—AKT, p—mTOR (58 HBA BADCHE A RIA K. AL, 3F3h 2e, RmaE e 1Rt
PR N2 25 F0 80 S R AT E— 25 BN T HSPOOAATL J& i Bl i BI85, a2, RATE
YR IR BB 1) 45 4 HSPOOAAL FiH NF— kB {5 531 4 9 P F 1 B Al # AKT/mTOR
S PR SRR TG B DT R AR e e S ST L PR R A 1 R AR R R R R R A T R
AR T VS TEZS Y

JRBER) : farihge MR BT; HSPIOAAL

SFHEEREE M E ERBMSEILREES FIIERA RSB R

BRyb, mF, 2R
'HRBERI R 2EBE, HEK, 4000165
P EEE R SR ES R, 'K, 400038

T EHP: CMA &4 (Chaperone—mediated autophagy, CMA) 2IS7EHIRTEE T 70 &

63



HE @R 2024 £EN+—BHE=H

TR T, BERS R SPE UM AN N & A B RS T ik (KFERQ) mynliEvEsE A, Jf
5 R B b A VS B R AH & B 1 2A (lysosomal — associated membrane protein 2A,
LAMP2A) HIZARZE G, B ZOH LM T it 8 At FE . CMA FEZL IR i A= AP 56 B vh R H55E
HEAEH . M4 BILE (Vasculogenic mimicry, VM) S48 W I8 20 i T2 Al Ak i 5 46 28 3
FIRE ST 3X B I 30 1 B e A B2 AR 38 FR A0 o LRI A SE TR i i — > 25 h 2
R OB RS SR 28 T LA A S TE e R AR . AR SCR RS 7 TR A W8 7 1
A AN TEFUIR RS R vh BN RBILR] x4 ot LR e B A E 0

WFFEEE R A SCR) 18 0 3 2 AR B YL # R . Western Blot # Il f1 %% %+ KFERQ — PA —
mCherryl Boki, 7ERIIHGE CMA 5HE SRR MDA — MB— 231 Z2| i 98 40 AR 0 i 97 45 284
FOFERN [, @i 3D ShAS MR IR CD31/PAS WU Y (0 S 86 WL LA bR 4 CD31 AL
JREIL R Rk DL, AR A CMA BA e dEZUIR B A0 VM VR AT 3l i 4 B A8 e e i il
Western Blot f#llF AR, &3 CMA B FiH VM B VE— cadherin/EphA2 {55 i A9 %
BErT . MR VE—cadherin/EphA2 {5 55@ B e 4> 7 VE— cadherin GEFEAR CMA 2 EFLAR
Fadife VM i9fEH] . &W] CMA Al VE— cadherin/EphA2 {5 5 #% i #F i 4 4 s . 78
HERE |, gE—4@ T Transwell IFR5EE, & CMA n] @it VE— cadherin/EphA2 {5 53# 1%
fe i VM R4 2L i 4 M 4%

WFFE4ie: CMA 5 i VE — cadherin/EphA2 {553 #% 42 #E 7L 5 401 i 45 25 ni 40
A, RIS . EILIRE SR R ST, X — RO R B, R
W R R b ZLBR R RS TR AL TR AR A, X TR AT R e A R, A
B R AR e A 552 B R ST

SCHER]: AR A A AU s FUIRE; VE—cadherin/EphA2 {575 #%

EEAn R A SEEANS] TrxR1 57E S LR R ) 3858 R 3E R AR
735
oMb, G0, 317700
FHiAEJE (Sorafenib, Sora) J&— 7l Z2HE mi W Z R I HIR] . H AT R ARG ST W 30 40
g (HCC) BybRHEAL ST 2590, H 2% S P ik 25 A2 Bl 40 T 7= SRR 1 e . B R A
(Withaferin A, WA) ZE—FhRARMAYIEIEGY) . HATCSOES BA BE iiiEER . H
HARAEFIOLED S B SO HURI AT M. BEE 7 1% B 748 w7 R[] il U/ IMEBEPEAE
MR FORRTT Sora/ WA BG4 25 HUHE W AE > THLE . BATIIBETER W], Sora/ WA B &

64



HE @M 2024 £EN+—BHE=H

BUER NN R BRI T e, RATR I WA S ] TrxR1 7§ 530
ROS RWiHEBIEHE R Sora MHLIMIRAEH . 1EAL, FEREE ROS 1R W R 8 SCBE T P4 J5 19 0 38
1 DNA i te, mn ZMEMEMET., SUcRIE, TrxR1 2k 55 @8 H W U5 280
TEAEDG, BRI TrxR1 AJREIEWELE 19960 0E A8 5 WS AR . o T Ak 70 NAC T b 24 955 4t it
JERER T ER Sora/ WA BT 25 25755 ROS Az, BT, DNA 5405 #1240 i i T i A0CR .
WAh . SE /N THE RNA - (SIRNA) HARI ] A 5T 190 1 Bk A2 G B 1 ATF4 J5 12 #0855 Sora/
WA A A 25ESIMIET: MR, % TrxR1 J5BE0H B35 Sora/ WA BEA 45 2515 S I I
I, BREURPNSCE SR, Sora/WA BXA45 24 35 0] 1T - i i S ah B AR i AR 4, B
MR Zrh TrxR1 A IEHIFH0E ROS— P 5T 9 Rz i/ DNA g4, SR U, AT 5250
SESLPLET R B S, R Sora/WA BEA 4425 7 080 TrxR1 3E#: i ROS /K-
VAN TR R AU TR

METTLS3 i& i1 iF3#% CDKN2B #: 51 mRNA a8 E e 34 7= AR mpa = &

R
LRSI IA L2523, 7M. 510086

M AR R S i s B OCHE EAME M (B IENLHRII R Z 50 AT i iF
FHR T EHEEEN I (CRO AR BN mRNA N6 —HFEERTT (m6A) FIH 3L
eRpmE METTLS 7KF-, METTL3 BB n] LIk E CRC A0 = A K/ LB (SASP), &
TR SE 45 5 38 F m6A W J3 A1 Ty 68 AF 5% 45 2 UF 52, 2 BH 20 At JR1 30 40 ot 1 38 g 10 1 570 2B
(CDKN2B, %t plSINK4B) & METTL3 ###1y CRC 4iifg w2t Ar¥. BIKMm S, 7
CDKN2B % fi 41 (CDS) Ay A413 £ B A9 m6A &4 i ¥4 5% 1GF2BP3 J:fH. 1k 5 CCR4 —
NOT & Y45 & Kk IEH H mRNA fE k. tesh, #mpg METTL3 B 324k IFfa g E2F1 (1)
mRNA, E2F1 454 %] CDKN2B J53h T — 208 2 — 198 K fE k5 5% . ## METTL3 a4 5
PR e CDKN2B H AL AT I CRC 4% 2. &5, METTL3/CDKN2B ihifs J 0y 41 2 &
AR E M2 B gt ik, Jf 53 M CRC #EEA X, METTL3/CDKN2B 7 41 jd 5 2% )
Z: 5% CRC BT TR EIR T A, IR T FRATX mRNA A0 7 40 it 5 2 v AR H
SOBL
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240 T Sfe R ) A SR AB BR R 1 45 B B TR A K B9 53 F AL )

MNEERE . Xl AR S0 R
LRUERIR 2540t . ZH. 230032

S5 BRI R GOBE I 2 — . HAR R T RS . CD8+ T 42 HKHi b
FARAZ O, S5 B kRIS . RO IR CD8+ T 40 Th Ak =% . 45 B
B, 55 R g T A T S A 8 e P PR3 o A /A b 2 0 2 B2 i i 5 45
B R AR EEEYIADC, SR, R4S Elpfa Mg i i, CD8+ T 4ifZhae i 2/ 5k
AR A O, DL R ARSI S CDS+ T 20 M di b ysg Sh g H sz £/,

NS HEE CDS+ T 4 iyg haedn i /ARy . FA T 7l 4 s Rek I /e 54X
WYE, RSN FAR N IE, ZIHEBRIRZEEFT R (C. scindens) i bai operon f=/4:
AR BRI N AIBRR (DCA) Rl LIPH] CD8+ T 4ifsg i Thfe . JHedtss Ak, HiK
PR . DCA S0 PMCA 454, Haf G, fE i A S0 Ca* ShE, BRI A
Ca?" WeFEFEAR, M NFAT2 305 . PEMEISS CD8+ T iR Thfie . BHEKr DCA A= ¥4 il
/R S APERE ) 2% C. scindens (W A AT S0 /N BRUMOR A= 1. 7RSS BB A, CD8+ T
R4 F3RIBKF-5 DCA 557 /DCA A ¥4 i I Rk i B AARDC, A S E DCA 4
[ 9 £ ST CD8+ T 4 A4 0 D g BA S5 iy il A/ . XI5 s 7 il i’ AR A &
IR S e RE AL . PR R T R T RERA T, A4S B RS R TR I TV e T &8

Cancer—associated fibroblastsdrive early pancreatic cancer cell invasion

via the SOX4/MMP11 signalling axis

Fujing Ge, Jia’er Wang, Xiangning Liu, Churun Zheng,
Hongyu Zhang, Hong Zhu* , Qiaojun He"
Laboratory of Anti— Cancer Drug Research, College of Pharmaceutical Sciences, Zhejiang

University, 866# Yuhangtang Rd, Hangzhou, Zhejiang 310058, China

Background: Pancreatic ductal adenocarcinoma (PDAC) has become one of the most lethal
cancers, with a five - year survival rate of under 10% . Although the new combination
chemotherapy FOLFIRNOX regimen achieved a significant survival benefit, the therapeutic
options remain limited for PDAC. Unlike most other solid cancers, PDAC is characterized by

extensive desmoplastic reactions and abundant stromal cells, including pancreatic stellate cells

66



HE @M 2024 £EN+—BHE=H

(PSCs), cancer—associated fibroblasts (CAFs), endothelial cells and immune cells. CAFs have
been shown to play important roles in remodelling the tumour extracellular matrix, promoting
cancer cell proliferation and invasion by regulating collagen synthesis, releasing growth factors
and matrix metalloproteinases ( MMPs), affecting angiogenesis, and recruiting suppressive
immune cells. However, the differentiation trajectories and underlying molecular mechanisms of
CAFs in PDAC early invasion have not been fully elucidated. Methods: Single— cell RNA—seq
data from 21 PDAC patients were downloaded from CRA001160 in the NGDC database. Public
datasets of RNA — seq or microarray data for PDAC patients, including PAAD cohorts,
GSE62452 and GSE71729, were obtained from TCGA and GEO databases. Single—cell RNA—
seq analysis with raw data derived from CRA001160 was performed by Seurat. The CNV's of cells
were estimated by computing a moving average of the relative expression by using InferCNV. To
discover potential intercellular communications based on ligand—receptor interactions, we used
CellChat, which provides ligands, receptors, and cofactors and computes their interactions to
build cell — cell communication atlases. To explore the cell — state transitions, we applied
CytoTRACE, Slingshot and Monocle2 according to their reference manuals without modifying
the parameters. To identify differentially regulated regulons of iCAFs and myCAFs, we
employed SCENIC according to user —recommended settings. To assess the prognostic value of
marker genes of CAF clusters, we performed unsupervised clustering on TCGA—PAAD cohorts
by using NMF. Western blotting assays, qRT—PCR assays, enzyme— linked immunosorbent
assays and ChIP assays were used to examine transcriptional regulation between SOX4 and
MMP11. Transwell assays and wound healing assays were used to confirm whether the aberrant
activation of SOX4 in myCAFs affects tumour cell migration. Results: After initial quality
control, damaged or dead cells and putative cell doublets were excluded, and a total of 37, 211
cell transcriptomes were retained for subsequent analysis, in which 18, 184 cells originated from
10 PDAC patients with vascular invasion and 19, 027 cells originated from 11 PDAC patients
without vascular invasion. Cell component proportion analysis showed that the proportion of
fibroblasts increased significantly in patients with PNI or MVI. CellChat analysis suggested that
the outgoing interactions of fibroblasts were markedly enhanced in MV patients and stromal cells
strongly responded to CAFs via angiogenesis— and metastasis—associated signalling pathways,
including ANGPTL, CALCR and VEGF. GO, KEGG and GSEA indicated that the signalling
pathways associated with angiogenesis and metastasis were markedly enhanced in myCAFs,
which might mediate early invasion of PDAC and treatment failure. Pseudotime and single— cell

trajectory analyses revealed phenotypic plasticity and functional reprogramming from iCAFs to
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myCAFs. SCENIC analysis identified SOX4 was significantly activated in myCAFs. The results
of Transwell and wound healing assays suggested that myCAFs might promote EMT of cancer
cells via the SOX4 —related signalling axis. The results of ChIP identified MMP11 as a novel
substrate of SOX4. Conclusions: In this study, we integrated and reanalysed single — cell data
from the NGDC database and confirmed that myCAFs mediated EMT and enhanced the invasion
capacity of PDAC cells by secreting regulators of metastasis in the TME. In addition, we
constructed a differentiation trajectory of CAFs and revealed that reprogramming from iCAFs to
myCAFs was associated with poor prognosis. Mechanistically, this study demonstrated that
SOX4 was aberrantly activated in myCAFs, which promoted the transcription and secretion of
MMP11 and eventually induced early cancer cell invasion. Together, the results of this study
provide a comprehensive transcriptomic overview of PDAC patients and reveal the intercellular
crosstalk between myCAFs and cancer cells, identifying SOX4" myCAFs as a potential
therapeutic target for early invasive PDAC. Keywords: Pancreatic ductal adenocarcinoma;

Fibroblasts; Single—-cell RNA sequencing; Differentiation trajectory; Early invasion

A Phosphoglycerate Mutase 1 Allosteric Inhibitor Restrains

TAM—mediated colon cancer progression

Miaomiao Gong', Minghao Zhang', Ying Shen'*
'"Department of Pharmacology and Chemical Biology, Collaborative Innovation Center for
Clinical and Translational Science by Chinese Ministry of Education &. Shanghai, Shanghai Jiao
Tong University School of Medicine, Shanghai 200025, China

Colorectal cancer (CRC) is a prevalent malignant tumor often leading to liver metastasis and
mortality. Despite some success with PD— 1/PD — L1 immunotherapy, theresponse rate for
colon cancer patients remains relatively low. This is closely related to the immunosuppressive
tumor microenvironment mediated by tumor —associated macrophages (TAMs) . Our previous
work identified that a phosphoglycerate mutase 1 (PGAMI1) allosteric inhibitor, HKB99,
simultaneously impacts both its enzymatic activity and non — canonical function of protein —
protein interaction, thereby exerting a range of anti — tumor activities in lung cancer (Cell
Metabolism 2019, Drug Resistance Updates 2023) . In the present work, we found that

upregulation of PGAMI1 correlates with increased levels of M2 — like tumor — associated
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macrophages (TAMs) in human colon cancer samples, particularly in liver metastatic tissues.
HKB99 suppresses tumor growth and metastasis in cell culture and syngeneic tumor models. M2
— polarization, induced by colon cancer cell co— culture, is reversed by HKB99. Conversely,
the increased migration of colon cancer cells by M2—TAMs is remarkably restrained by HKB99.
Notably, a decrease in TAM infiltration is required for the HKB99 — mediated anti — tumor
effect, along with an increase in CD8" T cell infiltration. Moreover, HKB99 improves the
efficacy of anti—PD—1 treatment in syngeneic tumors. Overall, this study highlights HKB99’s
inhibitory activity in TAM—mediated colon cancer progression. Targeting PGAMI1 could lead to
novel therapeutic strategies and enhance the effectiveness of existing immunotherapies for colon

cancer.

IGF—IR R AT 15 B Fh ALl

AR . IR AR . B
EAREERIR SR A Tag e TAE RS2 5 T A R AREE PR AR R 2 B 25 BI22 &, EAT, 100069

R FEAAERKE T 124K AGF—1R) A HE B SRR 2 PRI 501 . AE A e s
KBRS T, IGF— IR fEHE T 23 m RBIRE . AR BGE TS IGF — 1R {1 iE
(53 FHLE . DAAFZHE VRS 53 B b (00 GRS 5 P R I A BT )36 7 25 W $R R T
RN . R R AR R 2 W) B S B

Western Blot SCEHIESE T FHE A2 @ R IGF— 1R, FRATAIITE M IGF—1RB #£
WA T . Ik IGF— 1R J5 . W IGF —1RB Rk K. DUEYRIRIC A
7R IGF—1RB B 4B AsiE AN . GEBT P BT IGF — 1RB R IR T4 MU . 76— 22 1L
HlwEgE T, FATEM SERCA2 20K IGF—1RB #EA P A TR 11, 24 IGF1 fili e
21 s T R 20 P 5 IR PN A5 S TR B T . 3G GRP78 — PERK —elF2a— ATFA4 3 i I F Withs
M Beclinl, SQSMT1/p62. LC3B, #iil Bax., Caspase— 3. Caspase— 9 I T-&H H MY £
ik, PEHEREANEAL . Y Ah, 24 IGF] fi A, IGF—1RB Y Tyr1131, Tyrl135 #l Tyrl136
R AR, HOMEETE YR, AT R SERCA2 (% Tyr990 fi 5 & SERCA2 i 1 h0 4%
DL, IGF— IR R 5 kR it SERCA2 #R R Tyr990 i 45, i SERCA2 ByiG g 5R ., Br
PL, FATLL SERCAZ #0 ST TR SEE, 78 HepG2 A3 41 M J5 407 32 b 445 RS A g A Y
i, SXTRRZAAEILES, rhIGFL 2003 HCC J5 P 30 R AR B RN T 22 40 it i g 2575 i fff
F SERCA2 #iil 7) thapsigargin, A i 2 /02515 B AR R, $7R 30 SERCA2 1 £ 1 B
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AT e B A

MZ, FATEM T IGF— 1R fEJHE h s 3Ra5 . IGF — 1R s J5 H IGF — IR AL #E AN
T, A0 E N N Y IGF — 1RB 38 o 8% iR 1k F i 85 11 SERCA2 Tyr990 g 20 /R i &, s
SERCA2, 3N P45 55 725 FLE T 0% PERK —elF2o— ATF4 8 J%, 1438 40 M0 5 W 2h fE
IR T, PR A S 5 S5 AA TS . T thapsigargin 3@ 2 #0# SERCAZ % ¥ 3 1 41 ] )1
A K.,

ETRRERARNEFRE SR EMBEET R RER

AL« W SOARTT
WA E AR SRR EB A Y SR R . BE AT, 830054

RRREAE TR, B 4R R BR A 3L T A U i ) — > R Bk . b JRg 240 i A
SN IR TSR AT ST I AH DG A= W~ L F) B S B Rty DR A G e 25 W F 5 O vk M T
UM RE IR, SR S I T I v AR A DU R R A M AR N B S T A BRI,
M Z B AR TN . A0 — RO LA FH A DTS2 0 25 W 6 PR AR P B PEAG 25 28 ek HE Ay
T 250 R A B SE PR s 5 B0 R ORI A AR B34 0 o TR &g B 4 O 200 22 A sl
WIRERY 2 (O] (3 8, T LATE A SN FE A P e g B AR BRARAE . MG JLARAS 2 T RER A AT TR
2R, RESEESE (Organ—on—a—chip) Z—MFRMA AP E AR, IO S il
LKA VR AE M AN R R R SRR S B ROR RUZ A8 B USSR A BRI A
LSRR . XA BORAE LG YT Oy A & ) R S AR T LATE DR R M P B 24 Y Ak
Ao BRIV A B SAS T ] I PRI BE 2 FORS i PRy SR BB p i A2 . L. ARSCHAE
XA BT A B BORTEG TR 258 77 11 B W EA T AR 20 . BRATPHS R0 iR (Rl 52 19
B IR 2GR e . RGN LIS S T S B S5 D7 T, USSR 52 SR B A T IR ARG T A%
IR AR B DTN R BARMAT 25925
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Study on Drug Screening of Tumor Organoid Based on Volume 3D Printing and Hydrogel

Fang—De Li', Yu Lu', Jian—ye Zhang'"

'Guangzhou Municipal and Guangdong Provincial Key Laboratory of Molecular Target &
Clinical Pharmacology, The NMPA and State Key Laboratory of Respiratory Disease, School of
Pharmaceutical Sciences and the Fifth Affiliated Hospital, Guangzhou Medical University,
Guangzhou, 511436, China

Our research mainly uses the volume biological 3D printing technology, which is very
suitable for biomedical research because of its rapid printing and high biocompatibility. It can
manufacture geometric three—dimensional objects in 20—120s, providing a new direction for the
construction of tumororganoid and drug screening.

Objective: This research is to construct an organoid structure containing a variety of tumor
cells and tumor microenvironment cells based on volume biological 3D printing technology and
hydrogel, so that the cells can be cultured and exchanged in three dimensions in hydrogel
scaffolds.

Results: A three — dimensional lung model containing many kinds of tumor cells was
printed. The cells grew well in the hydrogel. The cell growth in the hydrogel for 1, 7 and 14
days was measured by Live/Dead cell staining, and it was found that the cells grew significantly,
and only a few cells died. Using immunofluorescence (IF) to stain CEA protein, we could see
that the tumor cells in the hydrogel maintained their specificity. The screening and verification of
tumor— positive drugs by using the printed organ—like body showed that the drug resistance of
tumor was significantly improved.

Conclusion; Using volume biological 3D printing technology can quickly construct tumor—
like organs and maintain the activity and specificity of cells.

Important data: Three—dimensionalorganoid containing multiple cells can be printed in 60s.
After 3 days, the activity of tumor cells was above 90%. The positive drug resistance of tumor
cells in Tumor Organoid increased by 20% or more.

Keywords: Volume 3D Printing, Tumor Organoid, Hydrogel

71



HE @R 2024 £EN+—BHE=H

CircPOLK promotes metastatic potential of non—small cell lung cancer

via regulating mir— 1204/SOX8 axis

Yangling Li'*, Yehan Liu***, Jing Cheng’®, Zhenqiang Wei',
Nengming Lin"*%*, Chong Zhang**

' Department of Clinical Pharmacology, Key Laboratory of Clinical Cancer Pharmacology
and Toxicology Research of Zhejiang Province, Affiliated Hangzhou First People’s Hospital,
School of Medicine, Westlake University, Hangzhou, Zhejiang, China, 310006;

? School of Medicine, Hangzhou City University, Hangzhou, Zhejiang, China, 310015;

3 College of Pharmaceutical Sciences, Zhejiang University, Hangzhou, Zhejiang, China, 310058;

* Department of Cardiothoracic Surgery, Affiliated Hangzhou First People’s Hospital,
School of Medicine, Westlake University, Hangzhou, China, 310006;

> Westlakel.aboratory of Life Sciences and Biomedicine of Zhejiang Province, Hangzhou,
Zhejiang, China, 310024;

 Cancer Center, ZhejiangUniversity, Hangzhou, Zhejiang, China, 310058

Background: The prognosis of non — small cell lung cancer (NSCLC) patients is poor
particularly for patients with metastatic disease. Thus, extending the knowledge about the
mechanism of metastasis is critical for NSCLC treatment. Results: We demonstrated that hsa _
circ _ 0073052 (circPOLK) was overexpressed in blood exosomes from cancer patients than those
from healthy people. Furthermore, circPOLK was identified as a circular RNA and generated
from host gene POLK by back—splicing in NSCLC cells. Although circPOLK knockdown could
not affect the proliferation of NSCLC cells, circPOLK overexpression enhanced the migration/
invasion and EMT progression of NSCLC cells in vitro and in vivo. Next, we found that
circPOLK might function as miRNA sponge in NSCLC cells. Through bioinformatical prediction
and RNA pull — down experiment, miR — 1204 might be a potential target of circPOLK.
Interestingly, serumal miR — 1204 was an efficacious diagnostic and prognostic molecular for
lung cancer patients and acted as a suppressor on NSCLC progression. Furthermore, circPOLK
promoted metastatic potential via regulating miR—1204. To identify the potential target mRNA
of circPOLK/miR — 1204, a Venn diagram was generated showing that there were eight
overlapping genes among circPOLK regulated differentially expressed genes (DEGs) and
potential downstream targets of miR—1204 by bioinformatical predictions. Furthermore, SOXS8
was identified as a potential target of circPOLK/miR — 1204. GO enrichment of circPOLK
regulated DEGs showed that circPOLK might be involved in angiogenesis of NSCLC. Indeed,
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circPOLK secreted by NSCLC cells could promote angiogenesis. Conclusions: Our dada not only
identifies a novel circPOLK/miR — 1204/SOX8 signaling pathway, but also provides
therapeutical strategies for NSCLC patients with metastatic disease.

Keywords: hsa _ circ _ 0073052; NSCLC; metastatic potential; angiogenesis; miR —
1204; SOXS.

JOSD2 promotes lung cancer by inhibiting LKB1 activity

Yonghao Li, Ruilin Wu, Hongdao Zhu, Yubo Zhang,
Tao Yuan, Hong Zhu*, Bo Yang”
Hong Zhu, Zhejiang Province Key Laboratory of Anti—Cancer Drug Research, College of
Pharmaceutical Sciences, Zhejiang University, 866 #  Yuhangtang Rd, Hangzhou,
Zhejiang 310058

Background:

Non — small cell lung cancer (NSCLC), which accounts for approximately 85% of lung
cancer, is one of the leading causes of cancer death worldwide. Kinase— targeted therapies such
as EGFR, ALK and MET inhibitors are commonly used to treat NSCLC patients. However,
only ~ 30% NSCLC patients harbor the activating mutations in these kinases hence are
responsive to these therapies. The deubiquitinases (DUBs), a group of diverse enzymes with
well—defined catalytic sites that are frequently overactivated in cancers, have attracted much
attention recently as potential therapeutic targets. For instance, OTUD6B, USP7 and COPS5,
frequently found overexpressed in breast cancers, have been regarded as promising therapeutic
targets. Nevertheless, the underlying mechanisms of DUBs in promoting NSCLC tumorigenesis
remain poorlyunderstood, which has hindered the discovery of DUBs inhibitors for NSCLC
treatment. This warrants thorough investigation on identifying DUBs with important oncogenic
roles in NSCLC and further elucidate their tumorigenic mechanisms.

Methods:

To identify potential DUBs that can drive tumorigenesis in NSCLC, we globally analyzed
the correlation of 97 DUBs mRNA levels with the hazard ratio and overall survival (OS) in
NSCLC patients using TCGA database. To identify the DUB most closely associated with
NSCLC cell growth, we knocked down these DUBs one by one in 3 NSCLC cell lines including
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NCI— H1299, NCI— H358 and PC— 9, and then compared their inhibitory effects on cell
growth. Toidentify the potential substrate (s) and the signaling pathways regulated by JOSD2 in
an unbiased manner, we performed three sets of independent experiments; (1) AP—MS and LLC
—MS to detected the JOSD2 — interacting proteins; (2) RNA sequencing analyses of NCI—
H1299 cells (harboring high JOSD2 levels) with or without JOSD2 shRNA (shJOSD2 vs. Ctrl,
duplicate) to explore the signaling pathways modulated by JOSD2. To gain further insight on
how JOSD2 regulates LLKBI kinase activity through its DUB activity, we performed
immunoblotting analysis and immunoprecipitation, in vivo deubiquitination assay and in vitro
kinase assay. To further investigate the contribution of JOSD2 in NSCLC growth in preclinical
settings, we used patient — derived cell (PDC) and patient — derived xenograft (PDX) models
obtained from 3 cases of NSCLC patients harboring LKB1—WT. In order to screen for inhibitors
of JOSD2, we conducted ubiquitin—AMC assay.

Results:

TCGA database analysis showed that 10 DUBs including USP7, USP22, USP38, JOSD2,
USP33, USP12, USP47, USP43, USP33 and STAMBPL1 displayed a negative correlation
with OS in NSCLC patients, suggesting potential tumor— promoting roles in NSCLC. Inhibitory
effects of shDUBs on cell growth showed that depletion of JOSD2 posed a strong inhibitory effect
on these 3 cell lines. By three sets of independent experiments analysis, we showed that while
phosphorylation of LKB1 at Ser428 and AMPKq at Thr172, two well — established readouts of
LKB1/AMPK pathway, were predominantly upregulated upon JOSD2 knockdown. More
importantly, we found only AMPK pathway was enriched among the Top pathways in all the
three analyses. Immunoblotting analysis and immunoprecipitation showed that JOSD2 binds and
removes K6 — linked polyubiquitination of LKB1. PDC and PDX models showed that JOSD2
depletion by RNA interference robustly inhibited the proliferation of both PDC cells in vitro and
intra— tumor injection of lentiviral vector delivering JOSD2 shRNA significantly delayed the
tumor growth of both PDXs in vivo. Ubiquitin — AMC assay showed that HY041004 is a
potential inhibitor of JOSD2.

Conclusions:

In this study, we performed a global profiling on the contribution of 97 DUBs in NSCLC
patient survival possibilities by The Cancer Genome Atlas (TCGA) database and found that
JOSD2 functioned as a deubiquitinase of LKBI1. Further results showed that JOSD2 — mediated
removal of K6—linked polyubiquitination on LLKBI1 lysine residues 191, 269 and 423 resulted in
disruption of LKB1—STRAD—MO25 complex integrity and inhibition of LKBI kinase activity in
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NSCLC. Moreover, suppression of JOSD2 by RNA interference or pharmacological
inhibitorssignificantly impeded the growth of NSCLC both in vitro and in vivo. Taken together,
our study not only identified JOSD2 as an important tumor— promoting factor that inhibits LKBI
kinase activity through deubiquitination of LKB1 in NSCLC, but also provided a potential
therapeutic strategy in treating NSCLC patients by targeting JOSD2 with inhibitors.

Keywords: Non— small cell lung cancer; Deubiquitinases; Josephin Domain — containing

protein 2; Liver kinase BI.

BRI 25 T ST RV 1 5 B 4 A R AL AU 52

XGRS, XIS, 51 EE
PR K222y 24 0E, HER, 400715

ZEE s (CRO) 2™ 8 b N S fE e AR a0 TH Ak RGOS M, G Y7 — BRI
ME SIS, PO 259 (Antipsychotic drugs. APDs) J&LL G A Z{K (GPCR) A
SN — K EY, 8ol 5IAEIR T A CHk, FiA ZF APDs JUS MM EH LB, XK LIR
SRS R B AR B 25 B, N B 2 W) BT 2 (AT TR PR R . BT ST R (Aripiprazole,
Ar)) YERH =A% APDs, ZaPEdly, HAGFRMEFAFEXRS s— Rz (6—HTR) 14
Y. RABIN . BER R TILEIE, X2t Ari FTER AR Fik e 5 CRC RS AR 4>
G HHEGEAD CRC (8 LA MHURILHIR WWAGE . K, o TR Ard Brbiieis BE ,
RFFETEARSE T Ari 99T CRC 16 P K AL .

LIS PR AN, AEIRSN AT Ari PURTE IR E, MTT 455 BoR Ari fefs i 2 i
HT29, SW480. LoVo, HCT116 4ufEd4%5s, If HXFIEH 45 aiie FHC 4ifend 8 ki, I
Ari RERSIEME HT29 4 & A i 12, WB SE8 25 R o Ari BEGE 4] HT29 F1 HCT116 4l
mTOR/PI3K/AKT i@ (5 5% . I+ H F M T-M LK F Cleaved PARP, Cleaved Caspase —
3. Bax M Eikm L, PUHT-HF Bel—2 MIXF AR A MBS . FEIRN LS h, i 7
B NS HT29 4 SR AR 287 Al T30, 4553 BoR Ari GBS W E 0]/ B A=
Ko, RIS AN B bR T AT A F 7= A S AT R AR, HEE RS AL A HEE
Qe Z5 R WA BUB A7 . e 3 58 8 Ki67 & &/, I H Ari 41 BRAF %48 CRC
YERE TP Z EHhT (Cex).

B TORFIH Ari 13005 1 far 8 4 8LE A7 5 S L Y, KEGG W7 53 [ 5 46 45 R R
MAPK, #igBENELAE S (5 PIBK/AKT {5 5@ B A0 . 1. TRP, EGFR ifif 24 A 3¢
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e Ari T s ARk, Hop, TRP @b h2Z5FHK 5—HTR (HTR2B). Gq. PLAZ,
PLC, IP3R, CaMKII 25 5—HTR {55, 7E Ari THUG BoR 284k, Eids8r Ar B92591F
FHFE S CRC 4ifigrh 5—HTR 9 fifhol, i HTR2B & Ari 45451 CRC &N AR S .
2ok, Axi et HTR2B 55158 M ERK {55306 . Ah. 5 HTR2B #BEKH) Gq 7E Ari
THUG B EW A, Gq I BEE 53 PISK/AKT fil ERK (55, J+H Gq &Y Ari
Bt CRCHUREIE L, it CETSA 4538 Ari 5 Gq ZIMAFTESS & /3 FRHES R IR Ari
REUESAAE GqiGtEH4eh, IFT Ga /- RAE 5L M Link 2550 Gq 16 PE K5 51583,
X Ari 5 Gq o] e fE SRR A AT R AR I 5 EFAE T G BRI, Ari it CRC 1514 7] R
Gq 19 190 i &3 mA .

i b AR T Air /E28 CRC VYT 259 09 7% J1 Fl 3 48 15 HTR2B/Gq 145 PI3K/
AKT, ERK {558 gl CRC 40 Ma3s 56 B0 /E FIBLEI . S Boss i 25 76 588 A8 VA T Hh 0% 7R
P T B TR

MEREERERINERE N FAY LN

)_Eﬁ;gih . iu%%@”
VERITE R SEE fREEBE . B, 200241

R BUIEE G2/ N oy FIRTT R AR X TR s AN R I B T IR T AR A R L, WS
R, AR OCRE R AEML (TAMCs) A5 9 Gy 00 Tl R e g S i VA 7 BOR 1 GBI 3R, 4R
1M H AT 6= 55 5 P ) TAMCs 88 1] T F0R . FRATHIF 9T & BLRT 9k £ PGE2 Z{k EP4 £
TAMCs &8 &Rk, 24T TAMCs SR Ml i SCs T fe sz . BHIKr EP4 SZ iR BRI K
TAMCs N “Seiiiil” 54y “pe i, fEdF LRSI S . 38 anti—PD1 HTik 4
JIRE T o FRATTIE — 253 o = SORS HE 1 25 W 0 i LA R BE T M 2 i Ak, ARAR T R A
L2 EPA FIR YYO00T, FRATREE T S i ol s ) e S e R AR . &8 Y'Y 001
PD— 1 TR Sy o e o BELUT 551 ¢ FH e A 2505 e bt e g e 88 S v

Wt 54 EA A AVE. YY001 B4 1 2855 24 1) [ 5 25 i W B A8 B0 Jg a3 22 I PRI 56 HR 37
IS SR IR . Y001 #E— WG RIS ) 20 Wom T I8 i) 22 4 v A2 AR 3 g 2= vk I
HAET, YY001 & 1E R FRA I e — il R 5 .

CHRE] . G EE ISR M s sk InIKZS Y
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KHEZ{LEE ENOL 4% FLT3—ITD RET 2 M8 R A MR 408 &1L 5
S8R T 5 BRI S FHLHIFR

ke, AR, A, (RN, Fha
R B R M B BB 2, YL . 330006
PR E R FLE . PR B, 3300065
‘E R DAL, JERTERE, JEET, 100005

. T RBVIERHESAMESER AN (acute myeloid leukemia, AML) 4 il & 2E £k 4E
TR FHLE, B ENOL BRRAERPAR R B ach e . Jrik: Qi@ A5 3k oo
HEYIREARE AML & WIERERAT & ENOL 78 AML g T RIAER SR ETRHXER. ©
FIE T ENOL fFasE masidk MOLM —13. shENO1L, %} ENOT 61 57 5 20 i 79 5& Bz 53 K F- 1
VAT T FH 2@ i ] Z— VAD—FMK, Nercrostain—1, Ferrostatin—1 (Fer—
D, BafAl ZEARREMFETMHIN], 6 RPEAEE RRBEAL R 57 (APII—a—4) P2 KA
SR AML 403t T- B . @] liperfluo, #HPEA (ROS) i ) & A6 AML 40 ffd 75
I ENO 3G S A ENO WGP . KPR X o g i S 1b i B il e B i), 45
ZFAMH ENOL X 4Lk A6 T 5 Bt 52 mm . @@ i qPCR A APTIT—a— 4 AbB 5 SR T AH G KL
B (SLC7A11, SAT1. GPX4) mRNA k1M, #£5% ENOL ] 84 AML 40 i 4k 56 7 s
PFEFPLE . 2558 OAMFESREY ENOL 4 FLT3—ITD (+) AML &2 g &Rk H
ENO1"f§ FLT3—ITD (+) AML WAHAH 5 & k. SWRAEAER ., QENOL RikMifilfE, 4
iy NADPH &4k (NADPH oxidase. NOX) #iRFEN2ZFRILESHE, MERRAHEH >
L5 A5y iR CEE 5 ENOL Rk H#ATAHCHE /0 & B (GEPIA 2.0), GPX4 5 ENOL [y
SKELFP AR EE A 6 (R=0.47, p=1.5X10—13), Q@I T: (Fer—1) K [ W47 il 7
(BafAD 7] LARAF AR JE S APTII—a—4 $25 NG5 500 AML 40 38T 1 48 7= 40 1 55
(Z—VAD—FMK) FIIRIEIIHIF] (Nercrostain—1) RE MR, @5 KL AML 4048
b FERPARRMAERT . 10 ENO 3E M 0 40 K i 40 A s BT S ey Sas e & e i m, H
ZRBETAWER Fer—1 FIAL A AL, 48 M P AR BTt S8 A0 1 B0 P 4 & =B AIR . @A APTIT
—a—4 J5 AML 4iffs SLC7A11l, GPX4mRNA /K- 3% F R, SATI mRNA KF- @&, 25
#: @ ENOI FLT3—ITD (+) AML 2B ¥mEk, HEREBFMIL. OMH ENOL iF
PERT LA I RSL3 K HvlRJe 175 5 i g i S0 A0 R B RGP AR fif AMIL 48 X R 58 1 Bk
PEXG AN

KA. wPrdEE; FLT3—ITD %€748; AML; #:3E1; ENOI
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T EAALWIE B PRDX1 {EA S FHBEE Cullin—3 HIFI S E I REEATE TIPSR

RMAEET PVFEL, ERREE . ARG e, A, TERY
VAR AR A A R S B 2 A AL L BT, 1000695
CHER R E R R B AR, JERT. 100069

45ildE (Colorectal cancer, CRC) J& 8 LAY AL B M o, WM J|8 ™ E 2 i 45 L
FERENTUS . SEAYEERG 1 (Peroxiredoxin 1, PRDX1) J&#17 %) 2— Cys PRDX W ik
H A B I A B . ELA S ] DU R AR AT R MR R (Cys) FRIE. B
A SRR R E ALY R T RE T EL R SRR T R R B D R SR R R O sR B AR e M. IR
E2 #13:HF 2 (Nuclear Factor erythroid 2—Related Factor 2, NRF2) #ik k& —> 814940
AR SR SR T R . SRR T B UM 5. FEIX IR ST . FRAT S e R A e 1 4 L o
MR SRR, G IRES B AR AT, 7R T @ik PRDXT AJ LU i 2RAE T4 i 25
[ i e R B VR RO . ROV — B (IP—MS) s it (Co—1P) 2 W,
PRDX1 A LMER TS CULS 454, il NRF2 (97 Z bR ff ol B2, {2 iF NRF2 B85
B, G F WAL EE R B GPX4 fy3kik, MIMMHIERSET-. 76 AOM/DSS i 519 /N R A&
PESE AR AL b, PRDXT i B /0N BRU25 I B9 i B30t 1o AR T3 AR BN R, P 45 m 4t
NRF2/GPX4 il g5 F 3R35 3E R 8. B2 RSO SEge 3R, OBk PRDX X 25 fiz i 12t Jee ry 41 i
FH A9 NRF2 S0 R s 4k S8 T4 il 57 ferrostatin—1 259385 . G R4S I i J8 A A AR 43 M 2 B
5 HESAAL . PRDXI E45m A 40 3 m3kik, H'5 NRF2, GPX4 RiARIEMKC, %
WF5ERM . PRDX1 /R0 FRER, dlid 44 CULS #4058 NRF2 & A P e gk e, 19
GPX4 FKRMHIRICT, W EIEES a3 S 25 AR S [ 1 ) PRDX1 0] 68 i A4
il 45 W e G P T TR (R P TR YR T A

K. 45 M PRDX1; NRF2; #bT:

FrECXERMIN S FERREZ NS FHEREAR
JEROT . ESIHET . R
THHARIR A E b G A Y 252 Be . 1077, 117004

W ER . BT, FHEARERT R RS . X TR # TR m 25 e e, oK
HEVGRY T N AN, EL AR SR 25 RIHL ] B6 7 SR AT A TR . PSSP I A B 5
o O A e BRI R SE R S, TR 255 NI BP0 H ML) K B ) S . WF5E 07k 1
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I TCGA Hudla e v A2 A e i WY RT /S BE AL, K A I ) P 85 S A8 PR A A R AR Y i i )2
P R U R R i KA . B — 203 i CRISPR/Cas9. RNA 4. RNA—seq. J&8H
SRR S B R AR A TR X L AT B e B AL R 5T . TR I8 A /) 703400 1 30 s 28 BE 48 2
P SR U A LR AL B 5] . JFiEad RT —qPCR. g Bk 45 77 3k X AL 2547 75
58, WFFELE SR . 4R AR Y 0 0 0 2 B, AXINT Bl 1 2 28 i B8 %o A8 2 10 B g A4
2Ll ] CRISPR/Cas9 R Gemilk AXINT, Bk 7 AXINT 2k 5 i 1 JFF8 40 0 60 1 58 fiE

F 3 BB RE ) A 25 S e R A R . S e[RRI R SR A 2R 8% R S
FEARRR ARG UE 1 AXINT BRI R AR 0 . 9 — 2P A9 RNA—seq &L, 20/ & B4R
RIEN KA T WFUE . H—DRIBESE B, A0 045 7 p15 76 AXINT SR A&
PR e gk A Pt 25 Y AR ML S 2R T R T, IR plS W] RERTE O A R i 24 h iy
TR A, X AXIND 4% pls BILHI AT A B, AXINT BC F 2T Wit 3l B A9 30
AR ¢~ mye (K%L B, 1Ml c—myc fE5 miz— 1 ERE 5. LR pl5
(7K o VLI A Tl /N3 40 50 2 0 0 1 2 2 B 2 Y e KDMSB 5 & 8 JE kA
ARG = A A AP MRE M . 3 2 ) KDMSB REAS YK & TR X 18 Je i Uik, ot — 4510
PLIDFTE A L, KDMSB ilad 4% p15 /% 7RG A et 2. A AXINT MG AR e
T 25 AR AR . FNTEIRTE S-S P JE T 25 58 R IR A0 S MRS AR AL L AXTINTL B 2 4 i ofe
S R RS AR R AR LA Sz AXINT AR 3538 J R IR B0 S R RS AR A A . AR N R A1 22 0 T B3I 1
KIDM5B il 50 A& A JE 16 FH X i 25 g e 3 kil A . IF9eiig . AR WA B T AXIND
BRI I 5 T lenvatinib SR FE IR 22 18] (9 5 U 5C Z MIBLARL . LR T /N 5400 44 50 2 1)
KDM5B 39 A8 JE ik 2435 SR s O AL A1 T BE . A PRI RO B ST 485 34 B 10 i i e Je it 24
B AYRE— AR b IS I Je R 3L T iRy T ik de .

FSARET AT S X IEEMERE

FEEIL, TERE, ], e, S, R, ke, SR, BERY

TINBERIRAE B S — BE B MR . S e R SR S AR E TN R
B S S e s, TN RS BRI, 5114365

TN B R AR AR L I IRZTERASERT, M, 510405,

TINBER R 2 A BRI R B AR . ML 5114365

TR E R R SRR G R, P ER R 210023;

SRR AR RERE S T, Kb, 512060
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AT R — S R sE T, EE LI EE I EFLE (Gasdermin, GSDM) R4
NEEF, BMET-HUTE M. AR TR B MG T BT R e (AR T 2 R M
o (MMD B E M i AR 7o Rl . 22 R P B R — 2R BOE M IR g, SR TR T
KA. FAEEEREZNHETE MM AT /N a Y. BiEET MM M E2 25 E A
A EI RSN, BT GSDME #R48HE ) MM dififg g1, FATTW & Bl ar A iy 25
WL e i 5 T A L IFTT1/ T3 1 fish & SR RO M (1 MM i fE T, 54k k
Bel—2 il 55 FH A B it MM FERT . FRATIBE S 55 T RER IR 2k T C A A A To A DGR [,
SE T AT MM PR T 2 R AL A . IF B R BT PUATE 1 GSDME 78 MM 4 i rfr 3%
BN, HHRRABUREBHEBGAR . #—L 00 &8 FOXO3 /& GSDME {4 7 75 % 5% [
¥, FOXO3 it 5 GSDME Ji gh 7 KI5t E (PREs) 454, {2# T GSDME [y % 5%,
5 GSDME 4, FOXO3 7 MM i 2 R IA TR, E/NRIANTE S RIE FOXO3 Al LLiE
i caspase—3 MNIMPHG GSDME, it MM 4 g i &£ T Il /N b i 2 R B s A K. dF
— L, BATES /N FRAME YR IGEE, &Ik AN IR 0 S 20 & Wb B g T 3
T FOXO3 #1 GSDME ({65, TN . #bE i 7 i 1m 715 5 K35 GSDME (1) MM 41 it %
AfETT, FRER R EIF FOXO3 #it GSDME &7 H 5 Kt MM I% v, i B B 5y
k. B2z, AT LB FOXO3 il GSDME #y %% 36 X MM & A Fl /9, 9% & /i 1§ FOXO3/
GSDME #fii] G2 — Rl oA B 5 A H TR 97 MM T SR m .

Ak, fEid ik FOXO3 g7 #h s 7 A BEE MM 4 ifd RNA—seq Z5 584, FRAT R Ml
ik FOXO3 F 45 7 b fig 7 4b P2 (% MM 48 it 45 6 K % 20 B o 9 2 1 1 44 7 3 PSMIBL
PSMB2, PSMBS5 [ /KF-3Rik . BT MM 4 b 8 (A AR 0y of 3Rk 38 % 5 MM G A i i
I A I 25 B HLHI AR S, R, FRATEAR, FOXO3 i 2635, A g 7 40 BH AT BE i i P AR
MM 41 ffd rf () &5 [ it A7 56 PSMB1., PSMB2, PSMB5 (1435 1k M X471 MM 5 85 1 il {497 151 1)
FRAT . FRATE AR 2 A M bR K562 45 T 4B AR T A 45 25 R i T S B A R ER G 4
2y, KA ALAE TS R SR A R R AR B, MR IR T R ORI S 2, SAbE IR T AR RS
FHIR A IR K FH 2 L IR A K B Al P 48 st i (TC50) fHAT B3 N R, Ze4bEH IR T kb
FEFIA M I AOR A AR IE B B, X e S0 285 BN A i 77 T S oK e R 24 7R
7 22 KA B RS, I 5w BRI fe K i 25 4 (L R AR s

OCHE]: ZRMEERERE; fiTo; FOXO3; GSDME
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IGF—IR fi % RIG—1 B&fR{R it L Pp 8 EE AR

W, R, i BAR
HHEBERI R LR R A B 2 B2 R AR B K2R A Toe b DA R 5 TRk R, b
5, 100069

Hi: IGF—1R J& TR RIA M Z R MRS (RTK), TR Az &Rk,
IGF—1R — A e — AR PR AR I T2 0 THuE 29 st my i it rh . 4R, B
FIIFIE IGE — IR il St b FH o vayr . R BE 51840 A e 2 ] IGF—1R fi
FEVERI AT HLH A &, AT 58 6 8 Pk b & B0 30% IGF — 1R BEf% fih & i E3 32 & 11
MEX3A A3 RIG—T Fff, 3 i ik WA s e SO a5 U AR ik 45 B I G o

ZEEL. RANZIG IR RS DR LRI R IGF—1 il V8 IGF— 1R, I 545 i1 i 25 )
FHOC, TTEEE IGE— IR WIBH 1k IGF—1 fl3 i 8 4 i s 5 . U6 B I IGF — IR R4 34 58 v (9 1
Mo JATEM, #eE IGF—1R figigfil & i E3 12 ZiEHH MEX3A /309 RIG—1 Fffid &, if
AR S AR 5 . L S 4R M 5 15 3 S 2R ) B—arrestin2  (Barr2) 38 i3 AR A4 AL 4 4
) IGF— 1R 554415 2 E3 iz RIEHM MEX3A #E T8 RIG—1 MFEA# . fENLEIOT5E 7 1 ,
FATEI, WG IGF — 1RB 2549 h i) “BE R SL A1 0% B #2313 B R 1k Barr2 1) Tyr64 1
Tyr250 AL IG %, ARy Barr2 5 RING 5 #9 B0F i B 1 0 46 20T 1 9 MEXSA i i
WM, A RIG—1, FHIET RIG—I—MEX3A—IFN {55, S3% 1 BT#HE (JFN—D
ACFREAG .l EE S o i/ NR G5 798 CT26 A MC38 A7, §ESE T H T IGF—1 #3% IGF—1R
W R Barr2/IGF—1RB il parr2/ MEX3A & & r S B f# RIG—1 % T IFNa FIHREEH
R, TS5 poly (1. O IRYT REWS BUE M e e A bE , AR i 25 e CT26
G PD—LI1 HuiRiay7mt2h) % PD—L1 Hiik i Susdt.

5 BOE IGF—1R fil k& i1 E3 12 R IEHME MEX3A /- S:09 RIG—T B, i i Ak 5
PEMAYE T AR BESS A G TE . WOE 19 IGF — IR i 15 Barr2 M2 2L ML 5 MEX3A HAE
WiE MEX3A, RIG—T YRR T30 IFNo AHIC 1) [5G S e 40 i i 2 BH . s S e iR 5 % Ak
RIG—T ¥l ae 1 E TME i) RIG—1, i “WMiE” X5 T PD—L1 B AREUBRIRES
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ETIRETHREEBNARAR
. AR BRVRY . ERLT . R
R R SRR R, HIK, 400038;
PHPRERR 255 B, R, 400016

fit 2024 4£ WTO Ry Eofi A8l s . FUBYE © Ui i 2 BREE — JOBPE MR . %
LRI R E LT R T E W N LR T 40 (breast cancer stem cells, BCSCs)
SEFUE IR Th B AFREHT S 2 10 o LI BER) T AR . ZIHFSEUESE, BCSCs 5 M e
B ORI G, LR B A R M R W B 25 R 2 — . BCSCs M B AL £ 245 AT
JUANTTE: (1D A T3 Rk e ik BCSCs 8. BCSCs mRik g e s 732 4 CCRS5, i
CCRS Al 15 S E A MSC ATz 3, % T BCSCs iya btk E. 74k, BCSCs ik
TR FEAR CCLS, HY5RMAREAR 9 (MMPY) [#3Rk & i RIEMDE, MMP9 {2
BCSCs & A= & {7 40 g — [8] 75 i 5 4k (epithelial — mesenchymal transition, EMT), M [ 3455
BCSCs Wiz Z8RE J1. BCSCs A1y TGER {2 i Treg AUEHY LM, Treg At —20
R TGER, W SMEaiik: EMT, fedffrZ785HF. (2) @k RFI e Bk N R AL sl ok . i
#E BCSCs #:#%: Wnt/B— catenin {5 5 =2 o 40 A 3 S5 A SCHEm B . P21 JEp il i |-
Ji TCF1 A4nid fi 1 4 H D1 s Wt {5 5l g, e dF BCSCs 9 A R E B M. Bk
AKT2 @ G Twist/mTOR (55 #%, feiff BCSCs &4 EMT, DA 2 L B Ji 40 T 4%
fRFBMERILM . (3 AEEGRIAIEIE BCSC AR BEFH MR . SIRT1 240N —Ff NAD 4
(B 2 BEALBEAA . SE AL RO AR OC IR JRAE 1 (paired related homeoboxl. PRRX1) 2 2Bk,
182> PRRX1 B35, ib— il id fe ik Krippel FEH T 4 5%, i BCSCs i EMT/MET By
i, fiedt BCSCs W%, MW Is GD3 &8 (GD3S) & B Ay & e i B2 /Y 35 b g . 7
BCSCs &1k, milx BCSCs H GD3S #Y g fith F K ST8SIAL, £l FAK— AKT—ERK—
mTOR {5 Zif %, b BCSCs 4R Mbr Y p Rk, [FRHPH BCSCs &4 EMT, 55
BCSCs WM MIZZEMAE S . GD3S W REMIRTF AL R B MBUS et 7 — PR ER A, (D
RNA i k% BCSCs A FEHT . B MR RN /N RNA (miRNA) 5 K4 E 4 14
RNA (LncRNA) #E BCSCs W A EZEA/EH . LncRNA NR2F1—AS1 2 —257F BCSCs 5 3%
B RKEEIES S RNA, jd@id 5 NR2F1 1 5—UTR 255 7554 PTBPL, Hyis NR2F1 Bk, HEii
Ml ANp63 55, AW BCSCs &4 EMT, #illfil BCSCs &EiT#, miR—7 & —F L EUH
DLHY gz sl 7=, 72 BCSCs ., miR—7 j@id B8 0 NF—kB p65 #5¢H 7y 3'UTR, j8i/b
BCSCs iy N B AR MR M 2 AOE ik, [WNE Bl E— 4R . il BCSCs 1=
FHFRS . Bz, X BCSCs R AL 1 B 58 A B T & BT 00 i 78 s, R 24 4 8 1) e I
BCSCs W RE I EFLIIETRY T TP RIFAYIG RN AT S, AR AL
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A M AR 7 DMXAA ZE e T PR APl EEMAARIEERER

HEE, BB, Xk, FAE, X, FESCE, Kkt
TR E AW B E R 7 ek 2 i 2 E E e E . Jbat, 100850

MAEBIRF] 5, 6— W IEEAEH] —4— 2% (DMXAA) mlESImE N ZmEET, S8
A R IMPESRSE . DMXAA EEIE /N R TR KGR 1 (mSTING) @A %8s, H
XfAZE STING (hSTING) FSZmaHEE /N, DMXAA X /)y B S i 96 09 250 PE R I PR 1k 36 v 26
TR 0 AT 8 B X STING 2R R Rh B PEE . SAT . AR RIS . DMXAA i S22
TSR R AR . X P JE Y 45 AR TR AT 5E DMXAA TE A I g B R R T
STING ZAMHIRHE £, 7EXIME5E . FRATUEW] DMXAA 5 AR/ BLUE W05 240 i 0 25 1
(CapG) HEFVELEA . W RIS TR (SPR) M H 5 hCapG iy KD 2y 5. 839 M,
5 mCapG 1) KD 4 2.867uM, X} hCapG 094>+ X # M 45 R B n, 5 hCapG # B AEH M
DMXAA SR I HE B 4P 1 Argl37 LU IBRE X I 1Y Arg201, 1lel96 1 Ala205, #f—
R INEEWF SR T CapG 2 F17E DMXAA X A 8 ik N 2 4iife (HUEVC) i 4 A sl AT
. AR A WLEN R RS (03 A LA K, AS49 Il s 4 i i (22 i G HR AR T . R AT B
RE IR T — PSS YRER, MR T DMXAA 5 A B E I 7E STING 0% 2 4h
FORLIR o 33X — R IURAL T FRATTXH 24 B 2 1 72 0 DA 390 £ 2l W A 7RI PR P4 355 vh 22 07 T A ) ) 34
fift s IFATRENFEET CapG 25 AR R M A= Wrbr & 90 1 DMXAA R HETRI T H AL R .

B—AIVA &I #) ] Keapl/Nrf2 B FSKE TN EBZENIERISITR

VT R, A, BN, AdAe, EERE . Eafe
U EBEAEREBE & Lt BMVNEE B 25T E RSk DG, dEat, 1000505
P E BEERRERE & ALt VRS BE 25T RARZI AL TE %, dbaT, 100050

S 2 (melanoma) JEAEPERRLIE 85 B9 — KA. BRZ ARORITIIZEY. 25 N
SR Arnebia euchroma AIFIS24 % Arnebia guttata Bunge i) THHL . 7 L8041 4 1)
BFIE kU BZEIRR AL A — p— L BEEIE R IRELIT £ 5 (3— acetoxyisovalerylalkannin, g—
ATVA) HUA B35 08 G 2R TA M LR 0 (o 2R WL 0 R Tt . R0 R 2
O ZRAR R, B—AIVA FLAT 530 S AR @ 2R A . TR MERNIER. A
MR BN EIIZE GO/GL 11 p—AIVA (4 mg/ke) 7E/NEUEE 28 BI6—F10 AR
(6 20 A375 RERIHL N BUBDE [ 3R B R BOHCR G ZRAET . ELIMRI R >30% . ME— B Xt I
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YU ARG KB, B—AIVA 1] LR 42 S 4 G PR H i JE  (reactive oxygen species,
ROS) Ffig Brid EAbKF A0 R E R E 1 R A, BRI H Ik (GSHD Fa it
HKH ALY EE (GPX4) JK -, it PTGS2 iy RAFIM G FTHI py3Rik; #FoEid L3 g —
AIVA r] DR Keap—1 335, il NREF2 #1 HO—1 (935, (40 Py S 480 A0 L o 40 i 375
SYIPAE T, T LS, AN p— AIVA 3l i #1255 40 i P9 48 1k B 3K A i il
Keapl/Nrf2 i #1755 P I B 48010 B 400 22 Gt 26 i T 75 5 A M Akt T R FEht R 6 0 VR A
AR FE Ay v 24 58 RE TR AS SR 1 2D R AR AL TR

B—AIVA &I #) ] Keapl/Nrf2 B FSKE TN EBZENIERISIHAR

VT, Bl SN, AR, Mg R, Eate
rpE AR & JLaTEh RIS 2GRS RGP TE G, dEEt. 1000505
S AR & L RTHMINEE 2 BE ZYIBFSE T RAREI LA BATE . dEsT, 100050

AR (melanoma) B MERE R fe s 19— R KRR . BRZ A RURITIIZG Y. RN
LRI IR 25 Arnebia euchroma MINGEE I Arnebia guttata Bunge BT EEAR . ASURSZH mij i
WFIE S TS BT AL B ) — B 2 BREIE SN EEIT 5 (3— acetoxyisovalerylalkannin,
AIVA) HA WERMPURORBEE, (FHRESURORBPLE ARG, RAITRHZ R
ORI R LI, B—AIVA BA B F MG 2508 O F MM E s, SRAREZBIER, 5
T, BERAIEIAE GO/G1 5 B—AIVA (4 mg/ke) 7r/hRB (KR B16—F10 F1 AR
R AST5 fR /IR 1 3 SR B RAF PR A ZIVER] . HAIMRE R >3000, #E—2 X 3
PURORHLIPTS LI, B— ATVA W] DL 25 AN NS TR A H15E (reactive oxygen species.,
ROS) Ffig Bt Sk, (EANME N R ke 1 R, BRARAn i = e ik (GSHD A i
HAGE A (GPX4) /K. et PTGS2 ByZRE RS FTHL B93Rik; BFEE A8 3—
AIVA 0] DR HE Keap—1 35, 0] NRF2 1 HO—1 ik, 40 BT A AR AL B 30 il 15
SUIET . T L EgE R, BRATINR B— AIVA 38 i $2 5 40 9 4201k R 38 7K 7 Fn i il
Keapl/Nrf2 18 {5 5 P P50 BT 48000 B A0 22 98 2 i T 75 5 4 M Ak 0 T R P08 (0 300 VR
ASBIF G Ay v 245 58 T R AR R 1 2D AT AR T AR
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MR BT ERE 4 BRI E AT B AR N I R LRI R

Wlth, MM C, T
IR K222 B W 2 25 T . B, 250012

S5 H R R WL R 2 — . " E R NSRS R A A A2 4x . AR AL HESS H
W SR MG N R 2 — il IR A A AR A, e 0 i T A o7 Sl S BB, 5
BIERG (R IR REE R . H AT TR 4 B (AT 250 5 — sURmENE (5—FU)
S LA REAE IO 2. oA RO e 25 B R R . HRIER B Z . AHGEm R R
X Z R A R . BRATHRSE T4 B N i SR A E T B I SUT 25 B M e A 1R 2R e R BE T By 4
HER . Bt TSN A A AT DL R PR I A B LOVO g N i xs 4. i
eI 4 B HT — 29 A IR W5 e B B SR AR B A 26 A 1 T 23] LOVO
MR, TR, X HT—29 giufgiRae. AW Ri2m. Mtk g i LOVO 4njfd
() ROS Fl HIF— 1o (323K 7K -, #04] PISK/AKT 55 il g 30 ] HE A 8 1. %t Ras/MEK/
ERK {5 S IO 20 o[RS . iR 3T S s S0 PF T PIRN 25 e 40 M B e A T, 4
i 20 ML 5E . R AR T A A R E ] e . S Ah . BRI RS 5 —FU & X B
AT HT—29 40 A3 5 JC W R A B R SIAE T . (8% LOVO 4 i = 28 T A 235 14 B
FHMFIVEHT . XS AE R R . FEBRAE ST T R IR 5 Wi B 2 — O i g o 41 ) oo AR 2R e 7%
(25 B i AR N A SR R S A R DL A T 55— T Tl i 7 S AR A R M 2 B AR M i A
WA R T A AR DU MG S T . iR T SRS B A 4 S AT R R M 1 T 2% 14 B A0 S
1HeHhs

SDHA/B R 2518 I A BR cullinl § NEDDylation 32 7E YAP/TAZ & 5 {8 i# FF 4R A= V15 3E

Y. XU, HRA . AR, AUkEE. DR, RIT . Bl
TR ZE 22 BE . WHiLAE DU 25 W0l PR AT 7T B S0 3, WiV AUt . 310058
2 PR AR B AS B  FEH 00 A A v, AEAE AR 35 S 2R AR
SR SR B BARBIL] v AT AE . DRI, 8 7 SR e At e b O B 9 Al S R S AL A
LA S adis . 3T A BUN G787 58 A Wb ic W) HoA T 38 00 3 SO (EL. B 30 1R 0 = I
(SDH) J&—Fh B AR A S DU RAR . B35 DU IR SDHA/B/C/D. fE = BRIRIAFF P fiEf
BEIAIRAE A IE ] R . SDHs e s TEAE L2 B 15 . SDHs /b i S Z A B8 3R RS AT
I R BB R AN RS BTG, (EHERALE i AN T 2 . AT S0 R AR M T4 4015

85



HE @R 2024 £EN+—BHE=H

T/ HCC AR AR A SDHA/B 357K 18 32 AR, AR ™ W 3 3R K 118
R U L B, H SDHA/B BRI 3 A R S BUIARSC . LT 58 4 2L
SDHA/B (216 3 23R MR BLUR . J5 & il 40 E3 2 2 E Ml 19 #2221 73 Cullinl EH /Y
NEDDylation &4, B3R E3 {2 K% i SCE3—TrCP Tifg, MMk S H F iKY YAP/TAZ
RS A A is . TR TP O ARE R AR (R A R R . NI R B AR (SDH %
) B AR X TR ) YAP/ TAZ 1T 105 B U, (AR R2yo 9006, ks
IR (SDH @3ik) BN 5067545 . AR5 7R T SDHA/B K BRI 2 5 Vi 2 )1 240
JHJe PR R R OCEBLAR] . SDHA/B /b 575 cullind ) NEDDylation fH1E YAP/TAZ 125
FI AR ok (2 i HCC Hg5i, il SDH SR8 HCC i igx) YAP/TAZ il “pia”, Jffill
XLEANL S 52 YAP/ TAZ W RS0 . IZBFFE A I R SDHA/B 238 549 5140 a8 B3 Bva Tr 32
BT R AR 5 1)
i . SDHA/B; B¥IAMR; YAP/TAZ; HCC; NEDDylation f&1fi

Mitophagy—deficient tumor growth and metastasis are vulnerable to ferroptosis induction

Hai—Liang Zhang', Shan Liu', Li—Chao Li!,
Zhi—Peng Ye', Rong Deng'* and Xiao—Feng Zhu!" *
! State Key Laboratory of Oncology in South China, Collaborative Innovation Center for
Cancer Medicine, Guangdong Key Laboratory of Nasopharyngeal Carcinoma Diagnosis and

Therapy, Sun Yat—sen University Cancer Center, Guangzhou, China.

Objective;

Ferroptosis is an iron — dependent manner of programmed cell death driven by lipid
peroxidation. Ferroptosis inhibits the occurrence and development of tumors and promotes the
curative effect of cancer therapy. Induction of ferroptosis is a promising antitumor strategy.
However, the high heterogeneity of tumors’ ferroptosis sensitivity greatly limits current
translational research on ferroptosis—inducing therapies. Identification of ferroptosis— sensitive
tumors is critical for the application of ferroptosis — inducing therapies in cancer
treatment. Patients derived organoids are three — dimensional cell clusters obtained from patient
tumor tissues through 3D culture in vitro. Tumor organoids constructed based on patient tumor
samples play an important role in new drug screening and drug sensitivity studies.

Mitochondrial homeostasis consists of the synthesis and degradation of mitochondria and
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plays an important role in the malignant progression of tumors. Our previousstudy suggest that
defects in mitochondrial degradation, that is, defects in mitophagy, promote the malignant
progression of breast cancer. We found that mitophagy deficiency mediated by low expression or
deletion of ULK1 promotes NLRP3 inflammasome activation and IL.18 secretion, leading to the
formation of osteolytic lesions and the occurrence of breast cancer bone metastasis. Similar to our
findings, multiple studies have reported that mitophagy defects are present in various tumors and
contribute to tumor progression. Arajita H Chourasia et al. reported that the loss of the key
mitophagy— promoting gene BNIP3 promotes breast cancer lung metastasis. BRCA1 deficiency
impairs mitophagy and promotes inflammasome activation and mammary tumor metastasis. These
studies suggest that defective mitophagy is an important factor driving the malignant progression
of certain tumors. However, how to inhibit the growth and metastasis of mitophagy — deficient
tumors remains unknown. Mitochondria are closely related to ferroptosis. Mitochondrial
morphological changes such as mitochondrial fragmentation and cristae enlargement are one of the
hallmarks of ferroptosis. Mitochondrial membrane hyperpolarization driven by OXPHOS has
recently been implicated in promoting ferroptosis induced by cystine deprivation or erastin
treatment. However, the role of mitophagy in ferroptosis remained unclear.

Results:

In this study, we established patients derived organoids screening models of intestinal
cancers to identify tumors that are sensitive to ferroptosis—inducing therapy. We discover that
patients derived tumors characterized by mitophagy deficiency are hypersensitive to ferroptosis—
inducing therapy. Mechanistically, lipid peroxidation — mediated endoplasmic reticulum stress
activates ATF4, and then ATF4 transcriptionally upregulates Parkin to promote mitophagy.
Finally, mitophagy limits lipid peroxidation levels and inhibits ferroptosis by inhibiting the
production and accumulation of mitochondrial ROS. This novel negative feedback regulatory
pathway of lipid peroxidation is one of the important intrinsic anti — ferroptosis mechanisms of
cancer cells. Highly malignant mitophagy — deficient tumors lack this anti — ferroptosis
mechanism, making tumors susceptible to ferroptosis, and unleashes potent ferroptotic cell
death induced by erastin, cysteine deprivation, radiotherapy and immunotherapy. More
importantly, ferroptosis—inducing therapy selectively inhibits the growth and distant metastasis
of mitophagy—deficient tumors.

Conclusion:

In summary, we have establishedpatients derived organoids of intestinal cancers for

screening ferroptosis — sensitive tumors, providing a paradigm for identifying which patient —
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derived tumors are sensitive to ferroptosis— inducing therapies. We discover that mitophagy —
deficient tumor growth and metastasis are vulnerable to ferroptosis induction, which develops

new therapeutic strategies for this type of malignantly progressing tumors.

MAE WML T ZHHE7E allo—HSCT FREERBEWHTE £ Kt B MFE RN 52

RIS
FRERIE I RGPS, 2R B AL, 230032

SPEREAM S Cacute myelocytic leukemia, AML) J&— P PRI 5 i 0L 41 i o0 28 IF =
B AR FN L HERE A0 EE 1 5 5 14 22 R R . SRR N i T e R84 (allogenic hematopoietic
stem cell transplantation, allo—HSCT) Z&A2IAH AML LA R07:. BAEMMA T 406
TG F R R G EELEP ARG (graft—versus—leukemia, GVL) zg)i, {HFEF M &S
U E I RRE— BAEYPUE 8N (graft—versus—host disease, GVHD) , fitH& T 40 fgiR 515
FARN I e F EHL AN ESY (major histocompatibility complex, MHC) —1 fl MHC
—I s R RPURZ IR, TBHA T 4008052 52 GVHD fCHsE . By AR B 7EF
KRB HOR KT AR ) A0 M B 2 9 Tk R MR e b, B A 518 £
FERGIRR R, ARSI e HE R ROV . S52R [l I E WA 2 AR AR T 41 g 52
DAL AR AT B . AN A B A U T A R AA TG 8, A0BRTS g . SRR AR RE D
P2 AR T 4IRS A 0 AML /N GVHD WEAME T R pk T 41, iR R g,
AR T 4 ge /g b T 4 Mo A 48 B a1 20 iy B, k9o GVHD 5| 2 i) 21 219 B 5
Pi. PRAM AN MO 9K F B B 25 AR T DT 2 e B By T 4 s 506 4k, el T 4 b3k
5T CD28, 1COS LA Kz CDAOL (3RA B AR TRk d . tehh, (RS RR VIR A K
FI0 T UM P2 7 AR 8 rb o i T 200 B 1) 1 20 B Y A Ak, Rk e /NS T Re . 45
W AW R T T AR B AN AR AR BOR, OREE T T 4R A 1 DL BEAS 1 40 L T g
AR T 40 eSS il 5475 £ AML /N GVHD [ &AM A &, RGBT GVL 806,
AN AR AL A e R B AR . RERE I HEIR T A i 1 £ APCs 1288, FRAR M 2 Z ) 3
DRb G e VN 11 iR Lo N S T s 4 S e B N 1 i U B VA A 3 N A 1
MR FLER ORI I R A AR AR B REAE ] . BB T g0 A i T A
8 B e o 9 o < 3 e oA Y el R e 41 5 /- I 213 7 N W1 DN S 2
HE AT RESE AR AR M PR b —NIABYT LI A T AT S8R
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a. RAHTER R 2 PR

HRAF ML & MBI HURS I & AL TE M LR I E ST 7 2R

BAARIG /R « FFLl, BaTRREHR « SCROF/R, Jo SO »
HRERI 250 . BB AT, 830000

Hi: A2 ETE TR (Cydonia oblonga Mill. ) 42 EU o 22 24k A0 109 LA 5347 »
Heab— BRI Wbt Ak . Ul AR e F DA AR A A o i AR R, A R (9 F 5% TF & B2 41t
BrARE . FF A AHSCHR I TR AUA YT S AT i BB A k. ik SRV SR %S4 =
FIUHRFF L (UPLC—MS/MS) AR, PSR S BCY) b (4 2 B A5 A T o i %5
AT A ICES, WFFAR AT 2 1 2S5 EUC 0T i 1 1 200 B 43 Ak A0 A 7 40 v B TR T B )
PE— PR T SD KB B 45 20 2 05 (AR 4L 225, SR A AR AR B R (LC—
MS/MS) XL TS0 8e 4 (AR Z B Mzs A4l GEWAO MRy 25,
KEGG &8 Hriil 72 5 Y 5 Z M Z MR R 2558 MIRgi BN, RaR
PR TERR PR Y h A B, Ak 5 AR FF B I & 3 B R O J B TSR i b Ak e . FE 4N
RS GG AR PRI A TR AR I AR S Ak, A AR D A s T R T
R T HABAE BRI B o 03 A A 2 A T e s T AR 22 T A A AR D S i 22 iR g
W, EELREER, RN AAYEHA, PISK— AKT {55 %, AMPK {5518 #4515
SIERK. 450 ARFRAER TR IO T 2 9 200 W 0 B R A3 B AR A AT 7 A
VERL s 38 i AR A 27 AR A5 R T R 22 13 76 A= 0 A A 1 AR a0 o 8 K HL 52 i %) 35 3 I
ARG 45 S 0] Ay e A AR AR B 10— 25 K AR R AR A A . I Ry A S5 1 TR B A
TRTT LT 1 S s AT

Myostatin ;& STRA6/AMPK/SREBP1 {5 5B ¥EiF S/ RATFEERER

BEIEL, EHE . TTARMNCC . frinEs
R EZR R S AR AL A TSR FR 210009,
SRR T % T A AN, AT, 210009

F: BTy — R il ge s, HUERMSHIE (Myostatin) & H 030 (19— FfRe 4k ) 1L
IIRERY SR K . BFFE R BT, BRULPIACIE I35 1/ I Ah, Myostatin i 25 1 JFFIIE g B2 A G
P LR AR . AT B 7EIRTE B L2 Myostatin 275 a] LA S IR Bt 2 A
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HEMBIERMUE . Jrik: 7EARNSCE TR 8 Al C57 Mtk /NEL, 3 1 B i ik i 5 B A 56 s
(AAV) 4 JJG . i/ BB B LR Sk ad 30k Msen, 8 92 26 % 2 it PCR R g o e e
(IF) #/NRIRERTIL (TA . AL (GAS) R EPUskL (QF) H Msen (33 28805, @t
PR W BT (ELISA)  J2 Western Blot &l /)N FRUMILTE A HBEH Myostatin ) & A8k, i
JERER B eryete . FFIEEAER: (TCO) KHM=HE (TG ALK . FFIERSE A G K 5
BRI, ZEE BN AR R Mo /NI IERR BT & B Ol . FEARS 52 50 v % A1/ BRUE 3 T
i AML—12 40, 45T H 4 Myostatin J5ilalJe B aryeta . HaanpaA . F4nHaas iR &
FHOCHE D S8 (AN, B HF A0 IRAR o & B O . Ab, 3 ol 5 S 20000 B A /N 46 52 56 F
— % %E Myostatin if5 AR BT FRAPLH] . 2528 KNSR B, S Msm i K3k
WA TS, /DB Bl Mstn mRNA Rk g4 2 %, tbsh, /NRIFE Myostatin % &t i 2%
L (P<0. 0D, /NERHBER I AR BT E AR, Hh =08 (TG) W3 L (P<<0.05), J&i
R & WA EE 1 SREBP1, FASN B3 Fill (P<C0.05, P<C0.001), p—AMPK & Fil (P<<
0.001), MRFMEERZE R 7R, Myostatin 541 8 HAEHS 155 AML — 12 40 i1t 91 i 25 i 5 %5 1
(P<<0.01), JEMifR& M X% 1 SREBP1. FASN, ACCIl % & (P<<0.01), p—AMPK
WETR (P<L0.0D), #—SHLHIBFEERD], Myostatin 7E4K P SME R b 4 GBS T8 IE Stra6
FEH TP STRAG BB [l Myostatin T /15 B9 IF 40 e )9 AMPK/SREBP1 15 538 [ 3007 »
M G & B, 4508 i 85 L2 W6 i UL 40 Bf Bl 7 Myostatin fig % 38 i STRA6/AMPK/
SREBP1 i #1755 AR 51 & 1 .

id5Ri% EHHADH 18583 S YR MM E TR R B SHFERERER

SH L ATDEE L REE . ETHE . BT TR L KR
R R R A AR T AR . AR 210003
TMETRIR A B S R T 5100065
o 2RI 2 R 5 A R AT B 210009

HAY: AR ERE TR (Nonalcoholic fatty liver disease, NAFLD) J&—# DAFFEEME 2l
AE Ry Bl O HEA T PRS0, 3 U P & s SRR T R e R N Y IR R 22— ABF5E B TR IR ST
—Fp e B R ot E AL W B TR A B A K5 B8 (enoyl — CoA hydratase and 3 — hydroxyacyl CoA
dehydrogenase, EHHADH) Xf &R E W FHFIRE B, Jridk.: DL 4 J s Ie 5= 0
DIO #EPE/N g HED R, Rk EST TBG — EHHADH JRARSCHRE. /0 BUIFIE S 2 ik
EHHADH; [d]i## C57BL/6] Xf B2, A4 S DIO /M. Rk 53 0 3 4 TBG — NC itk
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B SN 1A, R AE (R R I, R4S S R A R, A
WIBEE PEATIN . JHF I A 107 R B S A I, AR RE . IR NE 5 B A R IR I A . 2
SRR, HFD /NG N 2R &R (ALT) ., SBREE (TC). (K% 5 & 1 8 [F i
(LDL—O), m#BEREAMER (HDL—C) FMfs g0 &8 B3 (p<<0.05), ik
EHHADH BRI KL BMREER (AST) ., Hi=# (TG, TC. LDL—C HilifEhg
Wi & (p<<0.05), HFD /NG IERSTHE B 360, FIE o9 S IR B L H 3 =8 DA B e B3 i
e ik B 3 4%, id3Ris EHHADH B a2 AR & &k, RN TG Rz e ie i & &t
TREZ) 1.5 /% (p<<0.05), i SA AL RGTE PEFE HFD B8N R b 3 BRI (p<<0.05), b 3Rk
EHHADH B¢ 18 HFD /NG S EE TG E (p<<0.05) . HRHmR 5 B irds R s, HFD
/N BRI S5 BE R & R 10 n . 33835 EHHADH F#% HED /NBUFIE K SE IR I 18 & 1 ) 2
AR . TR . WERRRR . BB VIIRIR it (p<<0.05), 458 1tk EHHADH 54 358 T i 48
RS P, AR EENR T RR A, G S IR B 2 0 I E G B A .

DECI1 deficiency protects against bone loss induced

by ovariectomy through inhibiting inflammation

Lan Lin, Zhiyi Qiang, Kaiao Chen, Ying Huo, Wei Liu, Jian Yang *
Department of Pharmacology, Nanjing Medical University, Nanjing, 210066, China.

Postmenopausal osteoporosis (PMOP) is a bone metabolic disease that results inreduced
bone mass and the destruction of bone tissue microstructure. It primarily affects middle — aged
and elderly women and represents the most prevalent form of osteoporosis in this demographic.
Statistically, approximately 50% of women sustain at least one fracture after menopause. PMOP
is caused by the decline of ovarian function after menopause and the sharp drop in estrogen levels
in the body, leading to an imbalance in bone remodeling. The bilateral ovariectomy (OVX)
mouse model, a classical model for simulating postmenopausal osteoporosis, is extensively used
to analyze the mechanism of the action of estrogen—deficient osteoporotic diseases. Differentiated
embryo—chondrocyte expressed gene 1 (DEC1) is a structurally unique basic helix—loop— helix
(bHLH) protein which is a major regulator of a variety of physiological and pathological
processes, including circadian rhythms, hypoxia, cellular proliferation, apoptosis, immunity,
and inflammation. Initially being identified in human chondrocytes, DECI is closely linked to

bone growth and remodeling. Our previous studies indicate that DEC1 enhances osteoblast
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osteogenesis and icariin, which upregulates DEC1 expression in SaoS2 cells, can protect against
glucocorticoid — induced osteoporosis. These studies imply that DECI is a crucial factor in the
formation of osteoblasts. Our previous studies have found a decrease of DECI in the bone tissue
in the OVX mice. However, the role of DEC1 in PMOP is to be determined. In this study, we
used the two genotypes (DEC17/", DECI /") of mice to make the OVX—induced osteoporosis
and surprisingly found that DEC1 deficiency protected against bone loss induced by OVX. To
investigate the role of DECI in postmenopausal osteoporosis (PMOP), we utilized the two types
(DEC17/*, DEC1 /) mice to establish an ovariectomy (OVX) model and found that the bone
loss in DEC1™/~ OVX mice were much less than that in DEC1™/" OVX mice. The expression
levels of RUNX2 and OSX significantly increased in DEC1™/~ OVX mice compared with those in
DEC1™" OVX mice. Whereas, NFATcl, ¢ — Fos, CTSK and RANKL/OPG significantly
decreased in DEC1/~ OVX mice compared with those in DEC1 7" OVX mice. Likewise, DEC1
deficiency suppressed IL —6 and IL— 1. Further study showed Runx2, Osx, Alp, and Ocn
significantly increased in DEC1~/~ OVX BMSCs compared with those in DEC1"" OVX BMSCs.
And the mRNA levels of IL—18, IL—6, Tnf—q and Ifn—7 increased significantly in DEC1"/*
OVX BMMs compared with those in DEC17/" sham BMMs, but not in DEC1/~ OVX BMMs
compared with those in DEC1 ™/~ sham BMMs. Furthermore, the p — IkBa and p — P65
significantly increased in DEC17/" OVX BMMs compared with those in DEC1™/* sham BMMs,
but did not increase in DEC1™/~ OVX BMMs compared with those in DEC1™/~ sham BMMs.
Taken together, DECI deficiency inhibits the NF — kB pathway induced by OVX, thereby
decreasing cytokines, and subsequently, inhibits the decrease of osteogenesis and the increase of
osteoclastogenesis caused by OVX. The findings provide a novel understanding of postmenopausal

osteoporosis development, which offers potential avenues for the intervention strategies.

BEIREEXT LPS i 52/ RRyEEEfF X 2 B0 52
KR PHAE g, SR
S EERL R LR 2 PR A S S %, 3, 563000
Hi. EHgZHE (lipopolysaccharide, LPS) Tisz/NRAEK, W% = 380E (artesunate,

AS) /IR W S I it i AR A DG 2 R R0 5 7 B ] ALS DA B A S5 0 AR 2
L5 B A OB Z AT SE R
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Tk BALB/c /NRIESE 3 RIEIEE SN LPS, 55 4 REFIKES K& LPS, 4 /it
G AT AS, (1) AN i FIATHEZH S TNF—o. 1L—6 F1 IL— 18 7K F. BRAAE Y (o 2t
37 e AS X LPS ERERE/NRATAIFER . (2) SR HEE et S /IN BRUFF A A0 ik s B2 H7) -
g AS X LPS ifid 52/ U IE RS2, (3) A6 A Fes 55 e 40 R0 U vl e A PR g (K2,
PFKFB3, PKM2, mRNA N&EM) . HEEMAEER (HIF —1la mRNA) )R IAE L. B
AS XoF JHHIEZH PO I ik B i il 75 EA IR VR

53 (1 AS LU LPS i 32 /N RS B2 s e i F TNF—a, IL—6,
IL—1B K. (2 FIEALWI R W R R, AS BEERFIE I FRE . (3) LPSTif 32 /N
T s I 4 L B B A 45 3 B HIF — 1o mRNA 1B 25255k, FRAS HK2 A1 PEKFB3 fy
mRNA KA HA MR, 1M PKM2 mRNA m£ik . AS o] BRSSP HIF — 1o FIRHEE
fiE B HK2, PFKB3 ik, T8 PKM2 35k,

Z510: LPS T 527N BUBH I Ak D e A AL R UK RAIREAR . (R AS ) DL 3 [ iRDB e A G f
ity S PR PE R IR . AR N AR FRIA . SRIT AS WO IR REAE o2 300 IR ZS A 4 FH 5 9 45 1 s 4
B EA AR H BV R,

KA. FEIERE: LPSTifsZ: EWELNM; BEBEE, HIF—lq«

KRG R EFUE NIRRT R

EAYE, R, G
TEHE2AF5BE . JEE, 100850

FI: BREG 2525 (D3S) HATMABFLH . BIUNTERrLemt N SC 25 ) g2 . PR,
AE IR SRR E R PR B R D A 2R R R ISR I
I, 2528 B4 24 2 TR sRCIE i 18 45 25 i A0 1 — b il LTS AT vk . BB BR R B 4 25 10
AN ITEA R ABETETF R T RS20 AL FA N SO AT B AR T OF 58 248 B AR 25 25 W) i 25
T

SR RPN E EREUE 2 E B RS A T B IR R B . BB B A R R 2y
IMTH AT N TR E (PAMPA) i8S, IREAD (Franz 97 #t k. Valia— Chien 4"
Bt ML, A TIEBE (PAMPA) FBRLEA R, Yok, WA RS, (HifE
BREEAR s B RS A2 B SRR IR A BR ] AT b 22 S . #RAE AR . TBLME 22 A0 F A 2R A Y
HABARRAE, HIEL . mod a0 s AR AK A A BOE AT (Hacat 400D . 1E
Transwell J55/N 3 B R RE A8 U 28 L A 3R IO 4540 . PN S5 2 B S 25 B B 1. (W) I
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Hacat 20 fifd-55 N JEASCET 4R M 15 5714 v] ABEDIER B IR 45 o e 3R i rh 30 2% S 20 i
PR G A s P LS B B IR S e T RE A% . LAIK B B RS A8 BRI A . IO T R
O T 2R RO R R

28 K S 25 PR NPT BB BEAR I e I 24 0 1 4 B LT B B B . X T 25 W T K TR 4 25 R L
AR P B AT TR B AR o A A G BT 2 — P BB R R AR RO 3 o 7 B Sk b AP s
Priger. LGB IS BRI I AE A . BUA BIRBIE 32 R R BOR B 45 5 T et 19 07
% (AU A MR BZIK i B AR B, ol LUl /e B R P A A 48l il
AT BT RO TR B . ARS8 CAT B EOR 5 i s, — M IR PR A 4, 3l
i 2P B OB AT R IR D SR B 25 W0 AR N A= AR A R BOR

BT AR 2 R 2GRS (PBPK) 2 — Rl i+ S ALAS 00 245 1 7 4 D3 A R 0 A1 110 R 5
AL EESE T YR EAEYERT. A B SR A AR L 2 S LR B A AR R
IR TR BIIE T2 B 4 25 R GE. TR DN B REHE T A0 8 25 1 DA B2 JEK I WA A it 3079 20 By i e
IO AR N BN AT . PBPK REAY ] DUBE g 2459 25 7% K IOk Bt B i AL o T90 0 AN ) 550 4t
AT B2 25 P — INF ) 2k, A Bl T TN T R B 5 6438 1 M Clf R 254X 50
J1eE MR« DLV 24590 (4 A= 0 M HTEE AT 2

S5i8 . AWEFTE ST BRI MU SRR N BRGE B B AR TR 28 Bz 25 25 25 W 25 AR T
WAARERL AR TR 22 B 25 T R NL A R R 0] LAy 28 Bz 25 25 25 W i) A QB 1k B
iR At w7 %

BRTF HRAAE S X RENE PHF2 #ATAEIER & B & FHLEIRR R

KA. ZZESE, XITH
PUR RS2y E . FEIR. 400715

. BEF (Olanzapine, Ola) fEMIKR—Z M2y, 2 1 TR 7 E ALK MU . AR
M7 ZLGP BRI 5 5 1 8 3™ AR RE E RS 25 AL AF IR T . A BFFEIESE ARl i 1
TR E YR BT IES & EH ChREBP R L N A9 A/ SARAGIERTEL. midid A & 2%
{Llg PHEF2 5 ChREBP JE U sRIFFEE G 9, R L. IR, ASBIFFE 400 2 WL igs £ 5 1
ML, 9T PHEF2 2B 25 T A BRI 5 8 Lo 7L

Jiik: HEH180~200g BUAF SD K. HAREAF 28 K (Img/kg. tid). HHZYN T/
RACHECALEE R . XHIFAELH A DEAT ChIP—seq )7 2L & Chip—qPCR %ok, WB G JFFAE 4 i 1
PRSI LA S s e S B ak . A S e SO I AT E 4L 4k PHEF2 SR LI EH
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ARG . #%E PHF2 i RIRFE AR Atk . R0 PHE2 X R8I & L R 3Rk i 52 i s 14—
R R 6 XU 2Rl S 365 AU S 3 %) PHE2 6 53 X iEA T30 IE

gi0L. SXTRAAELL, BACEFSBCRERING T TG, TC, FFA il LDL WM iE, JENi&
BOCHERE FASN, ACCL, SCD1 JH G 53¢ K JH[E Bl 5 Jo k45 G 8 1 (SREBPL)  Flfk
KALA Y RN TS5 4 1 (ChREBP) 19 mRNA FI5E (FKF B2 M i, KEAFIEA8
ChIP—seq Fll ChIP—qPCR £5 4L ik /s B &0CF T 8 JHFIE S f& H3K9 = FH AR 7K - FAR 17 45 B OG #2
H:H Fasn, Accl 1 Sedl J3 3 FIX 5 Ay H3K9me2 &4, CO—IP Z5 5 WoR, BE L PHF2
F1 ChREBP & G008 i, WB Rl K BRIFAEHSUR B, AT DL 2 i PHF2 () mRNA
SR UK LA SRR E K- i m B i Rk Se g A 8, SR ik PHF2 P45 Fasn I Accl
IR A A RE RS . DA R L, BACV@ F BHLAE PHE2 % sl 7 FOXA2
AREHET _FH PHF2 19363k,

ghie . Wi AW AEALE PHF2 2B ACHE SRR 8 e i 2 —, WA -
i PHF2 &1k, feif H 5 ChREBP & & ¥ 0L i, BEAK Fasn 5508 15 & W K S 3+ 1)
H3K9me2 7KF-, {2 &g, A-Fi L.

THR— P #3074 718 B $HBERE X5 LA Fr NASH M £ AF IR K5 WX G R

R R —E R IRRZY BRI AT, JEat. 100191

B R AR ARA Y E X T NASH, HURIREER Z 1k THR—B £
Bshi MGL—3196 7E3AT NASH TIT 1l A 3] 32 B4 S FOCHER 45, 1l NASH 45
AN TG RIS 259 . SRS 2 il R G 1B 2 VeSS . fEme FIFm a5
F 3 Sl 2 A R (AR EL AR AL o A i . 7Rk, FRATE ek 7 MGL—3196 K E Py A £ 5
WF THR—B & £ 13 8h 71l HSK31679 fE LR /N (GE) R R i AR (SPF) /)y B X
NASH SR B AT, RIS FRATRE A P 2 A . AR A R AD 8] i S A% 4 s (PBMC)
AL RNA I TR BE A LA 2430, T HSK31679 JRIFIBEHL . BUE . 2R B 2 s
RE (MAD) A% (n=50), LIATEHISE I8 AR D REACI RIE IR e e R i e 2s . FRATT0E
£2%5] MGL—3196 F1 HSK31679 ] £ SPF /MR &0k NASH IR &1 SRR I I ek, H)
AHEIRIT GF /ANR I RAEIR . 7 HSK31679 f9 MAD BASI 1, B. thetaiotaomin A3 & i & &
B, WA ZBAT (GCS) SR Cer (d18: 1/16: 0) F1 Cer (d18: 1/24: 1) fIAC
WAL E . S5 BTWT 19 GF /NRARLL, THR—B BRI T BTAGCS ) GF /N
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AIRR I PE I 28 8 Ak 2 B0 B IR B 97 28, X T B B GCS g6 M 9 I IR 2 18 &, 160 mg
HSK31679 [ H PBMC 58 e il (45 . nis Ak CD8o R SR 41 A1 MINCLE+E
W ZH M . ARG i 1B B R AE THR — B s F03A T A AS ] sl e (9 £ A2 Hh 738 g L i 48 A7
HR T HEY GCS BT R THR— B M55 Y7 NASH M B ZHUS Ar &y, o3 T igiE
WIAER) NASH JGYT SR BSR4 AL T3 05

T RAHIEEGHL

ETHFESIRANFFENLPERAMIESIEE EGRI AEEHRLIFA LI

BIZRAEL « K4, IKAEIE. TRk
PR 22 . B2 1A X T A% . . 830017

P PR3 0 I %) Jo 38 G 8 L 28 U Bh AR A G bR . R BURIEZS D fig it — A0 %
fbo PERIE, F W0 MG AT 2300 22 ol 200 e PS40 A A0 L A/ 58 5 ) AR SR I £ k4. B R
HUTIATS A BB HLTCIE G 0258 . AN 9330 2ok % B2 472 9 50 4 B 00 500+ 23 A I W 4 oL o ) 22 5
W, EBEERENT EGRL GRYIAER RN EF 1D e PP 4ifb i e 8  . EGR1 78
MR R T . oA/ SR VE O S R E AR, @i 2 Fh oAy TFB. R
EGR1 i #95 TNF —a, NF—«B %55 5 fE AL oF JHIESE B8 B w20 i M2 BUAK Ak B0 27 4 4k,
WIZEHIE T EGR1 J&BiiA LR e G SObR . 2253 T sh J1 #4500 16 H BT DNA 5 8 24 75 2 4
5 MY 5 EGRI 4 MMFE (WA MBINEI 2% RMSD<2 A, (/NI Z54 45+
FEE G AL N) o PRIMSEIGISIE T V8 Z 4046 ] B B N8 EGR1 & Ik, il B mk 4
Jfl M2 B AT HUF AR dEAL . xS RA S AR EE IR 257 R 8 B R, 2
HA RS VU 4 g 254
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Depletion of p—arrestin2 inhibits monocyte—derived macrophage infiltration

and hepatocyte apoptosis in S—100—induced autoimmune hepatitis

Ting— Ting Chen, Xiu—Qin Li, Nan Li, Ya—Ping Xu, Yu—Han Wang, Zi— Ying Wang,
Sheng—Nan Zhang, Meng Qi, Shi—Hao Zhang, Wei Wei, Wu—Yi Sun”*
Institute of Clinical Pharmacology, Anhui Medical University, Key Laboratory of Anti—
inflammatory and Immune Medicine, Ministry of Education, Anhui Collaborative Innovation

Center of Anti—inflammatory and Immune Medicine, Hefei, Anhui Province, 230032, China

Autoimmune hepatitis (AIH) is a progressive hepatitis syndrome characterized by high
transaminase levels, interface hepatitis, hypergammaglobulinemia, and the presence of
autoantibodies. Misdiagnosis or delayed treatment of AIH can lead to cirrhosis or liver failure,
which poses a major risk to human health. f—arrestin2, a key scaffold protein for intracellular
signaling pathways, has been found to be involved in many autoimmune diseases such as
Sjogren’s syndrome and rheumatoid arthritis. However, whether 3 — arrestin2 plays a role in
AIH remains unknown. In the present study, S— 100 — induced AIH was established in both
wild—type (WT) mice and 3—arrestin2 knockout (Arrb2 KO) mice, and identified that liver 3
—arrestin2 expression was gradually increased, and positively correlated to serum ANA, ALT
and AST levels during AIH progression. Furthermore, B — arrestin2 deficiency ameliorated
hepatic pathological damage, decreased serum autoantibody and inflammatory cytokine levels. 3
— arrestin2 deficiency also inhibited hepatocyte apoptosis and prevented the infiltration of
monocyte — derived macrophages into the damaged liver. In vitro experiments revealed that
Barrestin2 knockdown suppressed the migration and differentiation of THP —1 cells, whereas
Barrestin2 overexpression promoted the migration of THP—1 cells, which was regulated by the
activation of the ERK and p38 MAPK pathways. In addition, Barrestin2 deficiency attenuated
TNF—q—induced primary hepatocyte apoptosis by activating the Akt/GSK—38 pathway. These
results suggest that suggest that Parrestin2 deficiency ameliorates AIH by inhibiting the
migration and differentiation of monocytes, decreasing the infiltration of monocyte — derived
macrophages into the liver, thereby reducing inflammatory cytokines — induced hepatocytes
apoptosis. Therefore, Barrestin2 may act as an effective therapeutic target for AIH.

Keywords: autoimmune hepatitis; Barrestin2; monocyte; macrophage; hepatocyte
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Kl £F E3EBE (mucociliary clearance, MCC) J& PP 28 4t p i) F2 BB AAIL ] . 76 41 B B e
T, MCC (ufghsfs, S S EBWIE .. TN L B RRRBK, 50E 5 T4k & &
oo BN, AF 02 1k B ZE P 0 AR A R R L 0 RS DR AR 2 — A I R AT A
(Haemophilus influenzae, HD, H#FEHEBUEAE, W EA. SR, BRYLPEGR h L £ 4000
Pt LT ARG . B, FRATE S R A IR ENRRE RS, IF
B R 23 B 1% Hi BERRAYSIE RS, TFRIIREHLHIBIIR .

W F A B AR BB, R HEE Jefa . B F R A B A FITC ARic 44 8 b it
RME . RI HBY IR R et R b BrBE . it CCK—8 A6 I AL 8 It B R okl . &
B Hi R AR T K 4TS Ty DRI ErE, 3 FoKF b, dlid oPCR R st g 6k 3 Hi
YL TNF —a, IL—6, IL—8 Bdfin, H T LT M4 1Y mRNA Fikk
-, ffi DNAH5, RSPHAA BEHFILFH . o5, it migoe s o i & 31 Hi e fli 1327
BARICRFEAL., BT LRI, FRATHFT RNA—seq fl ATAC—seq, &M Hi &Y S5 b ¥k
MRS, ATP BN, LR BARSCIL R FR T UM, b 5 200 B 384 5 R 40 RS B g il s O
H Hi BYsE o oA gt i i SR B SRR Rk, Wl e g, o bZIP s R
FIE e ZFEHEZAEH], H FOXJ1. BACHI Al AgJ&HOCH MR 1.

ZE LR, HiUBES R A0, 4 EBMESEARESY . B2, B
T A 2R B M AL JORE I BN . AR AT BIEBR 2 B AGE R, XA R, i E
MEAMY, H FOXJ1, BACHIL W] fig & HOCH A # I F, (HAR—3n 2, RIS ATAC—
seq 5 RNA—seq 57, T AN S OB TF i 5 3k Rk OGP . ARBFSE e T Hi 78N
P W R S A FT BB IR G, SRR IFIRGE Hi R i A L e s T 3L
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Macrophage p—arrestin—1 deteriorates DSS—induced colitis

through interaction with NF—xB signaling

Ping Ke*™!, Dan—Ni Zhu*!, Meng—Zhen Liu*!, Hui Yan*, Qing—Jie Zhao",
Du Jing®, Wei Wei?, Xiong—Wen Chen®, Chong Liu"*

* Department of Pharmacy, Naval Medical University/Second Military Medical University,
Shanghai 20043 China;

» Air Force Hangzhou Special Service Recuperation Center Sanatorium Area 4, Nanjing
211131 China;

¢ Department of Basic Medicine, School of Pharmacology, Jining Medical University,
Jining 272067 China;

4 State Key Laboratory for Managing Biotic and Chemical Threats to the Quality and Safety
of Agro— products, Institute of Agro— Product Safety and Nutrition, Zhejiang Academy of
Agricultural Sciences, Hangzhou 310021, China;

¢ Department of Biopharmaceuticals &. Tianjin Key Laboratory on Technologies Enabling
Development of Clinical Therapeutics and Diagnostics, School of Pharmacy, Tianjin Medical

University, Heping District, Tianjin, China

B— arrestin — 1 has been demonstrated to participate in the regulation of inflammatory
reactions in several diseases. Thus, this study aimed to investigate the role of macrophage f—
arrestin— 1 in the pathogenesis and progression of ulcerative colitis (UC) . A myeloid g —
arrestin—1 conditional knockout mouse model was generated to explore the role of macrophage j3
—arrestin— 1. DSS was employed for the establishment of an ulcerative colitis mouse model,
using TNF—q as an inflammatory stressor in vitro. The expression level of f—arrestin—1 was
detected via western blot and immunofluorescence assays, whilst disease severity was evaluated
by clinical score and H&.E staining in the DSS — induced colitis model. In the in witro
experiments, the levels of inflammatory cytokines were examined using real —time PCR. NF—
kB activation was detected through the double luciferase reporter system, western blot, and
electrophoretic mobility shift assay (EMSA) . BAY11l — 7082 was used to inhibit NF — kB
activation. Our results exposed that the level of B—arrestin—1 was increased in monocytes/
macrophages derived from DSS—induced colitis mice or under the TNF—¢ challenge. Moreover,
conditionally knocking out the expression of myeloid 3—arrestin—1 alleviated disease severity,
while knocking out the expression of g — arrestin — 1 decreased the levels of inflammatory

cytokines. Additionally, NF—kB was identified as a central regulatory element of 3—arrestin—1
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promoter, and using BAY11—7082 to inhibit NF—«D activation lowered the level of B—arrestin
—1 under TNF — a challenge. B— arrestin—1 led to the activation of the NF — kB signaling
pathway by enhancing binding to IkBa and IKK under the TNF— ¢ challenge. Taken together,
our findings demonstrated macrophage B—arrestin—1 contributes to the deterioration of DSS—
induced colitis through the interaction with NF—kB signaling, thus highlighting a novel target

for the treatment of UC.

ANBRSHARBREEREREARKENAYHALPHINA

B

R AR B 2 IEE 2 B, 518005

L RS BRSOV R IR 2SI K G — DN BT 1 RMILOR . B —
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ATEERYAOMETY . SR AR ERRIE T T M kAR B AL A M e i AR AN SR U . BB L2 0 A 4 i
SHAEANE ZE BT, HALE AR E RSB AR, RIS E RIS RO B
AR o i T HA A OGRS REVER RS A PR RS A LSRG . BRIEZ AL, RAFEH LR
AERAERE, R AR ZE S ATSEI I ROk ARSI A, L, I LR
A WO IR R A RO 5. B BT, FOTWE TARARZS R ERaERES
LR IR B A, WL IRNSER 2RISR B RL, R T PR U SR B R —
i A S ML BT RS2 8 ri W A, [R)I B e~ 65 T R 2528015 22 A PR AL A, ik
THTTRHE R A AR B 2 Bl RN TRAR B 6 UM R 250 4. WF5E2iR. Har. |ATE K
IR T NS S il IF. IR . B N RRAFZ R R ERLRL, 2 B
o IETOLY A TSR B SOE . R LA AL T ) R Y B BRI Y IE A%
B HK. AT MBI TREBUNTE, B, IWRM®E (L8, TR
TURTSIGRE) « ] B B T 45 22 T S R ) R e B MR AR S e o 378 B3 P BRI B 2 O 2 4
ARG 2L BEg RE FIAH B T LATE AR A9 e B A A2 o B e JR AT R Jm AR AR AT T 4%
R, EAMEEZH AN L EIR T H AT 2R AL G AR S AR B R LA A
A, BT G — S BN P R S A 3 S P AR 2 WL A K O T 24 T e AR P
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A — PR TR BT . IR B4 B 1 L AL NI ORISR 3R B A S
ARG TR SIS (A BRI Oy 22 7 o 200 JsUA 5 i B S e pL i A F e 42
BE T ARG R SMIT SRS . DA 138 250 K i E R

CD73— it — i 7B B AR AT tE P R P (B R SHLHIAR R

RUEZ
LRIERIC A2 A B 2 2 R . %R, 230000

Wk FH S PETE  (Alcohol— associated liver disease, ALD) &—Fh 5K B a5 AWK HH
TR UEA TR RAEVERTFI5 . IR BE B 2T RS VRS 5 PE AT & (Alcoholic steatohepatitis, ASH) .
JREAL R, BRI M 0 =25 . ASH 241k, IR AL A HCC & R Se e 4%,
DA IR S E A FRAE . SRAEIT RS ASH AR & e ity J2 2L I PR o TS AH G 14E JT 14 0 Jee v B 02 2
(A — AR BRI B — S B AR B . AT R U R R 2 (A7 AE A LR AR . B — il
5% 2 BNR -5 K D RE RS 2 () AE e G 2R, R 17 JFF — Mo il o S YA e O s e P9 R 2
JHRES S & AE ML A B2 . R 2 e R W], CD73 1 R 41 MI SRS BB A 55 ) S Hi I 4%
Sy FAERFIESG T R 5 B . SR, CD73 8T8 RS 2 I 5 M AT 28 rb A9 1 FE AL 18 2 58 42 Bl
By, JFHAK CD73 5IFmisc ik &k, B B9 CD73 7RI M IE i vE 2 v i £ FIAL
i, Jf HAF CD73 5 M sg e Rk . Jrik MR A CD73 @il /NR . 2 kit ) 8 7Y
A G 9 75 I E F 6 35 CD73 (AAVS — CD73) 1 BBB %I i A 3¢ W5 75 Kl 1o %6 35 CD73
(AAVBBB—CD73) @ 37 4 P A Wi Pk I 2 A 8L, 4 A1 3 ik 100 mM 7 4 i 3 RAW264. 7,
BV2 WRhA0M R SR, SRR AR A 230 8 sIRNA it 38 Bk x) CD73 47 TR Bk
Ik, EMERPHASME R CD73 XF R5E RN Ve . 4558 SBORA/NRAH L, mibR
CD73 JnE 1S 1755 (0 AR 2 S g » Ik 3238 CD73 J5 /NBUFFIIE . R 1 I s 24 it
B, RS . ARSI . St EEE, K Rk CD73 eI G i 5 0 I
JIE. Rt TNF—o, IL—18, TNF—o F4RGEFFRFE . RIMEER o, DU CD73 Ge68
FORE S S0 R AE R F IR, il #ik CD73 Ge 68 W5 R RS A I RIE Y . BLAh, TR
/i 3%k CD73 J5, PI3K, AKT I AMPK W #8§fR bk V-3 & A e 2E . Jf Hildl AMPK fg % 3
% CD73 XNERG 75 S S0 RN IR . 4518 I/ Rt e ik CD73 ] Jall 42 W9 RS 5 5 19 AT U
R SERE R . I H CD73 W] fgid it AMPK Fl PISK/AKT {5538 2 5 48 0E RO A H 15

101



thE B 2021 FEN+—BHE=H
CKLF1 &3 S 2 i B R [ 5 e FR RS 4t S/ NI S 4 B ifl

Fitz, AP R, 5K BRITR
T AR E B2 TS, dEaT, 100050

B FREEF 1 (CKLFD 2R ERMER E LR —Fh CC b HF . 82 i o
FFRW], CKLF1 755/t 50 240 B ik B2 S0 DI 51 7™ 5 9 9 i B NE o o0 o i gt P8 3 462473
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RoR AR, fm, APPSR, I Zobiik A wg s CKLET 5500 /)M e 5w 40 fifd i B2
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Neutrophil—Derived PAD4 Induces Citrullination of CKMT1Exacerbating

Mucosal Inflammation in Inflammatory Bowel Disease

Shuling Wang', Tian Xia Song', Zhaoshen Li', Yu Bai'
! Department of Gastroenterology, Changhai Hospital, Naval Medical University,
Shanghai, China.

Objective; Peptidyl arginine deiminase 4 (PAD4) plays a pivotal role in infection and
inflammatory diseases by facilitating the formation of neutrophil extracellular traps (NETs) . However,
the substrates of PAD4 and its exact role in inflammatory bowel disease (IBD) remain unclear.

Method: In this study, we employed single — cell RNA sequencing (scRNA — seq) and

substrate citrullination mapping to decipher the role of PAD4 in intestinal inflammation associated
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with IBD.

Results; Our results demonstrated that PAD4 deficiency alleviated colonic inflammation and
restored intestinal barrier function in a dextran sulfate sodium (DSS) — induced colitis mouse
model. scRNA—seq analysis revealed significant alterations in intestinal cell populations, with
reduced neutrophils and changes in epithelial subsets upon PAD4 deletion. Gene expression
analysis highlighted pathways related to inflammation and epithelial cell function. Furthermore,
we found that neutrophil—derived extracellular vesicles (EVs) carrying PAD4 were secreted into
intestinal epithelial cells (IECs) . PAD4 within IECs citrullinated mitochondrial creatine kinase 1
(CKMT1) at the R242 site, leading to reduced CKMT1 protein stability via the autophagy
pathway. This resulted in compromised mitochondrial homeostasis, impaired intestinal barrier
integrity, and IEC apoptosis. IEC — specific depletion of CKMT1 exacerbated intestinal
inflammation and apoptosis in colitis mice. Clinical analysis of IBD patients revealed elevated
PAD4 levels, increased CKMTT1 citrullination, and decreased CKMT1 expression.

Conclusion: In summary, our findings highlight the crucial role of PAD4 in IBD, where it
modulates IEC plasticity via CKMT1 citrullination, offering potential therapeutic targets for IBD.

Keywords: peptidyl —arginine deiminase—4; citrullination; mitochondrial creatine kinase

1; intestinal epithelial cells; inflammatory bowel disease
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eI AN S R TE BRI A SR A LA K B BRI RE A 0 T A 2 IR BB G A A KA
J7. ASH RIREBEENIRSARSCIEST it . AFRE AL B = . HATEE XS ASH Al PRI T J7 14
PRI SRR, B O T e B ot JE G H B SRIRAE O — T 2 UG Y R AR K
fin s EAWESEARGE FEREAE 2 TR 5 DR B BT S AE  (EHCAf DT A4/ P AL 1 oK 58 2 WAl . R
WEFELE & R 2% 25 B AN SR WETE Tk . IR T 2R 20K SR T ASH BOTRAERL . Gl 1 2% 24
oA, AT T 2R2K AR B P - ARG > S 45 S AOCTEAERE AL e TLR4
TE AL I TR — I T SR K R U B P e 5 TLRE R AT, 5
BA R TR . SRR REA SO R RS 75 S O I EAR BRI AR AE . Ak, 19 2% 25 B2 13
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I B 2 2 7K S U B A FIAILTR e A A AR S8 v 5 21 1 S8AIE . SESR RN 5 PN SR AR 5 . AT
FEL K, BRZFOKAR I BENS 2 f RS 5 D B I JAE . R . B S I 1 R B T E .
I, SAOKEBY I TIRYY ASH 19 W2 25300 7, /ey —Foin B i e AL & W BRI T
PE— L RIWFFE S IF R . RIP R SRRt rT RE R — P IIR; ASH BA R0E F7 5 .

SLHniE T GABA Z 4K Sle6al2 #iE SGKI1 R # EIRAAAE T MERRUEX T R E

SRETHEC? . SRS, BTR. G, KRR
VERIBERLR AR RZG BB S I, B ERPIR e A i L s R PIR B R T
FRIHT L, ZRIERIR R CTT RSO, BIE, 2300325
PR R RS A — B B Be R B AT e L. B, 230032

F . ERUBPESRT 4 (RA) & — il LU IR 1S A R B R W HR A0 00 B B S e PR . RA
RRPLEIE A, ZRAEgES S, R EHRIRENRZERERA BENF W, AR E
FERFE R (HSD) WA ST R (CIA) NRRIER M5 . ot —4 i H A
B . R DBA/1 /NS, CIA AL, IR Bl FR IE IR (NSD) K HSD, FIH]
INENRR AR . X, SN IIAKS — A (HEE) Yt Jo 3541 — [ 45 Y 0 W24 4 /N LG
TRTEAL . I B ARSI /N B T 25 S B L 7 L. ELTSA G/ B v TL—18, TL—
18 7KF, RT—qPCR /) R s W4 i o 25 R AE R - Bk B 8 4 /M mRNA 7K,
TRANFIF LPS Hili RAW 264. 7 410 K THP—1 4 g 57 F 4 A TR, RT —qPCR Kl
NaCl (50mM) X} E WA RAER T, #ILEF mRNA K520, Western blot 46l NaCl
(25, 50, 75, 100 mM) FhALFEX} T E WE A M FET- A 8 NLRP3, Caspase—1, IL—18, IL
—18. N—GSDMD ik, PIYL(E . LDH S50 R d 85 K0 NaCl (50mM) *f E
MGk 20 Jf s B 1k RO 222 152 . RNA—seq Kl NaCl (50mMD X RAW 264. 7 21 Jfd 1 ib $ J5 Jb
TR AR A SaE . MR R fE Y THP—1 40, 257 580 A0 I35 FoBs Rz i i %
WREEE 1 (SGKD —KO 41l R )5 % A SGK1 st ik ik, 4T v— 2T (GABA)
iR RVEN B iz i@ Sle6al2 5] BPDBA, 435K Western blot SZ5a 46| NaCl 4b ¥ f5
BT A KE M, p38 LA IHEALE [ E (MAPK) M EHE I p38, p—p38 MHH T —«B
(Nuclear factor kappa—B, NF—«B) tHCH 1 p65. p—p65 HRIAEM. 45 HSD &hndE
CIA /NROCT R ERERE . EURAIM 020 S LR AEAE . NaCl DIy BEAR i 77 20 B LPS
B RAW 264. 7 K¢ THP—1 i ffirf Caspase—1, 1IL—18, IL—18., N—GSDMD fJ#ik,
R E WA AR TR A2 3R, 42 8 B W20 i 4 X 7 bRl 7 B NLRP3 45 /MA mRNA
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Rk, WEERIE, Na B4R Slebal2, SGK1, p38, p—p38. p65, p—p65 KA,
SGK1 HJULER K BPDBA il T NaCl X i Wit 240 i £ 1~ KoM Gl B M 0E /R . 4538 &k
e d i NaCl fEfS {2 vE B w4 Mo A T2 N g RA pERR . HUEHIMLHE Nat il it Na© iz 88
Sle6al2 #F A E W20 ML#0E SGK1, #EM#is p38 MAPK/NF — kB i #% {2 i#f NLRP3 4 AE/MA Y
Pk, IS B AR T, BRI .

bRl EAREN: ERUBMESCTT 4 BWEANN; BCIFEIE ST 4 FETTs LY AR R K
RIAESW 1; e FismiE

CD73 mitigates hepatic damage in alcoholic steatohepatitis

by regulating PI3K/AKT—mediated hepatocyte pyroptosis

Hong Zhu', Xiongwen Lv'
Inflammation and Immune Mediated Diseases Laboratory of Anhui Province, Anhui
Institute of Innovative Drugs, School of Pharmacy, Anhui Medical University, Institute for

Liver Diseases of Anhui Medical University, Hefei 230032, China

Aim: Alcohol use is a major risk factor for death and disability, resulting in a significant
global disease burden. Alcoholic steatohepatitis (ASH) reflects an acute exacerbation of alcoholic
liver disease (ALLD) and is a growing health care and economic burden worldwide. Pyroptosis is
an inherently inflammatory process that plays a central role in the pathogenesis of ASH. Studies
have reported that alcohol consumption can induce hepatocyte inflammasome activation and
pyroptosis in the liver. Ntbe (CD73) is a cell surface ecto— 5 — nucleotidase, which is a key
enzyme that converts the proinflammatory signal ATP to the anti — inflammatory mediator
adenosine (ADO) . Studies have found that CD73 is involved in multiple diseases and can
alleviate gasdermin D (GSDMD) — mediated pyroptosis; however, its role and mechanism in
ASH are not explicit. The purpose of this article is to investigate the role and mechanisms of
CD73— mediated hepatocyte pyroptosis in alcohol —induced liver injury through in vivo and in
vitro experiments. Methods CD73 knockout (CD73—/—) mice, wild— type (WT) mice, and
AMIL—12 cells were used to evaluate the effect of CD73 on hepatocyte pyroptosis in vivo and in
vitro. A combination of molecular and histological methods was performed to assess pyroptosis
and investigate the mechanism both in vivo and in vitro. Results: The protein expression of

CD73 and pyroptosis pathway —associated genes was increased significantly in hepatocyte injury
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model both in vivo and in vitro. In vivo, CD73 knockout dramatically aggravated inflammatory
damage, lipid accumulation, and hepatocyte pyroptosis in the liver. In vitro, overexpression of
CD73 by pEGFP — C1/CD73 can decrease NLRP3 inflammasome activation and pyroptosis in
hepatocytes, whereas downregulation of CD73 led to increased levels of pyroptosis genes,
including NLRP3, GSDMD, caspase 1 and ASC. We chose proteomic sequencing to further
study the mechanism by which CD73 regulates pyroptosis in hepatocytes, and KEGG analysis
showed that a large number of differentially expressed genes were enriched in the PI3SK/AKT
signaling pathway. PI3SK/AKT signaling plays a pivotal role in many cellular processes,
including cell survival, proliferation, autophagy, division and differentiation. Numerous studies
have suggested that inhibition of the PI3K/AKT axis can protect against inflammation and
pyroptosis. To further investigate the association between CD73 and PISK/AKT, we detected
molecules associated with the PI3SK/AKT signaling pathway in AML — 12 cells with CD73
downregulation or overexpression. The expression of PI3K and phosphorylated AKT can be
affected by CD73 overexpression. In addition, the protein expression of inflammasome —
associated genes could be inhibited by the AKT inhibitor MK2206, which was increased in CD73
—overexpressing AML —12 cells. Conclusion: Our results demonstrated a regulatory signaling
pathway between CD73 and pyroptosis (CD73/PI3K/AKT signaling pathway) and showed that
CD73 has a protective effect against alcohol—induced liver injury and steatosis. Our results show
a novel function of CD73 regulates hepatocytes pyroptosis and highlights the therapeutic
opportunity for reducing the disease process in ALD. Examining the mechanism of CD73 in
alcohol—induced liver injury will provide new insight regarding the treatment of ASH.

Keywords: CD73; Alcoholic steatohepatitis; Pyroptosis; Inflammasome; AKT

AN L7 L D ESE RS2 S

Tl E B M e Y T 408 ) 29 K 5 S A8 B R IR R V4R AR 7 B B B TR i 24 M RO A 52

WRIGERD . il » . BRAG *

WL BE 2 K2k 252408 . UM, 310053

M2 TR 2 X 22 AR 0 i i DL ) D R e A R R 2 — . AR R B L A
A SE R, PP R AR A i e A, Bl (TMZ) J2& HHTBE FDA i T ikl o
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TR RIGY T I —2R25Y) . BERE A AR AR A A 1 2%, (B e B, o B, R it
@y, Wik, ABETE Az R AR Dy AR R, R U, SN2 BN 1 2 K
RAP12 gt R m e PEANIRHE [ 1 45 2R A 00 A T BB R i R A Bl MR
PREERE . R T — e OUCE R ) B4 e R B S ) SO B N K A5 . RSN SEER A SR AT L AR )
HAT R IRE PR R SR B i 1 S R P2 RE T . RERS A RCAe R T0 PR S0 A A i, A e H IR 7H
FERIE ™A s K AL IBCRTE AR SO LR A R s . R # bk S5 . XCEEHE ) 1
AIAK I RERSAE 1 h N RAIRHR . FFSE I BRI BRI e IZGAK 770 T LA S e Gl 24
BEFEMIF R T O TMZ, 05l AR AR MR . S Ak SRS ER B L ARt 25 1
LA A i 2 B8 A A A o 2 s s ASBIR T 00 I J I 9 ) P FR R B 4 A1 M) XU
PRI s A T — SR i 14 R FR A 5 i 17 78 94 DK 1 590 P B JBORE £992 97 A Il T I
T RR YT SR 1R R R

Targeting cell—cell communication and signaling in neurovascular diseases

Feng Han'"?
'"Medical Basic Research Innovation Center for Cardiovascular and Cerebrovascular Diseases,
Ministry of Education, China;
“International Joint Laboratory for Drug Target of Critical Illnesses, JiangSu Province;

School of Pharmacy, Nanjing Medical University, Nanjing., China.

Basic research of neurovascular units plays an important role in the mechanism exploration
ofsevere brain diseases, guiding the development direction of transformational research and
precision medicine. Brain neurovascular unit must be fully taken into account as a functional
ensemble in the clinical pathological process for its cross — cell communication mechanism and
related pathological molecular events of brain diseases, which is essential for the identification of
biomarkers and therapeutic drug targets. In order to clarify the pathological mechanism of the
neurovascular unit in the occurrence, development, and prognosis of diseases, basic research
using novel technologies and methods necessitates the collaborative development of
multidisciplinary. We are gaining strength in our efforts to pinpoint effective therapeutic targets
based on neurovascular unit research, regulate the pathological process of major brain diseases,
identify candidate drugs, and provide solutions for the early diagnosis and clinical treatment of

severe brain diseases.
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RETHEU SYRIFTHEE : $EE SLAIE G4 B9 DNA 7 51 05 S a0 i

BT
AT E Y S RN R E AT WA YY) TR SRS, )l
BN TR TR bl RETG252 Bt . UK. BHE, 610041
JE AT, 2 ERABE UMRI1ST 5T, 12 [ [ S 4 g A= iP5 vty INSERM—1196
WEFEr, PSL (ELARSCHIRFSE) K2, Orsay, 35, 91405

G TR (G4) fE—FhE & SRS B YRRk U EE AL TR 25 . 25 T 2RI G B Y 2 JURG
PR AR . AU, FRATE BT R G4 S5 B AR EL A ) Pr—2P, JLAEIRAMREAEFN G4
SERIARSS G s (RN Pr—2P Sumbisi & . 75 Skl B mbias G 8 (TRF2), s FH:
e A AR X 355 DNA $i45 (Cancer Research 2018) . Al 1{#i | DNA $i{5Fric4y vyH2AX 19
gt LN Y, 45 R 4R Pt—2P WE S E & G M A R EKEZ T4 DNA it
(Metallomics 2021) , BRitt, Pt—2P fELRAR IR, Fm LR AL R4 B e . DNA $5 D1
B, Fesk MR AEREA . #EMIE AR IR TIRE =Tl AT TR R, Pr—2P BRILIE 2 &
5 IR 20 M T 1 0 25 B R S BAE S S om RL D RE RS . A LA FNZoRL (AL K 2H DNA 451433
DA BRI B ZE Bl (Jowrnal of Biomedical Science, 2024), WK, FA1E LS4 H—
s FRATME B BT IC G W AE 2 8 240 T P AR Y O B e IR R AT — T I AR
Fmg  (Journal of Medicinal Chemistry, 2023),

% B TR SR IFRI i 2E 28 B AN K28 B O H AR AL ) F /R 2% i B R

[EEESr
LRGSR BRA R . 2R, 231137

BRI ER (AD) S —ME AT PR B AT PEBe . AR HLHI S 2%, W M Z Rl 4 2
TURDIRE S 3 MM ELARFHZCAL . AL AD SRR — 2k 4 A R0 X LA 58 B i 52 2=

FRESIE. AR, KA E AN AD TS OE TR R e m . A AVE T 2 8 T 40
GPSC) fiTAM =4EMNZEARE - T RATEARSMAEE 2 DL 2 2R A5 A4 R 0 I 4 A R 5 . B
AD BSCHEG FERHIE . I B—JEMEEE FI A tau S RAE . PR SIE . BEBSBOINGE .l A N g
HAFEOR . BEFEA B IR B T LA AD HSCRYFFE BHE 7L 5. Il APPSWE/LON 27845,
MG L I AR E TR OB . TR AR T P IR T S AZ TP A M 28 AL, G 2 JE o 4 i 0
AN RARMISE . T TOTFE AD S i e i (PR 5 1) 20 M A AR EL PR . b e A A S
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B AT TERSE AD B LSRR L 57 B kA= SO RERE AT AU AILAG] . BeAh . SRR AD 259
ST E AP 2507 I B SRR LS. A LE S iiiy . SRAavE iy e . AR, i,
S BABRALIE IR A s 2 W e . Z5 b, JEReE HOR O BT R R I B A AL I AN 25 4 08
KPR TR R . Rk, KAV E R A BB sE . A SRR, I
RGN, F A RN AR 9 AD SRR E . I AD f9 Rl 5E R A
I H]

#0[o NRF2 ZaRBNEESFEHNEELRE

o SN
Jert R SR B B2y Bl & L JEst. 100191

I RBRIMAE Chyperuricemia, HUA) JZ520 N A@ . 2 508 MEBO0E A A4 & Je 0y Lo
Wi, SACREEGAE . MR BRI . IR O A8 006 R0 JOE 52 45 22 b i 85 DD AH O, iR
W IEER, S TR IS R ER Curic acid, UA) K5 B IhRESHATIE T IEA K, 218
PEE ARG (chronic kidney disease, CKD) i~z Gk K2, 7 CKD BE s mid, 1
T UA KRG, w5 LE A S am i RAE . AALNE. LR IR D) RERRAT . 1178 N K 40 i 2 R
BERT . FESECE NE B E DIRE R EL. & R IR MAE M (hyperuricemic nephropathy,
HN) J& HUA % WLl R IF & AE, RAECA R ME HUA Al g5 &2 HN 53 CKD, {HjZ
HUA #5519 HN A1 CKD py#LH i A BIES . % JChek HUA F1 CKD B AUE IR UA 7k RS
AT LAZE S CKD i EAT R & — it i iR

FRATXF IE /N BRURT HIN /S B 55 U e B 2H 2R A T se ] RNACIU e o il B A e B 40 B F A
o3t . I NRE2 B3k K H T W T A A (5 5 0 B 7 90 1 Jre 0 A 300 1. B s 1Y)
i, NRF2 fRB BT TR IELKELIT . B, AHE5T 53500 6 R 7 AR 8 HN /)N BB
Nrf2 4 Sl HN /NRBEAL, KEUE /NS BRI (NRK—52E) R IR AL, #R5% NRF2
72 HN R P EPERT . 78 HN /N RS b, NRE2 38005 B35 i 1T HIN /DR 2D
g, W T HN NS IR U B =405, 8 T HN BB . Nrf2 Je[R A Hh ok ik — 2
JndE HN N B RESh Re Rt 5, 35 m 1T HN /N B IEA 200 B2 45t . AT — PR T
NRE2 B30 e HN 0950 AL . FoA o 22 S Rk B AT DO e 8 AR 0 i B8, T IR By e fkid
Jr e AR DG Y R IR F 0 o TERAAR, TR IR LRAR S = 2 A E . MEEEAE KRN
Ko FRATEI HN/NRUEBER T ATP KFB R NI, SRR S SR8 . SRRk sh &1
BV, NRE2 fE s 1T B IER T ATP KR RAR B S 506, WERE T Lhikshs
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A, LR SR E AL NI R IR —, FRAT A B HIN /N LU R 0 i PR R A0 AR Y v T M A
(reactive oxygen species, ROS) 7KFERH RN, NOX4 tjE4iffirf ROS fk iz —. HN /M
BREEZ it NOX4 iy ik i W2 b7, NRF2 B3#0E W8 T8 T NOX4 f ik, JfFmid 1
ROS {74, Ak, NRE2 @306 EI8 T HN /S BUE IERR S R R A0 MBS rp e S Al Y e ik
BeSR T A HCHT AN B BE T . A, B IET A b R T BRI B I s 1 2 R A
NREF2 f0E 2% T~ TGF—p1 kA&, 6% 1 HN /N B RS 4E1k

Zi BT, Z5W0E NRE2 840 1 5 40 10t AL BE 0 Rl 2ok 14 D e e 5k 22 A HIN
NN RER, R TR iy e . ARS8 NRF2 AT RE 2 8% HN 19 &k A4
R SRR TERE A

HhEE X EFWEEE AXL MBI ES B KR SWR

FISR' 2. WS ARGEAF . VPEEWS'. WU eRR . FLBE. M. AREE
"RYIEE AR R 2225220 RYIL, 518118;
RPN AEZ R, I, 518060

MIBHAT B (CVBs) J@/Mai s dR, AKIHE S B A — . CVBIL,
CVB3 il CVB5 JEHH WL EOmR AL, HB AT LB L OILR . TCRMERIEER K 40 LF 2L 1s
RPN . EAERTEOET, HH TGRSR R PR Y R . 2R R R S — A
BRI R R M . A Je R & 258 SR . N2k b T 25 9 e vl ok 708 2 05 P i ik
R T AWARIE VAT 25 R 2 78 BA RAFRIPURTE= 2 B O dEG M. SRS i — 2P iR
HMPURRETEPESESS . 825 BEIRASL S . 70 17K P Western blot F1 RT—qPCR $ii% 8 1 P 52
5. N Time—of —addition S5, H 500 WG B0, W25 7A8 53 hr . e dlyl
UE. Biacore 73 FAHEAER T FERALEBERR L5 BT KB 55 @ B T S R F B, AR
XFEh R 22 FE VBt CVBs ST P . VRS S AR DL T TIRARIBIESE . AFEAs R 3R
M2 22 87 B W T CVBs S RETh Ve, HORFEDUR B 47 B 0 35 06 M 9 B T R0 18 10
AXL . B LRI FAT B B T $h R 2 28738 2o 70 ] AXL 3500 f) B IR 1 1% 1 A o 410 i
7 2C B FREE AL S P BEIR AL TR B 75 2C B 0 3 TKKB M NF—«B B93ifE R . b
R 1 e K AL F IL—18 S IL—6 [Rak i, M R ETURRIE . 1050 iR
A LI ER R 22 26 F-4T CVBs I EEIG M — 5 F R R L ZE ARG, BTt i ik R T — AN
fAfel AT B G 555 i A VR ) S e kR pL I
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BAMKTE TERAEERASERBEAERTINREAR

secant, AT i, R SIERY . RORER . AR, BT
VA AR Y S R R E AR WA YR IR Y TR SR )
BN T PR AL TREEORBE S L, EPUZE B, DU, iR, 6100415
HAEPEEEBE. PUJIRS:, R, 6100415
SPUIAE PR R B . TR R AR, 6100545
R . PORAE, AR, 610041

Zekifk, RN RES T, ANMUE AR h I E M. 5 2RI &
AR BRI, AR, AR RM, Zkifk DNA (mtDNA) 78I A4 2% b oA & 24E
. mtDNA A5 5145 DB e 2 Raie P gom s 81, IR oCIRMoR & 4. HERE, mumiR 28 0 K
YR . . FRATIE A RIE T M A mtDNA G4 258910 & 4125 Wi mtDNA &l 5%
MBI, SEMAES ROS AR 2R AR ME , RIS B8 M PTR g . 2R, i Aokt
R ZRAE . il e B o 7 ik BRI JC R AE A UK gE 808 ) 2R A I (R 21
FE AP hn I P S P A . B XTI, IR X 2 A 3 R ZH I 5 O Tk Bk SR AT T 2R
I AR AR L B UK 1) B0 )25 T 25 SR SRR SE DR 2l A8 S . 21 5 g A 0 2 T e 2 (] 1 O
B, UK BFIEIRG BT, 306 T & B R LAR A Wb i ) B A 5 B 0 BE il RN Ak 3
o FETRH NGS 07 FUECE 48 . & B o i i B8 A9 mtDNA B35 8 T o5 B H 4
S, SRMTICAE b TS LA B I R 3 e DR A5 B P i B T g AN i . ASBIF SR80 18 IO R 21
E T BRHZECIRALA43E (FISH) 52 AR A il ek 8 A 74 21 2 v JF Ji B 20 i R A7 i DNA 5 8 119 %
5%, FWFIT LTS il A S OGRS B (. 455 BoR el i b, 5 IEW A4,
PR L2 mtDNA $8 DUEBUR 3N . AAA 2o irdeos . 22 rb (1 mtDNA & 53 i fiis
& iR R TSR, IR, FRATE & 0 mtDNA $2 USR5 L K K905 4TI 7 T A 30 B 2 9%
S, i b, ZIFIO TR e 2 RIS AL, T & BRI IR TS 5 SRR R E W hn R A H
AHELEE S, W, RIS A A I PRI & ) R (A 5L DR 2 ) 25 M B LRl
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BiESBAS AR T8 SR

BTN AEHE « SCHEFRAR . BAZRIGZR « FFLlr, JelSches
HRERII 2550 . BE AT, 830000

H . SRR S Z I/ B 2 f vk R e i, I e &b iy, ARz
FIRYTVE PR SR Ak . k. MR 2B (Total polyphenols of Cydonia oblonga Mill,
TPCOM) 2 O IRBEVERT S RARIE AT A E 5 & JRAL (OECD) ffsrg, KM “ LR i,
X /NREAT PR S . LA 2500, 5000, 10000mg/kg AU E52y, WL 7 K, 15 LD50 fH. 7
AT, TPCOM HRFHEH 250, 500, 1000mg/kg 525 [ 40 % HR R [ 70 42 1 i £k,
KDY, BEEEYG 14 K, IR HIER/NRRER B R, ARG 14 RWEIET R, iR
MEFNZH LU PR AE . 7E IR MEREMETEMS T, TPCOM D RZ KL, 4 H —W, %4k 28 K. FI
WA 125, 250 A 500mg/ kg, WELEN Y I — AT R SET-H, YR AR E AR,
TEIRITEE AT, WETUARXT 88 B EE &, 3. MR A A fb A8 dn. 2550 ERBELR T, RME
B =R, SRR RN EIAET, ORI LD50<C2500mg/ kg, fEAMEEMSLR T,
SRS R LD50 {5 RF 1000mg/kg., 25 HRIMEHIN, RBBshPstr. hEE
R, PRE AR RE R I A . fEAS RS, AL E N 500mg/kg i, /NEA
A AN RS A R, [ A & E R, e, MR E AR AL AR AT S A R
TEAHXS A8 B E B Z5 R P, 500mg/kg 7 & 4 09 MEPE /N LAY IE 5 25 I IREHAR TG, A7 i k2
53 250, 500mg/kg FIEHAMEME/INR G2 XA L, A W g AR, Z B ESE—S
RATRVT . RB2Egs b, DB m R m A, B BRI AE . ] B2 I s B — e 5344
5. LR BRTIR, 125 mg/ke MRHE IARAR S Z B A /N R BB HEVE . 250, 500mg/kg
(A AR ASATE S5 22 M X I /N BRA ) L YRR AT — 2 195200, 500 mg/ kg PR R (1RG5 22 1 % /1N B
NI EIRECA M, (ARG R/ R E S B AU e B AR, Rk, AR A 2 k)
IEE /NSRRI A —E W IR, AR, TR EEN. ARG R R )
LA (4 1 — 20 & FOR R AL 22 2R S A . I S AH DB (1 TR FIG YT 4 Ao (0 S B A vk
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E T AL BGR AR R ) 25 (X813 1 2 STt R

PEHIE, skall, AOEAE, R
Hh ] B s o B L R B 2 B 24 AR IR 5 e, dbst, 100093

W 2543 )~ I TS A R B R B & g . AR R AR UR TR B R I 2548
EhHARFERE T . e DUBCH B R O YRR SR A0 50 5 0 AR B n] HA 1R 4
ARRLZ o 2 B U A R i A E I ) AR AL S R LR R DRAIE T A ZUK -
JiASE T P Y EL S R AT S, DU/ INRORE A 3 AU IR BT T B R OCH LB SR B R B i . i
SPPERZ G S T3 M Sh i A S A 25 W nT AR A BRI SE I 25 W) 20 Al SE B . AR TR T
EPERERE A . IR Z R AR S & WA AT . RO PR AR e = R S 1. TG
B BRSO X0y o B R EOAR SR — R ICAR I T BUREOAR . Al PAF IR AS 4T
EARERA LB T (m/2) WAL IR, DATRI B SRR 2 ) R At 43 16 AR M RE A v 1 23 [ £
FR s URAMIC P R B A S O AR I i R BB R IR, 7 Ml P 24 XSl SR
Tl R E A . BANS . B R A E BT BOR R A ] 0 P A RE 8 S IR E N DX Y 24 ) ik
SERT . A BT HER A2 e S Y R AL R L n AR B . STl
PSR I P9 2454 Q3h 1 2B AR AR i PN 254G 3h g 22 58 AU T e B A n] 5 Sy ) 1 25 W) 7 Ml
NS AR . SN 257 i A B 1 3 AR 2 5 Bkl DI ZUN 257 8 T L A
Bt 2%

Galectin—3 promotes fibroblast—myofibroblast differentiation

in idiopathic pulmonary fibrosis

Ming—han Cheng', Jian Gao'
! Pediatric Translational Medicine Institute, Shanghai Children’s Medical Center, School of
Medicine, Shanghai Jiao Tong University, Shanghai 200120, China.

Pulmonary fibrosis (PF) is a chronic interstitial lung disease with no effective therapies.
Galectin—3 (Gal—3), a marker of oxidative stress, plays a key role in the pathogenesis of PF.
Fibroblast—myofibroblast differentiation (FMD) is an importantsource of fibrotic cells in PF. In
the present study we investigated the relationships among Gal—3, NRF2, ROS in FMD. We
established an in vitro model of FMD in TGF—1—treated human fetal lung fibroblastl (HFL1)

cells and a PF mouse model via bleomycin (BLLM) intratracheal instillation. We found that Gal—
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3 expression was significantly increased both in vitro and in vivo. Knockdown of Gal—3 in HFL1
cells markedly attenuated TGF — 1 —induced FMD process and ROS accumulation. In TGF—f1—
treated HFL1 cells, pretreatment with NRF2 — specific inhibitor ML385 (5 M) significantly
increased the levels of Gal—3, a—SMA and ROS, suggesting that the expression of Gal—3 was
regulated by NRF2. Treatment with NRF2—activator MT (250 M) blocked a—SMA and ROS
accumulation accompanied by reduced Gal — 3 expression. These results suggest that Gal — 3
regulates TGF—B1—induced pro—{ibrogenic responses and ROS production in FMD. This study

provides a useful clue for a clinical strategy to prevent PF.
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The aryl hydrocarbon receptor (AHR) can sense and respond to a wide range of small —
molecule ligands. Upon ligand binding, AHR forms a transcriptionally active complex with aryl
hydrocarbon receptor nuclear translocator (ARNT), for DNA binding and initiation of gene
expression. Here, we report crystal structures of the AHR— ARNT — DNA complexes, each
bound with one of six ligands (Tapinarof, 6 — formylindolo [ 3, 2—b] carbazole, benzo [a]
pyrene, B — naphthoflavone, Indigo and Indirubin), revealing an unconventional mode of
subunit assembly with intimate association between the PAS—B domains of AHR and ARNT.
Meanwhile, AHR’s PAS — B domain utilizes eight conserved residues whose dynamic
rearrangements account for the ability to bind to all ligands through hydrophobic and = — =
interactions. Our findings disclose the structural underpinnings of a ligand — driven activation
mechanism, whereby a loop segment of AHR undergoes a structural transition from chaperone
engagement to ARNT heterodimer stabilization, to generate the transcriptionally competent

assembly. These results would aid the future development of AHR—targeting drugs.
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Clinical Characteristics and Induced Pluripotent Stem Cells (iPSCs) Disease Model
of Fabry Disease Caused by a Novel GLA Mutation

Langping Gao"##, Zhihong Lu"*, Ying Zhang®®, Lexin Liu'?,
Jingmiao Sun'?, Haidong Fu', Jianhua Mao' ", Lidan Hu"*
'Department of Nephrology, Children’s Hospital, Zhejiang University School of Medicine,
National Clinical Research Center for Child Health, 310003;
?Zhejiang University School of Medicine, Hangzhou, China, 310058;
3Institute of Translational Medicine, Zhejiang University School of Medicine, Hangzhou,
China, 310058

Fabry Disease (FD) represents a significant challenge in the landscape of genetic disorders,
characterized by its X—linked inheritance and the wide spectrum of clinical manifestations that
complicate diagnosis and treatment. Caused by mutations in the GLLA gene, which encodes the
lysosomal enzyme o—galactosidaseA (¢—Gal A), FDs pathophysiology involves the progressive
accumulation of glycosphingolipids, primarily globotriaosylceramide (GL — 3), in various
tissues. This accumulation leads to multisystemic symptoms, including pain, renal failure,
cardiovascular issues, and cerebrovascular accidents. The rarity and heterogeneity of FD
necessitate a personalized approach to diagnosis and management, underlining the importance of
identifying and understanding novel mutations that contribute to its complex phenotype.

The establishment of a cohort of FD patients for whole — exome sequencing ( WES)
represents a significant step forward in identifying novel mutations that could elucidate
unexplored pathways of the disease s etiology and manifestation. The discovery of these
mutationsbroadens our understanding of the genetic diversity underlying FD and opens new
avenues for targeted therapeutic interventions.

The primary objective of this study centers on a comprehensive investigation of a novel GLA
mutation (c. 72G > A, p. Trp24 %) . This research aims to shed light on the mutation’s specific
role in the disease’s progression by employing induced pluripotent stem cells (iPSCs) as a model
system. iPSC technology offers an unparalleled window into the cellular dynamics of FD,
allowing for the examination of the mutation’s impact on enzyme function within a controlled
environment. By focusing on this innovative approach, the study endeavors to bridge the gap
between genetic anomalies and clinical manifestations, paving the way for advancements in
personalized medicine for FD patients.

The methodological framework of this study was meticulously designed to encompass both
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the clinical and molecular aspects of FD, facilitated by the novel mutation. The initial phase
involved a detailed clinical assessment of the proband, aiming to catalogue the constellation of
symptoms indicative of classical FD. This clinical evaluation provided a foundational
understanding of the mutation’s phenotypic impact.

Simultaneously, the study employed cutting — edge bioinformatics tools to assess the
mutation site’s conservation across species and its predicted deleterious effects on the protein
structure. This analytical approach underscored the mutation’s potential significance in disease
pathology.

The core of the methodology revolved around the innovative use of iPSC technology. PBMCs
from the affected individual were reprogrammed intoiPSCs, creating a patient — specific cell
model that retains the genetic context of the disease. These iPSCs underwent rigorous enzymatic
activity assays to quantify the functional impairment caused by the mutation, specifically
targeting the o—Gal A enzyme's activity. This comprehensive methodological approach ensured a
holistic understanding of the novel mutation’s implications.

The study’s findings offer profound insights into the novel mutation’s role in FD’s
pathogenesis. Clinical observations of the proband confirmed the presence of hallmark FD
symptoms, such as neuropathic pain and gastrointestinal disturbances, alongside significant
biochemical markers like reduced o« — GalA activity and elevated Lyso— Gb— 3 levels. These
clinical manifestations align with the expected phenotype of classical FD, reinforcing the
mutation’s relevance.

The mutation’s location in the N— terminal region of the GLA gene resulted in a truncated
protein, a critical insight that underscores the structural and functional implications of such
genetic alterations. This truncation, leaving only 24 amino acids of the enzyme, signifies a
severe disruption to a—Gal A’s catalytic ability.

The iPSC—derived models (iPS—FD) offered a novel perspective on the mutation’s impact,
demonstrating a significant 60% reduction in a—GalA activity compared to healthy control iPSCs
(iPS— B1) . This quantitative evidence of enzymatic deficiency directly attributable to the
mutation provides a tangible link between genetic alterations and disease pathology.

This study represents a significant advancement in our understanding of Fabry Disease,
particularly in the context of novel mutations. By integrating clinical assessments with molecular
analyses and leveraging the unique capabilities of iPSC technology, the research offers a
comprehensive overview of how specific genetic changes translate into the phenotypic spectrum of

FD. The elucidation of the etiology behind the novel mutation not only enhances our
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understanding of the disease’s complexity but also highlights the potential of iPSCs as a versatile
tool in the quest for novel therapeutic strategies.

Moreover, the findings underscore the importance of identifying and characterizing novel
mutations within the GLLA gene, as these insights can lead to personalized treatment approaches
that address the specific needs of individuals affected by FD. As the field of genetic medicine
continues to evolve, studies like this pave the way for more targeted, efficacious interventions
that promise to improve the quality of life for those living with this challenging condition. The
exploration of iPSCs in modeling genetic diseases heralds a new era of research, where the
intricacies of genetic disorders can be unraveled, leading to breakthroughs in treatment and,

ultimately, hope for patients and families affected by Fabry Disease.
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The liver is a major metabolic organ of the human body and has a high incidence of diseases.
In recent years, the annual incidence of liver disease has increased, seriously endangering human
life and health. The study of the occurrence and development mechanism of liver diseases,
discovery of new therapeutic targets, and establishment of new methods of medical treatment are
major issues related to the national economy and people’s livelihood. The development of stable
and effective research models is expected to provide new insights into the pathogenesis of liver
diseases and the search for more effective treatment options. Organoid technology is a new in
vitro culture system, and organoids constructed by human cells can simulate the morphological
structure, gene expression, and glucose and lipid metabolism of organs in vivo, providing a new
model for related research on liver diseases. This paper reviews the latest research progress on
liver organoids from the establishment of cell sources and application of liver organoids and
discusses their application potential in the field of liver disease research.

Keywords: liver; organoids; 3D culture; disease model; application
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Melatonin ameliorates bleomycin—induced pulmonary fibrosis

via activating NRF2 and inhibiting galectin—3 expression

Yue—jiao Lan', Ming—han Cheng', Hui—min Ji', Yu—qian Bi', Yong—yue Han!,
Chong—yang Yang', Xuan Gu', Hong—liang Dong' and Jian Gao'
! Pediatric Translational Medicine Institute, Shanghai Children’s Medical Center, School of
Medicine, Shanghai Jiao Tong University, Shanghai 200120, China.

Pulmonary fibrosis (PF) is a chronic interstitial lung disease with no effective therapies.
Previous studies showed that melatonin (MT) exerted anti — fibrotic effect in many diseases
including PF through its antioxidant activity. In the present study we investigated the
relationships among Gal—3, NRF2, ROS in FMD and their regulation by MT. We established
an in vitro model of FMD in TGF—f1—treated human fetal lung fibroblastl (HFL1) cells and a
PF mouse model via bleomycin ( BLM) intratracheal instillation. We found that Gal — 3
expression was significantly increased both in vitro and in vivo. Knockdown of Gal—3 in HFL1
cells markedly attenuated TGF— 1 —induced FMD process and ROS accumulation. In TGF—l
—treated HFL1 cells, pretreatment with NRF2—specific inhibitor ML.385 significantly increased
the levels of Gal—3, a—SMA and ROS, suggesting that the expression of Gal—3 was regulated
by NRF2. Treatment with NRF2 — activator MT blocked ¢« — SMA and ROS accumulation
accompanied by reduced Gal—3 expression. In BLM—induced PF model, administration of MT
significantly attenuated the progression of lung fibrosis through up—regulating NRF2 and down
—regulating Gal—3 expression in lung tissues. These results suggest that Gal—3 regulates TGF
—B1—induced pro—{ibrogenic responses and ROS production in FMD, and MT activates NRF2
to block FMD process by down—regulating Gal—3 expression. This study provides a useful clue

for a clinical strategy to prevent PF.
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HHRe, S ECFO UK 7 & MR F OIRER, O — T TH G A 4R 52 UK )R 4 il C/EBPa/
DNMT3L {55, FIiHEFhEnic L DNA HEfb B 4. Hrf, Mest Ji 8+ X DNA fiKH 2
it Wnt/B— catenin {5538 B0 F1/F2 QS IUE & Fife S S2 04 se e, 1 IGF2 Bt
il X DNA AR P 3AL I AT IGFIR/AKT {5 53 g4 il F1/F2 AUE E R S SO B BT i
FAMIIAE, NIMIE R 5T 20 A g, S8 4R BT mE AT Ak —&A
h FOAR—BIRBRIL, F1LA—BEIL, F2MR—IKEIER . 25 B3R, 00 & B = g B oLl A
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¢ PPCE Frgthfett —AUET B, f)a. FROTET AR A RN . A 01 5 1k 1 B o
KL KT ENCEEN IGF2/MEST AL nl /N AR =R E R R PUE bR W) .

R E LN EREE SR ERTEENTR

EEE, S
TRIBERIR 2570, GHE, 230032

B IR EL G2, T (MRAR L), BAEME. B bmE . Mk
IRk, EAEMETE Gz, (BHS CMNGET. CIENGE” e ZGIRELAE B, BN
BT, “FMEE” 5 CAUGE” MY 00 TR R AR B ISR, XM 4
Jy CWCE” HSRORTE . HA RO BA FTORIE, SR A IR 2E e, PRSI TG R .
Pk, §E—-ERAREUME. LM Bt By g oA . miNE— 4
BRVER, IR I T S BORORS PR 5 L i J0 PR 26 o I8 4 Ak R S s . b
VERRIE AR, ORGP R 0 e EAE 3G . AT AE SR AT TR M I i DA
TARKEE R (HEAANARA MY REE A ROR I TR . B, e I & —Fh oA 3806R 97
AR ERE PR A 25 A 2RSS L. EnT (P B2 ) 3 o 10 4808 A6 0K 1 T A
e, AR TEAENGE B RS, FE S — MR AR B AR E T B, R
P TR E R S8 AR KA . [FIRT, B — 2D RS B A MG K SR W i BT A R AR . Ry BRI
BRI R ISR B S . AR i AN T A = A RO SRR (CA) . & J5TR
A (ICAC) Fisgglsiiz C (ICAC) 1y UPLC—DAD & &% Jr vk, IEX) 16 #twg 8 Mk 24541 o
P mEE . [ EE Ny T BRI 24 b1 1 RRAE L . A3 1R Lieber — DeCarli /4% W A4 f Ak il
FEAE TN, S g o ALT, TC. AST. TG KJFMEH GSH., MDA /K,
qRT—PCR 4l TNF—q, IL—6, IL—1p, INOS, COX—2 mRNA #xf £ ki, HHUTFHH
PEATRR B AY . AT SL 1 16 HL B AR WO 250 BORHAE 18135, 3 3 A T, 3
CA., ICAA 1 ICAC, 6 PIEATIEAIARBLEE7E 0. 924 ~1.000 Z Al FH A VAR AL 45 i 45 114
RSV USR5 252 1% ALT, AST. TC, TG AK¥ B AP MDA, TNF—a, IL
—18. LL—6, COX—2, INOS mRNA /K- ZE AR, 425240/ RITFHL H GSH K F Tt
AT 7 B A I . RUE MERIT AT, ARG RRAE IR A0 AT 2K, IR E 3 R iR
A B A R LR R O s . APS XN BUBPRS M TS 05 A 134V 1
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CD73/NT5E—mediated ubiquitination of AURKA regulates alcohol—related

liver fibrosis via modulating hepatic stellate cell senescence

Xue Wu', Xiongwen Lv!
'Tnflammation and Immune Mediated Diseases Laboratory of Anhui Province, Anhui

Institute of Innovative Drugs; School of Pharmacy, Anhui Medical University, Hefei.

Alcohol—related liver disease (ALD) is the most common chronic liver disease worldwide;
however, no effective treatment to prevent the progression of alcohol — related liver fibrosis
(ALF) is available. CD73/NT5E, a nucleotidase, controls cellular homeostasis by combining
extracellular purinergic signaling with intracellular kinase activity and gene transcription and is
associated with cell proliferation, differentiation, and death. In this study, we demonstrated
that CD73/NT5E had a more significant regulatory effect on the activation, proliferation, and
apoptosis of HSCs compared with that of CD39/ENTPDI1. We examined the expression of CD73/
NT5E in the normal and fibrotic human livers. The absence of CD73/NT5E was protective in
mouse models of ALF. In addition, Kyoto Encyclopedia of Genes and Genomes (KEGG)
pathway analyses showed that CD73/NT5E overexpression was related to the p53 signaling
pathway, which regulates cell senescence. Proteins interacting with p53 were predicted

using the STRING database. The overlap between proteomic analysis and STRING
databases was for Aurora kinase A ( AURKA ), a cell cycle — regulated Kkinase.
Coimmunoprecipitation (co — IP) assay and molecular docking confirmed that CD73/NT5E
directly interacted with AURKA. We found that overexpression of CD73/NT5E inhibited
AURKA ubiquitination, whereas p53 signaling was downregulated. Mechanistically, CD73/
NT5E regulated ALF and the activation and senescence of stellate cells by binding to AURKA.
These findings indicate that CD73/NT5E is a potential therapeutic target for ALF.

127



HE @R 2024 £EN+—BHE=H

Metformin ameliorates bleomycin—induced pulmonary fibrosis by inhibiting autophagy

in fibroblast—myofibroblast differentiation via AMPK/FoxO3a pathway

Yue Wu!, Weipeng Lai', Xuan He!, Guangli Sheng!',
Zeliang Tang', Jian Gao' *, Hongliang Dong' *
! Pediatric Translational Medicine Institute, Shanghai Children’s Medical Center, School of
Medicine, Shanghai Jiao Tong University, Shanghai, 200120, China.

Fibroblast to myofibroblast differentiation (FMD) is a pivotal aspect of pulmonary fibrosis
(PF), contributing significantly to collagen deposition and resulting in the deterioration of lung
tissue architecture. Recent investigations have hinted at the involvement of autophagy in FMD
during the progression of PF, yet the precise mechanism remains elusive. Notably, the AMPK
—FOXO3a pathway has been shown to induce autophagy in various tissues, yet its role in PF
pathogenesis has not been elucidated. In our study, we established an in vivo PF model in mice
through intratracheal instillation of bleomycin (BLM) . Mice in the control group, in addition to
BLM treatment, were administered metformin, an established activator of AMPK. Lung tissue
samples from these mice were subsequently analyzed for autophagy and FMD markers using
western blotting and immunohistochemistry. We conducted in vitro experiments using human
embryonic lung fibroblasts (HELF and MRC —5), which were stimulated with TGF —1, a
known activator of FMD. These cells were also treated with metformin. Furthermore, we
employed siRNA technology to explore the association between AMPK and FOXO3a in FMD. To
validate the role of autophagy., we utilized an autophagy inhibitor. Our results revealed that in
lung tissue from the PF model group, autophagy activity was diminished, evidenced by reduced
levels of LC3 and increased levels of p62. Conversely, in the metformin— treated group, lung
fibrosis was attenuated, accompanied by an enhancement in autophagy. In vitro, TGF — gl
stimulation led to an increase in FMD and a decrease in autophagy in human embryonic lung
fibroblasts. Interestingly, metformin mitigated FMD, accompanied by the activation of the
AMPK—FOX03a pathway and autophagy. This effect was further exacerbated by transfection
with AMPK and FOXO3a siRNAs. Remarkably, the addition of an autophagy inhibitor to
metformin and TGF—B1 treatment further aggravated FMD in fibroblasts. In conclusion, our
findings demonstrate that the AMPK—FOXO3a pathway alleviates FMD during PF by enhancing
autophagy. These insights provide valuable insights into the pathogenesis of PF and may pave the

way for novel therapeutic strategies.
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Sojae semen germinatum and its isoflavones alleviate overactive bladder

via regulating calcium signaling pathway and inflammatory pathway

Yushan Wu!, Yining Qiang', Xinyi Tong', Yan Tie?, Zhihui Sun®,
Pingxiang Xu', Ming Xue', Xuelin Zhou'"
' Department of Pharmacology, School of Basic Medical Sciences, Capital Medical
University, Beijing;

# School of Traditional Chinese Medicine, Capital Medical University, Beijing

The pathogenesis of overactive bladder (OAB) involves damage to the detrusor and/or
urothelium. Our previous findings demonstrated that the water extract of Sojae semen
germinatum ( SSG) effectively ameliorated OAB symptoms in rats with benign prostate
hyperplasia, serving as an OAB model featuring urothelium layer injury. However, the
therapeutic impact of SSG on detrusor injury remains unclear. In this study, our assessments
through urodynamics, HE&.E staining, and Masson staining revealed that SSG significantly
mitigated severe OAB symptoms in SHR rats, which represent an OAB model with detrusor
injury. Proteomic and phosphoproteomic analyses indicated substantial downregulation of the
calcium signaling pathway and inflammatory pathway in SHR bladder treated with SSG. We
further verified that prostaglandin E2 (PGE2), an OAB biomarker, upregulated the Arachidonic
acid metabolism — mediated PLCB1/MLCK/p — MLC pathway and NF — kB/IL — la/cPLA2
pathway by binding to EP1 and EP4 receptors in bladder smooth muscle cells (BSMC),
respectively. This mechanism influences the progression of detrusor overactivity (DO) and
inflammation, potentially underlying the molecular pathogenesis of SHR bladder. Through Drug
Affinity Responsive Target Stability (DARTS), Cellular Thermal Shift Assay (CETSA), and
molecular docking analysis, we demonstrated that daidzein and genistein, two active compounds
of SSG, directly interacted with cPILA2, EP1, and EP4 receptors, thereby downregulating the
aforementioned PGE2—activated pathways in BSMC. The effects of SSG on these pathways were
further confirmed through Western blotting. In summary, SSG and its active compounds
daidzein and genistein alleviate DO by inhibiting the excitatory effects of PGE2 on the EP1/
PLCRI/MLCK/p — MLC pathway and attenuate inflammation progression in detrusor by
inhibiting the PGE2—activated EP4/NF—xB/IL.—1a/cPLLA2 pathway.
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KBEER 3 SRR FaRAZERNEIRIEE

W E

e KSR R R B 25 22 &, dbat, 100191

KB HE A (aquaporin, AQP) J&— IS 53 7 7K RIE SERE 22 /1N 43 114 200 Jif o5 3 2 1
HEAURNRIE T ZMALRMESE, JFHRHEEZEN A6, EWILsiikN T & B KEE
FEA 13 AR, ARSI RERFE AT 43 =28 . SMKGEIE . 7K — T i 2 A3
JUKRIEEM . AQP3EN—FEZERIK —HhEEEr, fstiskiK,. HmARES N i
B, FERETEMESE. LS A A0 A AMU T, LR, 45 B A A A 45,
AQPA MUK A BB . AT AQP3 A F 10 B /KM FI/INGS T iz 1) AR D g, FRAT e
T AQP3 kR (AQP3 KO) /NEUFI AQP4 JF 471518 AQP3 (AQP4 KD /N, FIT] AQP4 i
BKIREE, RIEFANOREE AQP3 B/AKIIRERIIE LT, AQP3 X HoAth /N3 1) i 35 14 e HEAEAH
P K R T e B AR BEAE LR . SRS R R . AQP3 B & B /NE Y KA IR IR
JESE . AQP4 Kl ATk AQP3 it = 5 1) 7K 38 38 D) R Z AR S5 . Ik, 7k,
AQP3 (B K PEAE PR IG M AL i 5 SR . R R . AQP3 s/ R, DAIR Y K Bk
KAVEF RS A . OISR B R, AQP3 KO /NREIE R IR | B k. KE1E
FHSZAFNBAPEREAR, 11 AQPA BYJFEA BRI A BBk Se R . R W] AQP3 A3 1Y it i iz v]
REFEAERE IE R B BRI Re )y R HEVE . e 9Ot e B bR s BB s 3 B2 RAE AR 149 722 IX sl
AQP3 [RIAW . B, FRATHE T R sk (IMQ) 5 AR i /N BB AL, % 3B A A8l
/NG S B2 Bk AQP3 BYFe ki, T AQP3 KO /N AT AQPA KT /)N B 2 I HY #5055 AR 77/
R B 7 ) B R AR L R B A RN SRE SR, 10 6 HIh T AT SR g LA bR .k B S G 2
FUESE T AQP3 A 04 HAIm AR AR S s A AL S a7 i AR . AQP3 A 7K BNk
VS R R AL 8 BA R R AR BRI RE

KHEIEZRED RNA HNF1A—AS1 71 HNF4A—AS1 259 151 915 R 5 F AL

KA, EREK, il B, ELIE. KA

RN I~ R m B 2 Be 25 B2 22, 1R AR . 450001
KBt RNA (IncRNAs) AE B4 24 00 B 24 a7, fESE N Rk i h A&
FAER . HXT 250 AL B A2 R AT AR R AR S S . dHE (K PASO i (CYPs) A
RN A AR R, HORTE P A A TR) 22 530 3 S 32 7 A AR el R SRR &
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JFRER I F 1A (HNF1A), HNF4A, F1Zg%e X Z 4k (PXR) J& i NE P 8 2 0 % sk X+
(TFs), 12590 b 4 /5 )1, HNF1A — AS1 fil HNF4A — AST 4392 A 2% HNF1A #il
HNF4A FEH A48T [z L IneRNA JER, HIE b 1 W AL TF — IneRNA X, FATZE A IE
FRAS BFAn b, ZAe 003 MIES: HNF1A — AS] IF [q] 4% HNF1A., HNF4A. PXR Hl CYPs
171k (Mol Pharmacol 2018; J Pharmacol Exp Ther, 2019); i HNF4AA—ASI 7F HNF4A }
T PXR fil CYP3A4 %5 CYPs [k h N EZ 4  J4E1EH  (Drug Metab Dispos, 2021), B4k,
HEH AT &I, HNF1A—ASI A1 HNFAA—AST KAHSC TFs il CYPs 2 5259 i
i (DILD . 7£ HepaRG 4iffrf, @ifilk HNF1A— ASI oy HNFAA — AS 4351 A% A
T 2, T S L 1 40 B 3 PE i UM (Mol Pharmacol, 2020). #& Huh7 1 HepG2 40ffi .
it HNF1A—ASI 3 HNF4A—AS1 i3l 520 PXR 78 CYP3A4 K S 3 X 05 4. A2 /&
FEMEAKE . TS CYP3A4 BER A K, ZERIFEIRS (RTV) JH-40 M 8¢ Pk o AR S AR
H (Drug Metab Dispos, 2022), #82H 07 1976 R 5 P eI/ BROFFE [R] R IncRNAs Hnflaosl #1
Hnf4aos F/NRBERI A IESE T _FREE R, R IR/ BRFIE Hnflaosl Fi1 Hnf4aos 4351 iF £
Cyp3all [y&ik, FEALAEG I RTV IF6if. (HX P4 IncRNAs 5 TFs 2 8] 2 Qfa] 41 5 AE FH 7
P NE CYPs RiBMANTERE . RS4RI R T HNFIA—ASL PR RIFHOCHE N+ 5 5
CYP3A4 FAmypLEl . 1D HNFIA—ASL AR 70 F AR G 2R W 5557408 1 (PRMTD)
PXR WAHE AR, il 20 e 5 | e S5 3 e 30E F1 CYP3A4 (i #% Skl 28 ; 2) HNFIA—
AS1 5 HNF1A 456G, B HWEE S E3 iz R 80 TRIM25 (A GA/EH, #6] HNFIA
Bz ZAL N . pE— A IE 1A 4% CYP3A4 35 (Biochem Pharmacol, 2024), ifif HNF4A —
AST M@ A SRR — i & C (HNRNPC) 5 HNF4A (A EAEH, 42 £ 74E
#F HNF4A FEfi# DL 42 CYP3A4 %35 (Non—coding RNA, k%), FRNAETERET
HNF1A—ASI fl HNFAA—ASL %} CYPs 9 1E f 48 4E H X ALHI 5T, {256 F HNFIA— ASI
F HNFAA—AST 2 i i #: i BT A G R . N6 —FEERTT (m6A) JEMiFLah% RNA f#
DL FeWL 5% SR 2l 2 1, IR A B 3l R DD e Bk RN T RE AR A5 S0 00, R T W AL
METTL3 %f HepG2 1 Huh7 4 i f IncRNAs (HNF1A — ASI f1 HNF4A — AS1). TFs
(HNF1A. HNF4A f1 PXR) 1 CYPs (CYPIA2, 2B6. 2C8. 2C9. 2C19 fl 3A4) Rk
¥, %P METTLS iid520) HNF1IA—ASL fl HNFAA— ASI fyfa 255 TFs /549 CYPs
FikiH¥E (Drug Metab Dispos, #BHiH). £i b, METTLS ifiid m6A B4 HNF1A— ASI
M HNFAA—ASI (3235, —# IncRNAs i i &350 F S R AEHEER . 40 31IE fUl4% TFs
1 CYPs 1334712 5 DILL, ZWF5e#i e 1 CYPs 4 SRS 25 Y A0 B A T T e 4ok, HL
“h DILT ()5 36 B2 L 5w FBr 4 st
Kekdin] . 25t HNFIA—AS]; HNF4A—ASL; CYPs; #65:H+; m6A &if
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CD39 #1 CD73 i35 HIF—1/AKT/ClpP {5 55> FFEE 518 X AT A 4L Y 1E A

KA A
TRERIR R 2B 2 Hof 2R, 2248, 230032

YRR DU b, PR AH DG S 1) 2 AR G 5 RS AH DG HERR 7 JHF 28 A i Ry T A
FHOCPERRIIPEIT 28 o #7012 th AT PR 4P i fb, e S BUFRE AL 2 T . RS A
ML Al (ALF) Bl e ALD gFJ@ b IR, IR S 27 e Ak & AR a4, 400
HE R A5 ] DUEHEIF EARAEML (HSCO) 14k, s JFF£r4ift. 10 ATP—CD39/CD73— Ji 4
SEVEPE PR e OGS 5, BUER ALF [k, B4R CD39 Fl CD73 # T & 9IE L AE ALD
R R HEEEAE A (REZ AN ALF R MR ATP—CD39/CD73 — i 11 4l 1) 55 S H 4
SABARBR I, A LB TERSE CD39 Fil CD73 78 ALF #f e i i 4 FI X G R K. ALF &9 1) 8 L
il ARWBFRG R W LA RBAES R U Y HIF— 1o/ AKT/TGF—B1/Smad3 £ 311 F§5%
B MET CD39, CD73 76 ALF @ g E A B2, tesh, ABFFAIESE T ClpP i i 4k
FRERR D) RERRE IR ALF,

i ASCFZRGY CD39 F1 CD73 7E ALF #F v (4E X L LA K ALF LR gLl . 5
ik ClpP 75 ALF HrfEH]

SE . FRATTEESL T NS AT RS A S IR e AR, R4 R & B, EtOH+CCl4 41
/NEFRE T CD73 Fi1 CD39 3580 8 FFF, JEAE ATP KB R, BREF/KEFE . i H R A 2 /N
FUIFAE ClpP ik B, MRIGWIEED) A Y. mig¥#F54r (ALT, AST, TC, TG). il WB,
qRT—PCR #&i Colla—1 4545 & FL, #BR CD73 FEN T AEIR TR 4E4k . HEAMITER CD39 3
RUFT CD73 B 2334 K B HSC—T6 2t i3 AL A S T AR DA S AMIL— 12 4Hi i i) | B¢ [ Joe
fb. RIEFRATE L, FEfRIMERI N7 ATP i LR 4itl . b FeiRtr ME vE4F i fb . AT 5%
HBIE T CD39/CD73 il 15 ATP 5 H K- mZebifA s Al (CLpP) Fik Ltk
AE A ELAARBLE

G5 LR PR B K 4R HIF — la/AKT/TGF —81/Smad3 £ i@
CD39, CD73 #£ ALF #E@rh i E I EE, Ak, ARFFEEIESE T ClpP i@
fefaE s ALF,

ROR . BT

%\
I YERRERLR T
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A EFEKE A HSPA12B #) 4] TLR4/NF—«B 1@ 2%
REEZESS2EMRGISLIRAR

TKEESC, tREZ L, M, ket
TRAEERI KR A 2R &, M8, 350122

H: ARIEKE (DEX) BE85 A O &l M #80E ALL EALH R B, AT
TLR4/NF—«B il B #R 7847 FE LK e 145 HSPAL2D {4 i 5k S it 453 45 09 1 ] B HAIL

Jidi: N GEO il 8T 5 ALTAHOCH) GSE2411 Bl 45, 7EXTHBAEA (Contro 41)
MALILAEA (LPS#H) Z[aldifT 22 5500 A HSPAL12B £ ALL /N g2k, Bt 36 2 C57BL/6
HEPE/NERBENLAT A 6 20 (n=6) . OFITEXT IR ; ORI ; OMIEKM (2 mg » kg—1) FHE
XHRA]; @DEX (25 pg+ kg—1) 41; @DEX (50 pg « kg—1) HAMOGDEX (100 pg « kg—1)
H., SBUEYE CS7BL/6 /N 36 HEGHLA N 6 41 (n=6). DIEWH: THAFIEEKL; ORI,
LPS i ; QAAV—NC 4. T2l BN R4 ; WAAV—NC+DEX 4. T 25 Al
Fei 7 & DEX 100 pg » kg—1; @AAV—HSPA12B shRNA #1: T HSPA12B K T4 i A1 )¢
Wi ; ©AAV—HSPA12B shRNA+DEX ¢ . 7 HSPA12B %& K T i A1 & % S DEX 100
pg » kg— 14, KA IR %25 1 h JFIEETES 20 mg « kg—1 LPS 38, BIAIH S 24 h
JEALBE/INER . BUEHESE I (BALE) 3L BCA 320 5 H A (1 & B A ELISA 3 & v & 5E IR+
MR35 s WUITZHZUT HE Ju o 0 LAl 2 215 BOE A2 e A . 308/ T HE (W/D) . N
M (MDA, EAAYEALEE (SOD), #fiid Ak (MPO) Fl—% L& (NO) & &
RT—PCR 352 HSPA12B/TLR4/NF —«B P65 mRNA [k fs2H bk 5 TLR4/NF —
kB P65 H 3Rk ; Western blot ISk NF—«B P65/p—NF—«B p65, HSPA12B &
H&IL,

ghiL. 1. LPSiES/ME ALL B HSPA12B i35 % F . KEGG 458 B8, DEGs
5 Cytokine — cytokine receptor interaction, Toll —like receptor signaling pathway 1 NF — kB
signaling pathway 55155 i = FEAH G

2. DEX {8 i Z M| BALF rhE 1 & s MAE R HF TNF—o, IL—1B BYRIA, AR/ B
HAE/ T, W/ UL S 98 P 4 i 3= i Al 1) S se i, K, 2 3 REIK MDA fil NO
Bl S MPO 36, b 158 SOD 3% J1, W4 R A TLR4 Fl NF—«B p65 mRNA Kik,
DEX fgfg W] i 134 HSPA12B K3k, il NF—«B p65 (@Rt

3. Mz AP et/ N HSPAL2B RikJ5. 5 LPS @Ak, DEX 254414l W/D Lk,
eI IS0 R 1) 5 i K B A . MDA/NO/MPO/SOD ()43 i 48 LA & TLR4/NF — kBp65
mRNA FIEF R TR EE R,

5. AELKE (DEXD) fgfgilat il HSPA12B ik, B TLR4/NF —«B {553l % .
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75 LPS i A MEAE /D B ALL 0/ M B, DI 25 T iR HSPAL2B (3535
DEX fy i 574 FH A 220k
KEE . SVEIEERATT A SGHERRE s SMRTCERE R ALZB; IRTRAE s 2B

FENRRMAESYRTHIARLR
SREER, RN AR

P E AR B A s EERE . 1R, S B I RS G BEXE EE A 5 UL
[ EELRE, Jbat, 1007305

CrpE PR AR AL UM EEBE . IR R PR A5 RT . JE5T. 100730

T ST S A T PR T AR R TR RSN B0 S B S L S T B . 2
— Mg SRR . AMUTIRE MR R, MRS, bR, RE P
BFAETEFUR . HATIR R B R 25 EE 1. AESIADTA 2y Hom i BHLIBT R A5 B 1 T 91
MRFRAEN, BRI AAER B s 2, WERRY.: 2.1 207 OIRakEZE 2y . Hoar ] HEon,
T HPO 4, 35 B NARBERCR IR 2. 2 23R 220 45 1R 5 A RS 5 A A
AR, [RGB d HPO 5 RIS IRES 2. 3 MM ISR B R W3h Al (GnRHa)
o PR HEREASZ AR, T IHERRIIRE. JFMH HPO Bh, @ m B AL (luteinizing hormone,
LH) FIBR#aii#Z= (follicle— stimulating hormone, FSH) ¥ TR, i 1fil i M i R ik B4 4
BRI AN S AL R E s 3. gy R DIZm 2oy . LA B =Rl 2y
Yy, S—RREE =MABEXS ALY . MR R AN BE SRR . R] I AT ASE 2 5 9 i
1B TC 1 IR BIAR B k00 B 09 o [R] Ikt A7 — S A 3 SR 24 FIHE R TR AR TT & S b AT N S e B8
PRBESE . A TR TIRI T RN . SRR AT AT, TNF —o 6258, HH TR —ao2b
S5 IMHIMERCRIE A 25 a0 . S EEVE MERCR 2 A1 R O B AR &I R . GnRH $55TH]
HESRATA WA s LS AT TZREG YR —SErh 2 35 250 . B X 15 A BB S 0 RE A g — T 4 B ik
PR TR ABRAR . H A 2 RS AE TR e BT AY 20 73 b IR S v A B0 TR YT 7 2.
AR LG BITT A BR T S 43 G A PA) S SR OR8N RO Ab . B A R R R AT AR
RN SRRE A SRR RS, 0 SR AN, SR TR R R A )T, 55 T A 18 MR AN 4 B PR B
T S 355 i v A SR S A A T B, 23PN S IR 2 24 R AT A ARYR T . X Sy gl
LA FE S PR %) . miRNA 85 5L T 4 9773k
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s P 2 £ EEQEN SISV H TR

BRI TR EEH L RS IR
PR RN A A A 2 P DA S R E K s iR s, S, 550014

WEREE LASE T2 7 0 R R R IR A . R BB 24 F12 W iR 5 A B BT R
W A 1 A A R A R AR I R P A I REE . B SRR A S AR e i
AT EERHTFE R RSO EL. HRBTIE R T 5 S MR 2 AR L A 58 T R A
RIEFHETE SR E M. 25X IRBUIEPHIETE &8 E AR A R BN AR, Atrase A JZFHAT
BN P IR B e 2 P A 18— P— 111 G Jm 85 1, 7R RSP HK A 21 2 25 1 D 00 35 R 55555
TER BUA N EN RIS 5 A BENE . ARBESE B 10 H i RO ST BE A ML BEAT B . 4
K. Atrase A FEE G A PR BE MR AE . BRARET 2 25 11 K P 0 il /)i 28 4 i 7 K
BN A B RO DUBENE T s R BN B BRI B 45 78 . Atrase A X A IRPE BE L& 42 64 400 1) ]
e R L E AP BENL ] . 2E— P B U] S0 AN BE I Y 7 2 TE SC 8 B 5 R B VITT A 3 o 2
IR s SCIRA et — PR W], KRN 4EE FEUKF R ERIPLER Atrase A BTN
JRPE ¢ PA RS, SENRVELF I R GG T EG KRR SR S KA BRI PR T Atrase A
Ty A BB R L LT o it B AR S DT bRy BE PR X IR 2, 248 b A R A S 45 R SR
Atrase A HA & A BB e A= VR T, L 5 Hom e BE R PR IR & . Atrase A BA
0 DR AR BRI PR T L O PN IR T AR e AR AT A AR 1 ST LS ) /A SR R 1
RHTEERL AL ) T85 A i/ 1 45 R ety HC B 1) 22 B D3l H o — A T 0 B8 AR 4t
BEFTZ) 001 dE— D B W HCHT R T BE SR s A9 AL R ATl BE S B BE R 245 BIF 5 32 1AL SR s A
AIRERIM IR . R B IR AN X R T R B P AR SS A S DRE IR, O 0 By i PR A
AN EEIZSE
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FEHBEFSUTHEEVERRF T LEFERASVOEIMEHE

DFU 20 Ra 3= & K 3R a)8fr B A &

WA B TR
AR S SOA DR WS 610041
PN S 610041
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