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PEATHUS ML A 25 B0 e T E o 7 e U R B RE rh . ARNSs SEBHL 06 i 3R B v S 3R )
FAR . AP TR T R BRIV YT . RE RS TR R R R (9000 vs 5800),
FRATAIGIRIRETF- 5 7 O Bl e DA 5 A DR S o 0 b o v 100 A8 A 20 2 0l i B 5 1 A V6 07
T SRR BRI i B H R TT .

TRPM4 & & JE1EIE M &S 5 KRR & R HEI R
Evk
W IRIE R R 22y 2, W /RTE, 150081
ey d=LioR @%%ﬁ@%(mmmmammz%)%ﬁgbm&rﬁﬁ% Bk EE

SR, BRSO E ., KRR A2 (Kl E TRPM4 (transient
receptor potential melastatin-like subfamily member 4, TRPM4) & 5iF35.00@% % . skl &

G2 AR PR . AUV AR Z BTSSP R BRI TRPMA TIE I . A R3O A B2 4
& 1. W B AR A L P B R T AR, TRPMA ERIE 00 AS
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WP Rz 4505 TP AR FIAILS i R WG . DRI, ARBISE B 7E W] TRPMA 25 8 ol ok B A 1k 1 1
FA B AR, Ry sh Bk AR ARG PRIGY T SR AL R B . 255 (D ZEMOKFh, AS /)
LA S IKAR Rt BB R . Mg TR S RS A i g B 2 T (TNF-o, IL-18, IL-6),
B (VCAM-1, ICAM-1) ik b7+, TRPM4 &4 SUMO gt 2 . iz &b 3 A
BRI, BT, ox- LDL RIS 300 B 40 M7 1 TR . SRR, ROS REE, KAk
B FRIATHE . TR IBRAL. TSI RS 2, W TRPM4 % A4 SUMO {E & i
HEMAFREZ, 35 TRPM4 JiE ox-LDL %S0 4 iz #0145, TRPM4 0150 9-FE/ (9-
phenantherol, 9-Ph) ] TRPM4 AJ 3 38 N e i 455 ox-LDL il TRPM4 4892 R 48 [ il
RIRAEREf, W Z B, (23 SUMO fu&ii, o TRPM4 Rik, fEN BB, +
il TRPM4 93z ZALIE AT I3 SUMO & i, #ii TRPM4 ¥ SUMO fbAEM A IRz R
R . SR AL 7 Rottlerin 1] TRPM4 (1) SUMO fhA& M X H AR (1 35k, B 1L i s 7
PMA {ig it TRPMA @Rk K 8 3k, SUMO AL il 57 42 45 B ol 70 i PMA i 59 TRPM4 %
k3 TRPMA SRR ALEMEE T SUMO fhi&ii, 364 TRPMA 5772 R4 F 1454, i
il oz Z A . SUMO {4 i) 50 7= i v 9 il ox-LDL i ) TRPM4 SUMO fEA& i, FEAIK
HAR, ARUGEN KBS . ik (1D AS/NRESIIKA & TRPM4 ik T+ 591 & 2E SUMO
fei&ti, ATEEE TRPM4 2 5 & S0 N B 25 8. (2) S ARiA S HUVECs fit i
Aih TRPMA KiATHm , BB M i SUMO fhigifi, SUMO b &M se $iz R iz,
& TRPMA e F S IR 3 00 9 B 5300 P 7E 4 7Ll . (3) 4l TRPMA4 33k K di % TRPMA
SUMO {RAE i o] Jai 4% sh kR AR RE A o8 B B0, A28 sh K REREAL 1) 2 8

Attenuation of arsenic trioxide-Induced endothelial injury: unveiling the
protective role of ginkgolic acid through inhibition of TRPM4

SUMOylation-Evidence from raman cellular imaging

Tingting Tong'" , Yadong Xue** , Yuyao Zhang®* , Chunxiao Yu', Xinyu Yao’,
Yuxuan Han', Kai Zhang', Meimei Shen', Yu Zhao', Yunfeng Cui', Ziyue Ma',
Yuyang Fu', Yongzhen Wang', Jing Jin', Ke Tang', Yang Liu', Yang Li°%,
Rong Huol®, Tao Ban"®"#

'"Department of Pharmacology(State Key Laboratory of Frigid Zone Cardiovascular
Diseases), College of Pharmacy, Harbin Medical University, Baojian Road, Nangang
District, Harbin, 150081, China; *Pharmacy Department, General Hospital of Ningxia
Medical University, Yinchuan, 750004, Ningxia, China; *Department of Anatomy,
Histology, and Embryology, School of Basic Medical Sciences, Heilongjiang University
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of Chinese Medicine, Heping Road, Xiangfang District, Harbin 150024, China; *TaiKang
Medical School(School of Basic Medical Sciences), Wuhan University, Donghu Road,
Wuchang District, Wuhan 430071, China; °Department of Pharmaceutical Analysis and
Analytical Chemistry(Research Center for Innovative Technology of Pharmaceutical
Analysis), College of Pharmacy, Harbin Medical University, Baojian Road, Nangang
District, Harbin 150081, China; *Department of General Surgery, The Fourth Affiliated
Hospital of Harbin Medical University, and Department of Pharmacology(State Key
Labratoray-Province Key Laboratories of Biomedicine-Pharmaceutics of China, Key
Laboratory of Cardiovascular Research, Ministry of Education), College of Pharmacy,
Harbin Medical University, Baojian Road, Nangang District, Harbin 150081,
China; "Heilongjiang Academy of Medical Sciences, Baojian Road, Nangang
District, Harbin 150081, China

Arsenic trioxide(ATO), though therapeutically valuable, induces severe endothelial injury
via unclear mechanisms, particularly involving TRPM4 and its SUMOylation, limiting effective
therapeutic development. Here, we demonstrate that SUMOylation of TRPM4 is a key
mechanism driving ATO-induced endothelial injury. Using ginkgolic acid(GA), a SUMOylation
inhibitor, we show that GA effectively attenuates TRPM4-mediated ionic dysregulation,
oxidative stress, and apoptosis in endothelial cells. Raman cellular imaging provided molecular-
level evidence of the protective mechanisms of GA, demonstrating its role in restoring cellular
functionality and alleviating structural injury. In vivo experiments corroborated these findings,
with GA restoring endothelial-dependent vascular relaxation impaired by ATO exposure. This
study highlights TRPM4 SUMOylation as a critical pathological process in ATO-mediated
endothelial injury and establishes GA as a promising candidate for therapeutic intervention in

arsenic toxicity.

Polygonatum Cyrtonema Polysaccharide Alleviates Ischemic Brain Injury by
Inhibiting Pyroptosis via the ROS-TXNIP-NLRP3 Axis

Yingying Zhang, Qiuyue Lv, Jiangping Wu, Jun Han
Wannan Medical College, Wuhu, 241003

Objective Ischemic brain injury can lead to severe neuronal damage and dysfunction, posing
a significant global health problem. Polygonatum cyrtonema polysaccharides (PCPs), the main

active components of the traditional medicinal andedible resource Polygonatum cyrtonema, have
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shown therapeutic effects on various neurodegenerative diseases. However, whether PCPs have a
therapeutic effect on ischemic injury remains unclear. Methods This study employed a middle
cerebral artery occlusion (MCAQO) model in rats and an oxygen-glucose deprivation/reperfusion
(OGD/R) model in PC12 cells to construct ischemic stroke models, aiming to explore the
pharmacological effects and molecular mechanisms of the novel Polygonatum cyrtonema
polysaccharide PCP1 in ameliorating ischemic brain injury. Results Both in vivo and in vitro
experiments demonstrated that PCP1 significantly alleviated ischemic brain injury by inhibiting
pyroptosis and oxidative stress. Meanwhile, PCPl treatment reduced the expression of
thioredoxin-interacting protein ( TXNIP ), a key mediator linking oxidative stress and
inflammation. Additionally, PCP1 decreased the interaction between NLRP3 and TXNIP.
Notably, overexpression of TXNIP counteracted the protective effects of PCP1, whereas the
antioxidant N-acetyl-L-cysteine(NAC)reduced pyroptosis levels. Conclusion The findings suggest
that PCP1 can prevent ischemic brain injury, and this protective effect may be achieved by
suppressing pyroptosis through the ROS-TXNIP-NLRP3 axis. This study lays a theoretical
foundation for the development and utilization of Polygonatum cyrtonema and the research of

innovative drugs for the clinical treatment of ischemic stroke.

10 /R A R AN A AL B ET B R SR AL R BB [ 42 254

sk 2R Ik
AP R A R B B 2 B Rl PR 2 Be 25 PR 2R . iDL, 430030

. A0EE 22 Ush 2 0 sl 24 F 4L 76 i /N 2B R G fh i B vh R4 AR, Mgy
ZUH T 2 (Dedicator of cytokinesis 2, DOCK2) 7 3 Ifil 40 M o 45 5 3k, i 300 F 7 Rho
GTPase 7 4IRS T R FEEZAEM . SR, HAE /MR DI REH R MU, A5 B 1E
WF5E DOCK2 F FC A 580 %8 it /Nl Az 1 A Ak it B2 0 52 e & 4 Pl . 77 ik: SR CRISPR/
Cas9 JE N g AR LS A B BERS I DOCK2 4= B Pk i B FIBE 28 M/ B SR FH Il 40 A 3 F 450
75 5 FL - S SR T A1 it AR B E L PR FRURI R SIS A R AR A s I A R R g B g A
A 4 L 2 A5 A AR RTINSO JIE 10 5 R FH R vy T 5000 40 B8 Factin A6 /Nl 3% Ak i A8 b
WUsh & A 2R sh A2 28 Rho GTP i b ST ye F 6 2 BN S5 A I 1fil /i Rho GTP i
AOEPERT NS S 084k BEALG A B d R B R STORM 722 B3 378 S 56 A M 1l /)N Al 0
fhid B GPVI Z ARz 3 B NG5 @B A8k s RAMEERE . SRAE . BRI/ A A B 1] 45 5 3
SYBTIL /N TS AL T BE 5 WL AR5 1R B 5 A ARG 000 42 Py i A4 T2 SR 8 A I DAY I /DN A v
MMM AR, S5 Dock2™ '~ /N B I /INAR 9 i 2R 80 A i o i /) Al (R FRLRS
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By FLMLPY o ORI BRI I s B AN 0 A ZAS AR B 08D, FLAT I/ MO 1 2 2
#ERAS T Dock2 ™ /NRUM/IMR F-actin P34 &, (EEIR IR N /MR F-actin 24124 525070 ;
#E—# Rho GTPase {G MK NZE 5 7%, DOCK2 ek 52 FAE Racl WM, WA 0 Cded2 1)
Wtk H Rac-l FifE 50 FRIBAKFEEE. Dock2 " /NRIL/IMRIE AL FEH i/ MR T GPVI
FEAEND . HUFiE TTAM {5530 6 0976 Ak KO 25 AL I/ D B ARG I 285 S i 7R . Dock2 ™/~
AN BRI/ B SR AR T SR R, i/ INAOAR Be [m  BER,  ELAS B %) 2 2 R 1 SRR A0 L
EAE Sk ML 37 59 V) 3 T i/ IR B B AR A0 . T RSO BUR S R BR . #8R DOCK2 itk n]
3 A 0 Ik A R LA T S A AP LA DA v /I A v 200 % AR A
L S 3 /s BUR HE I XURS: . DOCK2 il 4R S P 300 1 i/ GPVT 32 4403 % LA K i /INBR 78 i
T R RERERY R . EAMS N BB Bk AR e . 2516 DOCK2 i i P45 Racl (136 ¥ 141 i
HARNBNE A ASAR, 7E M/ A A A R P R HEOCEEVE . DOCK2 AJ Rl J2 if 4 i 4%
P AR P 50 11 0 28 T R o5

miR-133 a-3 p/TRPM 4 #2 E 7B E S B ME AN R 515

W&
MR BERF R, IR/RIEE, 150081

BFICS RS I 100 1 B0 2 S RERE AL (Atherosclerosis, AS) JUHIX: 0 L9
o AL R I OGRS, FRMIR (PA) VRN KEEMI AN IR, w5 N 4 T, s sl ik
ikE 18 AL 3 B, BE I 52 K {7 @ 38 TRPM4 (transient receptor potential melastatin-like
subfamily member 4, TRPM4) VERIEZEREM: FH 2T il 18 . 7E.Cr 1L 92 95 A OC 1) P 1 ) R e 1
T A 0, (H ARSI RE AL P A BARE IOLH A0 . AT B ERSY TRPMA 7R
PA U5 5B P B8 0 o B/ AL . W14 miR-133a-3p 5 TRPM4 By R . ABA L
PN B 451 7 B BT A AR BB A . BPE SR PA BRI 2% B9 HUVECs b TRPM4 )
mRNA FiLAKF, FEAMN Ca™ WA, SRR A TR ROS A, [REf, Bel-2
FH#E R, Caspase-3 #ifk, IL-18, ICAM-1, VCAM-1 4§ %4 A F i mRNA FlEE H 7KF
FIbw, RH PAEE B TRPMA 355 P B2 40 M 8 T A S8AE S, TRPMA G R4 7E PA 4t
PG, M Ca® e, ROS ZKCPAHT A= BRI 1 35 AR, 2R B (o e R hr . TR
E N 5 2R 3 N RE. IESE TRPMA 15 PA U5 S8 A B il SCRE e AR T . A1 B
778 miR-133a-3p 5 TRPM4 mRNA 3'UTR f77E BAMS G A7k U 3 T o5 5 5 52 3 i
52, miR-133a-3p Al & A7 BFAE Y TRPM4 3" UTR 4§ 45 JE K 2R 99 B IE M B & FAR, fiitef
RASRVIATC R . PA LB HUVECs H miR-133a-3p RikKF-RE T, i £k miR-133a-
3p Al FH AL TRPMA4 M K3k, £ miR-133a-3p il o #8 ) 45 G M ] TRPM4 Kk, 14k,
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miR-133a-3p KLY YL 208058 PA B RAIMIN Ca® sk, Lobi AR A2 FREA ROS A A,
T TR RAE N TRk, g Ik TRPMA Al S8 i 81X — R8N, WF5E4518 . TRPMA 78
PA 5T (0 1A A B4 o AR 2B AT, P S T Ca® ik, SRR 075 S I TR 4
SRR . miR-133a-3p i # [ i ] TRPM4 23R8 5 A B2 A0 g8 )i . miR-133a-3p/ TRPM4
AR A B Sl KR BE AL B AR SO MU O B BTG T T B A, D TR T 25 W 4 (R B Al

FEE U B RO R A O ERE X RBYRIPIE R R ALE

I S S R SV (| s AR = Doy ;R €17 S| QU A
PG R R AR B2 BE . JBBH . 712082 % DU R K AF R RS TN B AR SR TR
WEFE s, JPH, 712082 ° VU jHEE = 2519 53 Ot 24 1 P B 40 K 2 BEML I B 52

PG acma, B, 712082

E s BEITAR T DUARRT g 0 R A 0 28 B PR R RO R AR L LT A OGS 5l B . O
2 ¥ 36 K6 RIS HENE SD K RRBENL X HRAL (ControD) , #EAIZH (H-RVH) FIHER DUAET
Figh (H-RVHA+FF), 440 12 H, & Control ZH4b, HAYZH M 5 0k 7 T 13 51 Sugen5416 (20
mg/kg) HHEAREE G 5000 K) 21 Kby e .o w40 = IEE (H-RVH) KRB,
TS A RN R 252, H-RVHA+FF 413 4% DU4F (60 mg » kg-1 « d-1), Control 5 H-
RVH 4 FEARFEREK, HH 1K, EL21 K, (1) SCIE5 S WAL 2R RO IE Kk
A R, W OIEE S, A0 ERGLERR: (2) A0 ETR SR 25 21 K BUST3h ik |
HOEETT (3) DN A4 R ELOREDIRE s (4) 37 Gk I 45 28 R BRU it it v o A PR
ik (ANP) ., IR IFI 4 IKETAR (NT-Pro BNP) . WEES i8R (FFA) Fil JULZH 2075 %5 b
(Glw) K5 (5) Western Blot £l 4 AL Wy (A 5 W) H0S 524K o« (PPARw) . JENTRRSS G H
1 (FABPL), WHEIE Bt B la (CPTla). AR i &0 B ¥l (PDK) 1PN i ik B &
(PDH) (EHAFEL. 4558: (1D 5 Control AM L, H-RVH 4 KFDIES. AR, &
BN (P<<0.05) ., DIEEE /AR (HW/BW), fHOoxHEE/ OEEE (RVW/HW) FlE /K
454 (FD (Fulton’s Index, (f0vEHEE/ (AOFE+H=ERFBERE)) BEFEHM (P<0.01);
5 H-RVH 4 b, HRVH+FF 4K BR.OMEEAS. B OBEE &/, HW/BW (P<<
0.05), RVW/HW Fil FI i 2 A% (2) A7 0 EIF AR R, 5 Control UM Hk, H-
RVH A KE A OEE (mRVP), F¥ish kI (mPAP) & #EF+& (P<<0.01); 5 H-
RVH #H#f I, H-RVH+FF 4K mRVP Hl mPAP 758 17 ik (3) OSG4I
s 5 Control AH I, H-RVH A KERALEREE (RVAW), J5EE (RVPW) JE R i 1
(P<C0.0D), A DEEFIKAMME (RVEDD), Y& (RVEDL) EE /N (P<<0.01), flishfk
MR (PAAT) Wb, SFifiEfE] (PAET) ZERK, PAAT/PAET HGfERFR (P<<0.01);
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5 H-RVH 4, HRVH+FF 41 kK RVAW (P<C0.05), RVPW & 2/ (P<<0.01),
RVEDD, RVEDL #{ Kk, PAAT/PAET [fE#Em. (4O KH &/ &R, 5 Control H4H L,
H-RVH R BUiLE  ANP, NT-Pro BNP /K- % Tk (P<<0.05), 1 H-RVHA+FF 2 %
KRR 5 Control AL, H-RVH 4K ERMLIE H FFA ALOPLAH LU Glu (P<C0.05) 7K
VR EFE; 5 HRVH M. H-RVH+FF A K RIMEH FFA (P<<0.05) FLOJLZH S

Glu /K FE B ZHFEK, (5) Western Blot Z55 /R, 5 Control L. H-RVH 41 K B0 L2
' PPAR«. FABP1, CPTla fil PDH A B &L (P<<0.01), PDK &k EFm (P<
0.01); 5 H-RVH 4i#fitt, H-RVHA+FF ] i i % Fikdehr (P<C0. 01 5 P<C0.05), 4%
W AR DUREXT & TR0 IS A o0 28 B R K B0 I & #5040 /R . JE AL 2 38 43 3%07% PPARG/
FABP1/CPT1, #§sefigiifRe b, il PDK, #0% PDH i i 4 0 A S5k, DI el h g
R ZEL .

R BEREITEY 3a-M1 &3T ITPR/ORAI $5 @ EiEF 15 CTLs £k
TR FNBEREFERMERTLHIFR

KA S 2N Eaift EFEE MG XURE R M
] R 2E B2 e L PR R 2R BE 25 W F 5T e, dE 5T, 100050

A BAPEAT I (aplastic anemia, AA) J&—Fh ™ i B XEVR B8 ML R FLBHR . G5 411 55
VERIEIR—ER 258, IRIrSCR A PR N RN ™5, RIS 4R &3, 3. S0 n) AA 12
Yy, B LR LT R A, YR AARIT I DT R, A EEE T 4l (cytotoxic T
lymphocyte, CTL) (3 BRI TE AA B9 AL P SV E . FERTIIBRSEd, FRATE 4 )
CTLs k25 & AT E . K IHT B E BETRAT A 3a-M1 BAAHT AA B 253006 1 HL R R
i, AEAERIPLE A I8 . S BB 3a-M1 BYVEIALEI . ABFSER A TL-2 955 CTLL-2 4 i3 58
FAL, 0 CTLs PBIRIRAS , 28T 3a-MI BYIRSM 24 50 I B HE X 8RBT T 40 5 A5 5 3 5 1 52
M, SEEZE R BN, 3a-MI1 Xt CTLL-2 BTG 71 LA K& TEN-r B4 B8 sIfEH . 2401
FXFELSER M, 3a-M1 ] CTLL-2 40AE TG 419 1C; fA B 8T THP-1 M 4. HL-60 ki
YA FN RAW264. 7 BG40 S5 H e e aifi, DL HepG2 R4 . NRK-52E ' 41 il f1 IEC-6
I b B A A S R AR, 3R 3a-M1 X CTLL-2 B30 il /5 B A %5 5 i 40 e 6 k. o — 20
SH R, 3a-M1 A5 CTLs UM AR B Ak . Feo" A ROS AR R M H BOKF- TR,
UK MAPK 38 B 30E . IMAZSET-IHIRS . DL EBRAARIR AL A9 md . 0 3a-M1 i
F7T CTLs #4812, Fluo4 AM Jeta 25 5 R il 45 1 R, 3a-M1 B Pk H Rf A b F i
CTLs 4HMIN 1Y Ca®' KV, 28 2 Fh i 18 10 i ) T3k . A3 3a-M1 j@ i 0% TTPR/ORAT 453
. SECT A0 M N S b 0 R R AN i A Ca®t i A, TTPR/ORAT 45 3 i #1ll il 5 2-APB,
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CM4620, BTP2 ¥a[fii] 3a-M1 a9 40N ROS K- THE . #8278 3a-M1 i 3 185K T+
SEAAL I R S BB B R, LA BRI . 3a-M1 AEAS E M| CTLs 1934
T R H AR, TTPR/ORAI #5318 /519 CTLs HMEZIET- 25 Tix—id 8, CTLs £kt
T M AT 5l B A N AA TRYT RS

METTLI1-mediated N7-methylguanosine tRNA modification alleviates cardiac

Ischemia/Reperfusion injury by modulating mitochondrial dysfunction

Yue Zhang', Mingyang Leng', Ruonan Wang', Xinyuan Tang', Zhenlu Cai',
Liang Wang', Xiaoqi Shao', Hongtao Diao', Qingiang long', Xu Li',
Yingzi Wu', Yuan Jiang®?, Haifeng Zhang®, Haihai Liang®> ", Jiao Guo"*

"Key Laboratory of Glucolipid Metabolic Disorder, Ministry of Education of China;
Guangdong Metabolic Diseases Research Center of Integrated Chinese and Western
Medicine; Guangdong Key Laboratory of Metabolic Disease Prevention and Treatment of
Traditional Chinese Medicine; Institute of Chinese Medicine, Guangdong Pharmaceutical
University, Guangzhou., Guangdong Province, China; Key Unit of Modulating Liver to
Treat Hyperlipemia SATCM, State Administration of Traditional Chinese Medicine;
?Department of Cardiology, Sun Yat-sen Memorial Hospital, Sun Yat-sen University,
Guangzhou, 510120, China; *State Key Laboratory of Frigid Zone Cardiovascular
Diseases(SKLLFZCD), Department of Pharmacology(State-Province Key Laboratories
of Biomedicine-Pharmaceutics of China, Key Laboratory of Cardiovascular Research,
Ministry of Education), College of Pharmacy, Harbin Medical University,
Harbin 150081, China

Myocardial infarction(MI) presents a significant risk to the health of humans, causing high
rates of morbidity and mortality globally. The most generally used therapeutic and interventional
strategies for MI patients are percutaneous coronary intervention and thrombolytic therapy.
However, patients with myocardial infarction will suffer further damage after restoring coronary
blood perfusion, which is calledcardiac ischemia/reperfusion(I/R)injury. Thus, it is imperative
to enhance the therapeutic state by acquiring a more comprehensive comprehension of the
molecular mechanism and identifying the efficient target of 1/R injury.

Transfer RNAs(tRNAs) are a pivotal molecule involved in decoding the genetic code and
protein synthesis within cells. Thus, it plays a significant part in the process of biological

life. The N"-methylguanosine(m’ G) tRNA modification situated mainly at position 46 inside the
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variable loops of tRNAs, is the highly conserved modification that is vital for maintaining tRNA
stability. Methyltransferase 1(METTL1)and the regulatory unit WD Repeat Domain 4 (WDR4)
form the complex that catalyzes m” G tRNA modification in eukaryotes. Nevertheless, there is
still a lack of understanding regarding the roles and molecular mechanisms underlying the
METTLI-mediated m’G tRNA modification in cardiac ischemia/reperfusion(I/R)injury.

This current research was designed to explore the function of m’G tRNA modifications in the
progression of myocardial I/R injury and underlying mechanisms. METTL] and m’ G tRNA
modification were upregulated in mice I/R injury hearts and the plasma of patients with acute
myocardial infarction. Thus, we constructed METTLI knockout mice and found that silencing
METTLI1 can alleviate cardiac I/R by restoring mitochondrial energy metabolism and improving
mitochondrial dysfunction. Mechanistically, tRNA sequencing, MeRIP-m’ G-tRNA sequencing,
and Ribosome profiling sequencing were used to clarify deficiency of METTILI1 reduced the levels
of m’G tRNA modifications and m’ G-modified tRNAs, which increased the pause and occupation
of ribosomes on the decoding codon of m’ G-modified tRNA, and consequently, downregulated
the translation efficiency of mitochondrial key gene ATPIF1 mRNA to restore mitochondrial
energy metabolism and suppress mitochondrial apoptosis. Moreover, cardiac-specific knockout of
ATPIF1 alleviated I/R injury. Cardiac-specific overexpression of ATPIF1 induced myocardial
hypertrophy and inhibited the protective effect of silencing METTLI on cardiac I / R
injury. Collectively, m’” G tRNA modifications regulate the translation efficiency of ATPIF1,
which eventually mediates mitochondrial dysfunction and myocardial I/R injury. The findings
uncover that interfering METTL1 and ATPIF1 represent a novel therapeutic target in myocardial

I/R injury and mitochondrial dysfunction.

HDACI11 regulates stress granule formation to promote endothelial-to-
mesenchymal transition in atherosclerosis
Lingxuan Ren'?, Yizhen Liu'"?, Danli Chen!"?, Zihan Zheng"?, Lifang Chen!?,
Jiazhen Wen"?, Xiaoyu Rong"?, Weirong Wang"'**, Rong Lin"*"
'Department of Pharmacology, School of Basic Medical Sciences, Xi'an Jiaotong
University Health Science Center, Xi’an 710061, China; *Institute of Cardiovascular

Science, Translational Medicine Institute, Xi'an Jiaotong University Health Science

Center, Xi'an 710061, China

Purpose; Histone deacetylase 11 (HDACI1) is the only member of the class IV HDAC
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family and is involved in cardiovascular diseases(CVDs). Stress granule (SG)is non-membranous
cytoplasmic foci induced by various stress conditions, and also has emerged as a key player for
CVDs. However, the regulatory role of HDACI11 in SG formation and underlying mechanism
during atherosclerosis remain elusive. Therefore, we aimed to investigate the effect of HDAC11
on SG in ApoE /" mice fed with a high-fat diet(HFD)and HUVECs induced by H,O,.

Results: Firstly, we found that the expression levels of SG core proteins G3BP1/2 and
HDACI11 were increased in the aorta of ApoE /" mice fed with a HFD for 12w via analyses of
western blotting, Real-time PCR and immunofluorescence staining. In addition, endothelial-
to-mesenchymal transition ( EndMT) was occurred in the aorta of ApoE /= mice. Then, in
vitro experiments demonstrated that treatment of HUVECs with H, O, resulted in SG
formation, HDAC11 upregulation, and EndMT occurrence. Furthermore, knockdown of
HDACI1 by siRNA significantly attenuated SG formation and EndMT activation in HUVECs
induced by H, O, . Silencing of HDAC11 suppressed H, O,-induced EndMT activation in
HUVECs, which may be attributed to decreased acetylation of G3BP1/2 and the consequent
impairment of SG formation. Further studies found that suppression of SG formation facilitated
decreased the expression of endothelial markers, but decreased the levels of mesenchymal cell
markers.

Conclusions: Taken together, these findings identified that HDACI1 may regulate SG
formation to promote EndMT in atherosclerosis, targeting SG could represent a novel

therapeutic strategy for addressing the underlying mechanisms of atherosclerosis.

PHB2 counteracts vascular calcification by interacting and inhibiting SREBP2

Yi Mei'?, Yiting Jia"?
"Department of Physiology and Pathophysiology, School of Basic Medical Sciences,
Peking University Health Science Center, Beijing, China; *Key Laboratory of

Molecular Cardiovascular Science, Ministry of Education, Beijing, China

Vascular calcification represents a prevalent cardiovascular complication associated with
chronic kidney disease(CKD), diabetes mellitus(tDM), and coronary artery disease(CAD), and
has been established as an independent predictor of adverse cardiovascular events. A central
mechanistic driver of this pathological process is the osteogenic phenotypic transition of vascular
smooth muscle cells ( VSMCs ), wherein contractile VSMCs undergo differentiation into

osteoblast-like cells, promoting ectopic mineralization of the vascular wall. Finding the
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endogenous molecules and mechanisms by which VSMCs counteract osteoblast-like trans-
differentiation under pathological stimuli will help clinical management of diseases associated with
vascular calcification. Our recent study has uncovered a previously unrecognized function of
prohibitin 2 (PHB2) in the vasculature, PHB2 serves as an endogenous protective regulator
maintaining VSMC homeostasis and mitigating post-injury neointima formation. However, the
role of PHB2 in modulating osteoblast-like phenotypic transformation of VSMCs and the
development of vascular calcification remains entirely unknown.

PHB2 expression levels were significantly reduced in calcified VSMCs and aortas from mice
in different vascular calcification model. PHB2 deficiency exacerbated high-phosphate-induced
VSMC calcification, whereas the overexpressionof PHB2 markedly alleviated VSMC calcification
in vitro. Smooth muscular-specific knockout of PHB2 mice exhibited aggravated aorta calcification
compared to wild-type (WT) mice in response to 5/6 nephrectomy, and cholecalciferol-overload
vascular calcification model mice. Further unbiased coimmunoprecipitation and interactome
analysis in VSMCs revealed that PHB2 directly binds to SREBP2 ( Sterol-regulatory element
binding protein 2), exactly its C-terminal region with KD value 45.4 nM, and PHB2 deletion
induces SREBP2 activation, suggesting PHB2 as a novel inhibitor of SREBP2. SREBP2
deficiency in VSMCs inhibited vascular calcification aggravated by PHB2 deficiency in vitro and in
vivo. CUT&.Tag chromatin immunoprecipitation showed that SREBP2 could bind to the promoter
regions of calcification-related molecules activating transcription factor 4(ATF4)and kriippel-like
factor 4 (KLLF4). Further luciferase assay, RT-qPCR and western blotting assay confirmed the
direct regulation of SREBP2 on ATF4 and KLF4 transcription and expression in primary rat
VSMCs. ATF4 and KLF4 deficiency inhibited rat primary VSMCs calcification aggravated by
overexpression of SREBP2. Additionally, by combining the RNA-seq results of PHB2 deficient
VSMCs with Connectivity Map ( CMap ) database, we identified escin exhibiting negative
transcriptomic correlations with PHB2-deficient VSMCs, revealing potential inverse associations
with calcification. Enhancing PHB2 level by escin protected against calcification both in vitro and
in vivo, which highlighted the potentiality of targeting PHB2 in the therapy of vascular
calcification.

In summary, our study identifies PHB2 as a novel endogenous protective factor against
vascular calcification. Furthermore, PHB2 functions as an intrinsic inhibitor of the SREBP2-
ATF4/KLF4 axis by directly binding to the C-terminus of SREBP2. These findings not only
elucidate previously unrecognized mechanisms in vascular calcification pathogenesis but also

uncover novel roles and regulatory mechanisms for SREBP2, a key cholesterol synthesis
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controller, thereby opening up new therapeutic perspectives for vascular calcification and

metabolic disorders associated with SREBP2 dysregulation.

Research on cationic liposomes as broad-spectrum antidotes for

heparin-based anticoagulants

Jiarui Du', Yinlong Zhang”*, Xueqin Hou""
'College of Pharmacy, Shandong First Medical University, Shandong 250117,
PR China; ?School of Nanoscience and Engineering, School of Chemical Sciences,

University of Chinese Academy of Sciences, Beijing 101408, PR China

Heparin-based anticoagulants have been widely used for the prevention and treatment of
venous thrombotic diseases, as well as for anticoagulation during cardiopulmonary bypass and
hemodialysis. However, excessive heparin usage brings serious bleeding risk, necessitating
immediate reversal of their anticoagulant activityMethod: Synthesis, characterization and
heparin affinity test of CRKRK-Lipo and Lipo. The effect of CRKRK-Lipo and Lipo on reversing
heparin in vitro and in vivo. Comparison of immunogenicity and safety between CRKRK-Lipo and
PS. Result: Cytotoxicity assays showed that the cytotoxicity of CRKRK-Lipo and PS increased
significantly with the concentration increasing, but the cytotoxicity of CRKRK-Lipo was much
lower than that of PS. Erythrocyte hemolysis and aggregation assays showed that CRKRK-Lipo
remained relatively biocompatible at higher concentrations, while PS caused significant
erythrocyte aggregation and rupture at higher concentrations. In addition, in vivo administration
experiments for 7 consecutive days showed that CRKRK-Lipo and PS had no significant adverse
effects on body weight, behavior, blood biochemical indexes and major organ morphology in
mice, demonstrating a good in vivo safety profile. Conclusion: In this study, we developed a
novel peptide-modified cationic liposome, CRKRK-Lipo, as a broad-spectrum reversal agent of
heparin-based anticoagulants. In vitro and vivo experiments, the reversal efficiency of CRKRK-
Lipo on UFH was comparable to that of PS, while the reversal efficiency of Dalte and Fonda was
higher, with a wider therapeutic dose window. At the same time, CRKRK-Lipo had lower
immunogenicity and toxicity. In summary, the research provided an alternative strategy for the
reversal of heparin-based anticoagulants and broadened the biomedical application of cationic

liposomes.
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TRPML1 #5] ZEB1-AS1 5% 32 2 /)7 R A B Th BE PR RS 0.0 BE 5245

5Kk 5
R REE R RLR S22 2 e 2 B T 48 . IR KT . 150081
* 98 o C MUAE  FE H  SER / LVE 2G WD B AR AT SR A . RS, 150081

B AR AR O AP I A R BT s . 7E 65 % UL E AR, LI E
W) RIRRLI R 8. A0, TITE 45-54 & AREP AL 0. 706, 0I5 3 (4 RRAE AL 6 45 44 A T g 5
W WA E BRI N, BPOK AR AR . FFIKIIRE T R, SR IRIE R AR A LA K
FEJEZES RNA (Long non-coding RNAs, IncRNAs) J&—2KK BT 200 MZHF#E B RNA 43
T, s 590, ERE MRS, B AR H RIS IncRNA LE.0 %
A E . Tk RN OMERE A . qRT-PCR, Western blot, RNA ¥, $Ese)
MM ARGEL R R A THIE . SR S458 . MRgRERY, fFEEB/NROIE, E2000
Y M B AR NI IncRNA £ 48 E-box 25 & R & 1 X X% 1 (Zine Finger E-box Binding
Homeobox 1 Opposite Strand 1, Zeblosl) W3 [ (ANZE[EIEY) A ZEBI-ASD) ., JfH. 7
ZAE NI ZEBI-AST S54RSS EAH G, 5O BEEF sk D) AeHE bR E/A I LU E 2 T ¢, DU
Zeblosl J&, B EHGEREE/NROONEET K DI RERRAT Lo R/, M, 33K Zeblos] M3
PTARELFHESFO LIRS, PLE R LI, Zeblosl @it 5 B2 R f A7 A5 8 1
(Transient Receptor Potential Mucolipin 1, TRPMLD) #HAEH], {3 TRPMLI iz Z k15
IV E AR RS B A, S RIA AT RS . [WIRE, LRI Zeblosl LR5F TN RE B BOZ AR
HEC WUAH M 0 R O . 25 B TIR, ZRWFSEIER] Zeblos] J2 75 B4 ) il B Atk S 0o IE 3 2 11
WAEIRIT LR . MO Zeblos] BES B O LA &, IR 2/ N RO IEDIRE . I R B XSO
JIFE 5 2 1 2 TSR e 4 o ) B A

MR M 1 Ak ZE Fp TR R AR CMPK2 B B4 1 571 5 & 21

Pk NP K% ER
2GR SRR R A R R K5 . M5 211198,
VIR R . KL 230032

S e A A R T A R P BRI BE T SRR N, A I R AR AR B = A s R T B
YRR T SRR 2 (Cytidine/uridine monophosphate kinase 2, CMPK2) & —fii 15 4 ki
f& DNA (mitochondrial DNA, mtDNA) & il () SR A, SR, CMPK2 7SR LM G A< s
AR IR . AE 0T A8 AL o AN B A, TR AT 9 BEAE R P P A b e A FE . R E AR LI
CMPK2 MRAKF- 3 B, H 5 B E LR & NTHSS 3455 Z [0l A LM IEA D OC R
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TEAR /IR COMCAO BRI K AR Ah OGD 175 T 19 S AR 28 5T/ /0N 5t 4 L/ 2 AR e 3 4 i 4 4 55 A4
. CMPK2 3 5 1 76 /N 5 5T 40 M rh 3 3k K F 1 35 Bl 38 T Cre -loxP 5 20 i 3 0%, 7E
CX3CRI ™ /N i ) 3% CMPK2 shRNA, - 55 2 SEUAE /NI 5 240 it S5 ME d Ik CMIPK2 (1
Fik; T, UER T /N RN P CMPK2 (1) 263K fE %3 1 1 Ox-mtDNA/NLRP3 {5
5 PR AT AR R i a5 1t /) BRI A A6 A RR AR 1 2 P S0/ 1 B ) b 24T SR T e Y ek
Ho N TF R NDGA GESSHE ] il CMPK2 BTG PE, FHiE Ox-mtDNA/NLRP3 {553 %
A . DT R/ INBRL tMCAO TE A5 J5 (1 Bk A SEAAR R 08 4 P 09 /48 R 00 1) ot 2247 Sl I B 1) i
o VRPN S0 S5 BLAE G i i P B A rhois N I R AR 2T 40T . 4878 T CMPK2 W] B2 e i 1
AR TR B VSRR . JFERAE T KR 25 NDGA 1R T Fil Bl afin v g 26 rh 19 S Ak & 4. 55T
S5 R 2 S AF OC I B IS B AL T BT AR B T I S b B

SIRT6-Mediated deacetylation attenuates neointimal hyperplasia by
inhibiting VSMC proliferation and migration

Zhen Jin'?, Rong Lin'*, Weirong Wang'*
! Department of Pharmacology, Xi'an Jiaotong University Health Science Center,
Shaanxi, Xi'an 710061, China; *Department of Science and Education,

Xi’an Fifth Hospital, Shaanxi, Xi’an 710082, China

Sirtuin 6(SIRT6), a class Il NAD" -dependent histone deacetylase, plays an important role
in age-related cardiovascular diseases (CVDs). Aberrant proliferation and migration of vascular
smooth muscle cells (VSMCs) are key contributors to neointimal hyperplasia, a common
pathological basis of CVDs. Our previous studies demonstrated that SIRT6 exerts endothelial
protective effects in a deacetylase activity-dependent manner. However, the role and mechanism
of SIRT6 in regulating VSMC proliferation and migration via deacetylation remain largely
unexplored. In this study, we investigated the effect of SIRT6 on VSMC function. In addition,
we aim to research the related epigenetic mechanism. A mouse model of vascular neointimal
hyperplasia was established by common carotid artery ligation. Primary rat VSMCs were cultured
and stimulated with different concentrations of TGF-81 (1.25, 5 and 20 ng/mL) . Western
blotting, quantitative real-time PCR and immunofluorescence were performed to examine the
expression of SIRT6 and the proliferation marker protein PCNA. VSMC proliferation was
assessed using cell counting and CCK-8 assays, while migration was measured by wound healing
assay and transwell assay. Adenoviral vectors encoding wild-type SIRT6 or a deacetylase-deficient

SIRT6 mutant(H133Y)were used to explore the effect of SIRT6 and the related mechanism. We
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observed that carotid artery ligation successfully induced vascular neointimal hyperplasia in
mice. Compared to the right sham-operated carotid arteries, the left ligated carotid arteries
showed upregulated PCNA protein expression and downregulated Sirt6 protein expression. In
vitro results showed that TGF-81 promoted the proliferation and migration of VSMCs and
decreased SIRT6 expression. Subsequent experiments demonstrated that PCNA expression, cell
number and viability, as well as the migration capacity were enhanced in TGF-81 induced
VSMCs when transfected with SIRT6 siRNA. Further investigation revealed that wild-type
SIRT6 overexpression significantly suppressed TGF-gl-induced VSMC proliferation and
migration. However, the deacetylase-deficient mutant SIRT6 H133Y did not exert the inhibitory
effects, indicating a deacetylase-dependent mechanism. Besides, we found that the glycolytic
enzyme pyruvate kinase M2 (PKM2) was also upregulated in neointima and in TGF-Bl-treated
VSMCs, accompanied by increased nuclear localization and acetylation. More importantly,
overexpression of SIRT6, but not SIRT6 HI133Y, attenuated both PKM2 acetylation and
nuclear translocation. Collectively, these findings demonstrate that SIRT6 suppresses VSMC
proliferation and migration at least in part through PKM2 deacetylation, providing new insights

into the epigenetic regulation of VSMC function in CVDs.

b EFE C-BIRE ZFEZEH Protocetin FYFT M2 1E A R B R

RVEE OSBRSS
MR RS A S P AR T 0 B 550014
PN RIS L 2B AR S 550014

IR AR A R E RN IIREE A IR G 2 —, 2 IAHT 25 i PR A2 iR 45 F 9 0 B
IR, MRy CHIBEE R AR O EEAE T /R A EE L H 1. IR L —. SHER
TR EAER . CHCHE AR 5O RERE ST . BUBE Lk 08 25 Rl PRA2 Wnia S A 58 LA K it 43 B
TR TER AL AT AT Sk i e 2 vp 73 B 4l A A8 — By CRUBEER RAFE o> T
Protocetin, HEAGMEER] vWF FIEE L IX K 0 XCE R 72/ BRI 7= A 3 i S BEfE
FH. T HBFOPUEREN . AW HIFRE T Protocetin HT MM AIVE ] EHLHIBIGE . 450RFEW, /N
RS 20mg/kg, 50mg/kg By Protocetin f5, 5 | B 57 & A6V (9 1 /MR B T % DL S 4F 4
JE KSR R B i 55 T PRI e 2 W /N Al R AT 2 2R 1 R D e e s . B BB I Th Re e Rl R
=G A2 K R BUS S Ik i Fe A5 80 i R 45 SR R W, 20mg/kg A1 50mg/kg [ Protocetin X}
I AR B A 300 2R 43 03] Ry 40. 706 #1175, 7%, T BH A 25 8 2 DE Ak (200mg/kg) Ay A il 3
34.9%, [RIAF, /BB A/ MR R 3E R B, I ) b-TG i P-selectin 3% EFF, i
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PF4 B R, ifioAd 3 [0 52 45 JE 3 B Protocetin ZH 125 45 B I 5 500 50K TA5C 0 4 401 BH 2 o)
WAZH , AF9E W], Protocetin F2 80380 15 # [i] vWE-GPIb 8035 I/ N A ) P 5 1 368 1 34 48 7 A=
WEEBCEEE . DA R ) i i A i i — 20 IF R R P& o AL S e e 5T
VA7 B T R PiEE s 25 s SRR SR m A B A . A B T — P AR R X i B CALEESE R
FEAE 03 450 S IIRERIAIR, JFRE NI Bin S A 0 (B Ay L

-5t Rz & B @ 53 Lin28b # %) & A K 4ARE & T

PRI ey
LSRR D% TI006L: PGS A TR P 710061

HAY: AW BT B0 S5 B (20E) X ABF#RBK N 2 4 (HUVECs) #ET-1ERH &
H5 RNA 58 E 1 Lin28b Z [l AT AE L] .

Jrie: 78 TNF-o $li% 1 HUVECs H145 T 20E Hikb#, LDH Bt & M Hoechst 33342/
P 9 6 R0 PFA 20 B B8 52 38 M S AR Ma SE17-; Western blotting Kzl f2 T- #0478 H (GSDMD,
GSDMD-N, GSDME, GSDME-N) Kj3ik. ELISA fI40Md Fig i IL-18 7K F, LIS 20E
X TNF-o 5 N A T EH . 83 Western blotting #1 RT-qPCR £l 20E X} TNF-«
751 TNFR1, Lin28b. Lin28a Fik M52 M., A TNFRI i &k DL b Fbr iR b 2, #5%
TNFRI1 7€ 20E 8 HAVEH . i#F— 22 R Lin28b siRNA T4 AT %k, #5¢ Lin28b £/ &
20E HUAET-1EFIH A TIRE

LZER. ARBFSE L. 20E Wb FE B R TNF-o i 519 HUVECs #17-, PTFHPE40 i 1L i
Rk, LDH ke IL-13 BEfoi b (P<<0. 05) . FFA XM H TNF-o i3 108 T #4758 1 GSDMD,
GSDMD-N fl GSDME-N # 3k i I8 (P<<C0.05), [FHf, TNF-o #il3#% & 2 [ 5 HUVECs h
Lin28b (3535, 1 20E bR T 3 Lin28b CR 2 R P4 Lin28a), 38 58 TNF-«
S0 TNFRL ik B, g dtiiiE (CoIP) SL8eR M, 20E g 55 TNF-o 5 TNFRI #Y
HAEAER . TEN 4T %8 TNFRL &8, 5 20E QB AH I, oF 33Kk TNFRIL #55i%
BT 20E X 40 Mg A2 T (PLFH M40 MRS 22, GSDMD, GSDMD-N, GSDME-N %3k TF &) &
Lin28b T By EI1EH . IFERE Lin28b 4 FH 7K - e B 40 Ml ¥t . A Sz 1A TNFRI
HFIPTABH BT TNFRL, 3958 7 20E XT4IMI A TR Lin28b ik M fil/E A . X su2h R0 20E
AR TR A KOG Lin28b (430 i w] GE #4338 ot #17) TNFR1 4v 5. 7E TNF-o BT, #—25
1T 235 Lin28b WIFE 4> FELWE T 20E % 1L-18. LDH B, P FH 1 40 0 1L 4] K £ T 3047 % 1
(GSDMD, GSDMD-N, GSDME-N) ikl fEH (P<<0.05). #Hfz, JL#K Lin28b N4 i
T 20E PR TR . X Se g5 L[ R W], $I Lin28b 2 20 W P K 41 £ T A G B
BL
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G50 AWPRAERRW], B R E (20E) @k ¥ TNFRI JEM 6] Lin28b ik, #F
17 [A) ] GSDMD #1 GSDME 47 5 (9 9 B2 4 i f T, 32 7 G BA AR D 40 i 4 T 4 il 5910 7
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p-adrenergic receptor overactivation induced cardiac

inflammatory injury and therapeutic strategy

Han Xiao
Department of Cardiology and Institute of Vascular Medicine, Peking University Third
Hospital, State Key Laboratory of Vascular Homeostasis and Remodeling, Peking
University, Beijing, 100191, China

B-adrenergic receptor(B-AR)overactivation is a major pathological cue associated with cardiac
injury and diseases. We discovered that inflammasome-dependent activation of interleukin-18
within the myocardium upon acute B-AR overactivation triggers cytokine cascades, macrophage
infiltration, and pathological cardiac remodeling. Furthermore, we demonstrated that exercise
training can alleviate cardiac inflammation induced by B-AR overactivation by inhibiting the
NLRP3 inflammasome pathway through an AMP-activated protein kinase ( AMPK)-dependent
mechanism. AMPK, a highly conserved energy sensor, regulates energy metabolism and confers
cardioprotective effects. In the present study, we identified a novel substrate for AMPK, namely
B-arrestin-1. The phosphorylation of -arrestin-1 at serine 330 by AMPK enhances the expression
and activity of phosphodiesterase 4, thereby inhibiting the activation of the g-AR/cyclic AMP/
protein kinase A signaling pathway. As a result, the phosphorylation of B-arrestin-1 at serine 330
effectively suppresses B-AR-induced activation of thecardiac inflammasome and subsequent

remodeling.

Interpenetrating Network Hydrogel-Loaded Embryonic Stem Cell-Derived
Endocardial Cells Improves Cardiac Function After Myocardial Infarction®
Boshi Liu*!, Laiping Zhang*', Xiao Guan®, Jie Liu*, Weinian Shou,

Xin Chen** , Xiaohui Li** Dayan Cao" " **

* Institute of Materia Medica and Department of Pharmaceutics, College of Pharmacy,
Third Military Medical University(Army Medical University), Chongging, PR China;

> Chongqing Engineering Research Center of Pharmaceutical Sciences, Chongging
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Medical and Pharmaceutical College, Chongqing, PR China; ¢ Department of Pediatrics,
Herman B Wells Center for Pediatric Research, Indiana University School of Medicine,

Indianapolis, USA; ! These authors contributed equally; ? Lead contact

Background: With an in-depth understanding of cardiac cell differentiation, cell therapy
derived from stem cells has shown promising therapeutic effects in the treatment of myocardial
infarction(MI) . Although many types of cardiac or noncardiac cells have been found to play
protective roles in MI, the specific role of endocardial cells(ECCs)in MI has not been reported.

Methods: The current study was designed to determine whether human embryonic stem cell
(hESC)-derived endocardial cells(hESC-ECCs)could be protective against MI. We first developed
a cell delivery system by constructing a photosensitive interpenetrating network hydrogel
consisting of gelatin methacryloyl (GelMA) and silk fibroin methacryloyl (SiIMA) . The sorted
hESC-ECCs were loaded into the delivery system and then injected into the pericardium cavity of
the MI rats.

Results: These results show that the cell delivery system has good biocompatibility.
Moreover, the delivered endocardial cells improved cardiac function and delayed capillary atrophy
after MI. Further mechanistic analysis revealed that hESC-ECCs protect the mitochondria of
cardiomyocytes from damage under oxidative stress and potentially promote the angiogenesis of
cardiac endothelial cells.

Conclusion: Our results demonstrated that hESC-ECCs have the potential to serve as a cell
therapy strategy for MI treatment by maintaining cardiomyocyte survival and facilitating

angiogenesis.

B RSk IR TR herge BERABEREMAMELR QT MAAE KA OHESM

TI7 EFEm FRE FER
MR BER A 2y # Be 2y BT 2 . MRURIEE, 150081

B 259 7Eiay T IagE & i O R M — Rl ™ S AR RN 0o JE human ether-a-go-go-
related gene LR T4t i) hERG B 7ESNVERLNT 3 MM AL PR SCHEER . 225915 QT 1A
HAAE RO IR TR BN SR AL R P S 2 R 2 s M, (R B2 A
PEAIZ BE/D . ARTIFSE B AR R U SR 20 B LE R B A5 1F T 5 RS 0 E 75 Pk i A ML . 255 R
BL-420S HE YR AL AL B R G2 455 O6hR mapping R BEAT QT [ SIE AL &, 55 IR AH
oo P SELL SR S K T KRR QT TaI A sh Vs (7 Fpend ], HAE BT,
FURSLLHNE T QT ZERKAEH . W F B 8B RN i hERG B, 38 i S S Ui vk 78 43 F
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K BT Z 20015 hERG Sl 2 6] (AR B A A . AR AR O6 1140 0 Bl B a8 8 F Y
e (L HVA BRI TIRE . DFFEERMT . B S LL il i 1 K63 {2 REERIE AL, M98 T hERG &
Az ZAd i, Xz 2B T hERG il fR S I e s . 17z 2 Aess &
i CWEALEE HDACE Frifs. 458 FUESRELHE i HDACS Mdia Bk & 4219 hERG i@ 1E 1Y
BEf . TEARESE TR 754 QT 1AISE < A O EBE M XURS .

—_
A,

FHEERESHNIRRRESEREHNTENARAR

skl fRTAE  EXHER A
] PR 2f Bl BEA L B P RIS 2 e 25 AR 5T e, dEat, 100193

G HEIR RS (Post-stroke sleep disorders, PSSDs) 22c i1 g % %% o B v B0 534 2|
R IR B A 2 WARE R G R 25 B AR . VB GRS i) 2 B2 —, PSSDs Al mik 702, Al
XPEFEMATREM S . O EDIRAS FAETE s . s PEAL 7 A A 52 e . PSSDs Il PR R 24,
LR ICHE . BRI IF U B AT . H EE . R T BRZR-5AE /B B v S S0 1 JROAAR A2 Bl L R ek R 5 10 e
AT MBS, Horh, RHGERA GRS H W RAE ., WA IR (B0 IABREAR . BH ZE 1 b
I VP B 57 e d i DL PO R R VI P A5 T 20, N2 A TP Y S G B PR 3R 3 2 B i Je 3 PN 7 v
SR, S0 8 E 2L DR SO I REIR A . H ) SEUREE 52 ) S8 1 H TG BhAg . ™ B
JE B R A B W i AHR 0 SR A VB AR T RERRSE AR . A T R EE G AIE / B IR v S 1 P
1A Bl S PR R 5 300 e MR e i A S 5 AR, E G 5 i P A o DXl 3 2 DD AR OG- x bl 22 T fE 4K
A2 I I St ey A AN

BRI KRB Z LS, PSSDs W F1 A BRIRZSFY 2T . B 90 LGB B I [ 4 L, e B TS AR
HHAE KON AR AR SE RSB AR RS A AR L 5 P T 300 22 Ohy e e ) e IR J e 2 728
ks DA PRI 20 B IR S99 7% B RS LU £51) 25 6L R bR ke HIR 20 i IR 35 52 38400 1) 5 R o B IR 43 30 S . 3
T X R IR 43 1 R B B A AR EA TR 2 . A THT RN WL SRAEIT 5%, A3 By T3 A A vl R0 3 B IR RR AT 22
FInMEARBEEAF AL, MR PEROSYT T SR SRR R

MHTXT PSSDs WY 3 2 Bl S8 PR 22 70 S Bl AR 205 44 e A8 e o L0 £ 3 o A e A % A 33 I
IRE ZOCEE, MEE O R AT I RS LAY T TR A% 3 AR T R
Theg. fEdEp DRIk, s AR/ MARIRAS . BRARAS T B R XK . R 583 B PSSDs AL 2s
fift B TG IR BEIR G5 M0 25 6L, BT RE I — D NS M R i, HEETRBE)) T, B4
RIS, HYMAS A R KR . BT PSSDs X E B MR I B, RYk. Z4EEA
1 PSSDs H44 B T 27 AW AI2Y TR , $ESh A6 T7 O ARG e 5 sh 001k, e ik
T RAFHUG . (P E BER B e 2 S @AM AR TR 2022-12M-1-018)
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ASGR1 fR&RETIFEREE BRI (2 B ERZSMEID I ShAK R BRI R R R

IR BUE BT BURE BB RIBRC VR
EZBeh (BUEYD ks, KRAGYIHEEY R SRR K E m = . DEEMEY
PP A, PEBEERRERE & JURTE R 2R, BE 2GR MR BFSE T, dbRT, 100050

ko EnE{l (atherosclerosis, AS) J&—Fp g B 5 5 SRS 112 PE S RE B » 2O
AL WUFEFE SO M %G (cardiovascular disease, CVD) ) F B n LAY . 3 bk ok LA b0
MBI (atherosclerotic cardiovascular disease, ASCVD) N E@) CVD ZL2FRIET- 1 B 25
K, R E ARy, SR, BRI R [IGYT AS BIZ9 AT FEAREY 1/3 (.0 4
FE, ABFELE 60-80 0 BRI . KL, FHRAFTHEARXT I BB ASIRIT LM B XRTEE,

LM R 132K 1 (asialoglycoprotein receptor 1, ASGR1) J&—Fh 78 T4 o 4 S5 M &
IR, AT R MR R AR A N A PR . IR SR 7R . ASGRI LK Dy e PE Gk 2K 5 1 3%
A EIRE AR (non-HDL-C) KPR LI K CVD % XU AR 2 3540 ¢ . FEAS TR 5
t, RATEMEAFSE T ASGRI BRI FRIBXT AS KA K SR S2 0 KAL) 73 FALH . FRATH 2
T Asgrl flApoE YGR/INR (Asgrl 7 ApoE ) PANAEApoE "~ & Fid#ik ASGR1 f/h
B (AAV-ASGR1 ApoE "), Pk E (WD) W3R 12 J&, @ w4 i g /K 7. B B v AL
RNA-seq, Western Blot 4%, 4% %¢ ASGRL 7E AS K& B (g 4E A LH . 2458 BoR.
WD IREMESE 12 5, Asgrl * ApoE " /INERMY E Sk A E B BKARTU) 7 AS BEHe i #2  3%
WD AR AR B B I 2 (IR B (VLDL-C) AR % i g 2 (IR B (LDL-C) 7K R AR
VLDL A /b, FEMEARE RS 3, AHS . 7EApoE /N Rk ASGRI 233 fim 3 30 ik
N3 Bh IR 9 AS BEBRTE AL, 3% VLDL-C Al LDL-C /KF B VLDL A A%, R k3
fERAE RS . HL E . ASGRI BT T 0RO H il =R A E (MTTP) Flii 4 AR L
EZHEM 3 (ANGPTL3) /i MEMEN 8 (ANGPTLS) fy3kik. A& 1 s i i
(LPL) {HPERu> VLDL A4 i, @3 hn LDL 2Z & (LDLR) RikkHgsR LDL 488, Jfidit
BEMAF X 32 k-0 (LXRa). ATP 254 &5 HE 11 Al (ABCAD), ATP 454 &t E M G5
(ABCG5) MIZAIMIELER PA50 K5 7 WA A 5t 1 (CYPTAL) ARk kA o i1 o ks L
EALHIAE ASGR1 2 3Rk ApoE ™ /N A AR 2] THIESE

MZs AT L RUEI] ASGRT 2k T LIl AS By &4 & J, il ASGR1 ZIEH A
W1 ASCVD BIRSFHT#ER . ] ASGR1 fig ik JH [ B A HEAT B SCATR T AS BB RS .

G03781 i ABCA1 {gi# BB E B2 sM I sh kR R E X B

WONAHT T OXE EMIE BT BIRE  REER VR0 RBRC
EZH (BUEYD ks, KRGYIEEY R SRR A E AR =, DEEMEY
i s, P E EERRERE & LRtV 2R . BEZGAEMHORBFSE T, dEET. 100050

Sk FERE AL PR O 148 29 (atherosclerotic cardiovascular disease, ASCVD) 2 —Fh g 5
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U5 5 9K 2l i 02 1 S RE R, SR A ERAE T Y F B A, IR AR A A B KOS R R Ak
(atherosclerosis, AS) Wk K@ BAEE/EH. HENIMK FIGIT AS B3 a5 7T 25,
PCSKO il 5 . AT 2240 %5, J3 0 980 IE AR 0 A= i, BB, DA B W S5 ok A . O3] it it
3z (reverse cholesterol transport, RCT) JZ4544 SN A1LUAN i i 22 4% 10 JIH [ s 25 1 %% B g 2
M (HDL) f%iz W FAESEA A . PR s IR R B U 2 HE AR it . ATP 454
GiaEH Al (ABCAD 2 ABC ¥z R EN— 01, ik ATP KfgBtRe oA 21 20 0
[ i B A TR, 2T RCT BYOCHERR T . ZWHE5 R [ ABCAT fy &1k n] LI
il AS By kAL, itk ABCAL BN R ZIRTT AS 165 HUAR

TEABFTE Y, AR ABCAL ik B EAR, FHkiss] T iba%) Go3781, En] LI &
WAL AR 2 i ABCAL i 3R38, JFiE k. ABCATL AR Y 7 XA H2F L 105 200 A L [0 Pt 113
FATRIH R B R MR R Y 4 v b U ST R IR AR A, 15 45T GO3781 (15 mg/kg/d. 45 mg/kg/
d 3JHE, G03781 WERRMAMIEEE (TO . Hh=E (TG ML EIEE NS (LDL-
O WK, WP IFES TCR TG &, HnZeErpRERE S &, $i0] Go3781 HAfL R A {2 kR
[ EEA ML SR IR W /E . RIS T iR B R SR ApoE ™~ /N ST AS MY, 3 1H 45T G03781
(10 mg/kg/d, 30 mg/kg/d) 12 J&, Z5HER, GO3781 & F /b T 32 8h bk 44 i 3= 2 AR 3 ) B
P, JFREAR T IM3E TC, TG A1 LDL-C /K-, HghnZsEd InfEmE & &, BE R/ TCH TG
i, WA (CESTA) FIorFAHESR:, FRATAB, GO3781 nI LU il S AL Wy i (A4 5
YIises Z Ak PPARa # PPARY 454, it i#i% PPARe/y A7 B8 B w4 i ABCAT ) ik 3t
P 0 240 A ] P 3, A 2 AR R 0 R P IR R B AR S . RNA-seq KEGG & £ 73 #r 45 1 oK
GO3781 FZJAEENAEBACH . ARl & . Bel Rl . A umimib. ARbimf. ABC &%
&K, PPARFZMPEKSE; JFHEREF LS (GSEA) 45K W], G03781 A LIHIE ABC iz
WRiE ., YE—2 1) RT-qPCR LA K Western Blot 45 HIE5E G03781 g i ApoE  /NFUITF4L 4
ABCALl, PPARa. PPARS fil PPARY 9 mRNA HIZE FH/KF.

B2, G03781 il s PPAR/y LiH ABCAL 335, {24k NH FE BN B EA IR, 2
PR ILAEFT AS. 4878 GO3781 J2iRYT AS BY— DA IR B e 1L

BREERIL TS Apelin-13/AP) R R I E FiFAAMRITER S5 BORREEN

X' BRI 2R EAR ORI OEAEK O EERN 207 W KRiIRER
VRt R AR A R S P T A . AR . 421001 2R IR R R BE B 22K
PR . 4310015 *RRE R AR — BEBE 242438 . Ak, 421001
FR . ARPRALBTTE R R SR AL X Apelin-13 2 i F- 1 LA (VSMO) T4 i ,
S5 HEWT SR F B ROl NMT 1 A p i 2 c 855 R B 1 (NCSTD) T It Ak 8 i it
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VT R RS I LA TR 1 2 (CAMSAP2) i E A 4 a2 i SR IR 4 8 IR L
M 3 (GOLPH3) /WBREH 18A (MYO018A) 55 M /RIEMEM LN T Apelin-13/AP] RGi 4
VSMC %2 5 g kil AR AL BT AR AL . J73k: 1. Western Blot: #ill VSMC it NMTT1,
GOLPH3. NCS1. CAMSAP2 fI MYOI18A [y ik; 2. XIJEM Transwell: & VSMC i 3.
B PEILYIPE . K GOLPH3 5 MYOI18A, NMT1 5 NCSI (A EAEM; 4. RNA T4t. #&it
T/ 55T NCS1, CAMSAP2, GOLPH3 #1 MYO18A; 5. #j#t NCSI N s —fv H & ik
SRARTRL; 6. HE 4o Al /MRS AR L BE A, 455 1. Apenlin-13 f #F VSMC
iT#%, APJ IR FISA M) Apelin-13 fUXFEN; 2. Apelin-13 755 VSMC (155 /K HA4 ] 41
MIGERS 7 fks 3. Apenlin-13 5t B[] Fl v B 4K fi 42 #F VSMC 41 it NCS1, CAMSAP2,
MYO18A 1 GOLPH3 #3k. FI13A il Apelin-13 f3X Fh4E s 4. Apelin-13 {2 #f GOLPH3/
MYOI8A EEWIERL, P VSMC i /R SR Ak 5. CAMSAP2 75 0088 #f o s /R SR 2
A% GOLPH3/MYOI8A, 45 VSMC g /R HAk M4k 6. Apelin-13 {23 NMT1 5 NCS1 #f
AR & NCS1 g BB 175 S CAMSAP2 A4 U 5 e m R JE 44 7. HE Qe g5 3 R
SV LGN A S R LR NCS1 AT #0I B Apelin-13 i S B sk EERE (L INTE . 2516, % WFsE £
FRIERI AT Apelin-13/AP] RGEAR I -1 AT TR 25 sh ok R4k .

Distraction injures spinal cord through activating sphingosine-1-phosphate receptor
2(S1PR2)of microglia to aggravate neuroinflammation by enhancing the
DNMT1 mediated-SOCS1 hypermethylation

Bo Han"*%*, Xi-Nan Zhang®*, Wei-Shi Liang'**, Xin-Feng Wu®, Ye-Qiu Xu'"*,
Peng Yin"*, Zhi-Meng Sun®, Han-Bing Shao’, Duan Sun"*, Ming Yang®,
Ming-Yong Tan?, Xiao-Hui Liu!"**, Sheng-Biao Wan®, Shu-Xiang Cui'?* ,

Xian-Jun Qu'**, Yong Hai"**

'Joint Laboratory for Research & Treatment of Spinal Cord Injury in Spinal Deformity.,
Laboratory for Clinical Medicine, Capital Medical University, Beijing, 100069, China;
2Toxicology and Sanitary Chemistry, School of Public Health, Capital Medical University,
Beijing, 100069, China; *Department of Pharmacology, School of Basic Medical Sciences,
Capital Medical University, Beijing, 100069, China; *Department of Orthopedic Surgery,
Beijing Chaoyang Hospital, Capital Medical University, 100020, Beijing, China; °Beijing
Jishuitan Hospital, Affiliated to Capital Medical University, Beijing, 100020, China;
School of Medicine and Pharmacy, Ocean University of China, Qingdao, 200024, China

The pathology of distraction spinal cord injury (DSCI), the most severe complications
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associated with spinal deformity correction surgery, is featured with microglia cluster within 3
days post injury (dpi) and then widespread neurons loss in 3-7 dpi. The mechanism of DSCI is
unclear and the therapeutic interventions lacked. In this study, we revealed a novel mechanism of
DSCI through mimicking spinal surgery in Bama pigs and SD rats. Through analysis of the spinal
cord, microglia were identified as mechanosensory cells and their membrane sphingosine-1-
phosphate receptor 2 (SIPR2), the G protein-coupled receptor, was identified as mechanosensitive
receptor. In response to distraction stress, SIPR2 of microglia was firstly activated and further
translocated into the nuclei, where it promoted DNA methyltransferase 1(DNMT1)to methylate
suppressor of cytokine signalingl (SOCS1) promoter CpG island, thus losing its function in the
negative regulation of STAT3 pathway, thereby enhancing the transcription of inflammatory
cytokines to aggravate neuroinflammation in spinal cord. System administration of SI1PR2
antagonist blocked the distraction stress-activated SIPR2 and the further nuclear inflammatory
events in microglia of spinal cord, and thus improved locomotor functional recovery in rats after
DSCI. Conclusion, distraction injures spinal cord through activating S1PR2 to aggravate

neuroinflammation by enhancing the DNMT1 mediated-SOCS]1 hypermethylation in microglia.

0 [5) {2 i3t RE [E] B2 S HE A BY B 3h BRI R RE AL 20 WD Rt 4 3 SR
VRHEDE AP
[ ZOR2y (CEYD Tiidesesh s, KRGYIEEY RS I RE A T se s . THERBUEY
WY SRR, hEEEAEREERE & AU PMRIBEERE . B2 AR EARDIZE T, JEaT, 100050

SIKHEEREAL (atherosclerosis. AS) J&—Fifig BTf Cillf 5 5 SRS A4 18 ML SO AE PG - J2& Bl Ik ok
FEREALEC AP (ASCVD) 1 R HULAL . i T2V NiRyT AS R IZ 254,
AT REAIRZY 20-40 D0 0o LA 4, DRLGATI AR AE 60-80 V0 YB3 A IKUBS: . IS 25 11 7% 10 Tl Al 0 11 2
FIig/kexin 9 B (PCSK9) il 7 sl -t 2 A5 15 b 7T 245 9B B Tt — P R AR L v LDL-C 7K,
(ERAIRA RE R AL > CVD R A= R, SHRBTHEAR AL 2 RO L 1] 250 AS
AGRYT BCEHE,

JIEL [ e Qaf e o S L o B AR SR O AR Bl BN I fle it AS B9 K AR AN A TR o 200 i 1A LT
AR BRI B AE Y5 i IS B S0, g 2 L I s i, L e £ a8 0 e i 25
— RPN AR AR A VR A T2 LR I A L BEICLL R A A B . T 0 A s
(RCT) J&F5Ke 41 E 21 240 Hh 22 4% 04 [ W26 DL % 38 [0 JFF O 2E A7 0 9 8 LA BRL 78 14 T =X
BEFEMEHE M S R, 5 CVD KU GG, SR, H IR R b B T — 32 el
fe AR RSN ERIG T AS, NI, JF A& B v AR [ B S HE TG ST AS B 259 BoA B2 iR}
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FRX

AT AR SEFE R T 8 ] ABCAL S58B40 AS 254 R BFSE, FAT49 T 7 ik ik, 38—
HAL R IIPL AS 554 (APS 2024, 1JBS 2024, ATVB 2021, Biomedicine & Pharmacotherapy
2024, FASEB 2020, Atherosclerosis 2018, JAHA 2017, APSB 2016, JLR 2014 %), ATP %
HEFAER A1 (ABCAD 4% HDL AR R RCT iYL 38, Bl ABCAL Rk HA B AS 15
o TN X AL G ¥ E17241 68 3 m ABCAT 3k, JE3k/ BN B 140 i
RCT, @EWA> ApoE ™ /NG PN 3 gl ik 4 FIAR P BB (1 i AR B, HoA RAFI BT AS 1E
i (ATVB 2021), ZMEEMEE I ZK 1 (ASGRL) & — Flv7E T 20 4 S M 35 3 1 9 A 80 52
&, ASGRI1 B ZhEHL LS 5 Mg ik & & IR F B E EE (non-HDL-C) 7K-F-FEAK LA K
CVD KU 25 VARG . A BATE ApoE ™~ /NEUA N RGEHIIEW] T ASGR1 G2k AT LI AS
MR R, T ASGRI i R B MR i AS 0y &A= & s AL 1, ASGRI 4 w] DL o 34 i
ABCA1 Fl ABCG5/8 4 A2 i I [ B A HE S5 T & #5950 ASYERT (ATVB 2024), 25 |, FkAT]
FIBFSEIER] ABCAL Al ASGR1 J& AS BRI B AR, #0 m) £i 28 IR ] s A1 HE 28T Y AS 2590 &
PR A

—. MEFEZIE

TR S RE NIRRT beta-EMIFE BN REEEER
REMERPIIN—FEQLXBEERZNHAR

PR SRR
FMRREE STl TAREE W E A, A amPlesebe. KA. 130015

AR — RIVKRARMICEIEZ RN YRS A2 A R RERMM BRI T R4
WE5E. SERAB . —SEROCRM/ NI R BERESREF ABL2 FAMRIGIIZE SRR, JMREMH ABLZ
PR aE e, N EAT MR IR R 5 T BRIy B 28 ot RO ok 22 A8 PE IR Y7 7 k30 7E 8
. PRERBCEIEZ BRI/ B0 ABL2 B SRAE AR R 2 P B SO 2 kD T i AR 2 2o
ZEFRFIGIT IS D5 T — A S 1 XIS BRI AR TE T A RSN A BT e B
TRGEYE/ N T Y O M2 G PE TR IE N ABA2 AR . UEW] T BN TE R 4 5
5 ABAZ BRI T R RCEAE ] . X8 k BIEN] T iX S XCE /N T Y BiRe e Apd2 SR
R ABAZ SERMRTENEMIHLE . SIMSCOURIBE TSR B T — s R BB IR N SC I S R . Al RESfE
BT AR M 25 IR R BB R S ERIR I6RTT 25 RO 4

BEoh s FATARASFAMTAYHIF TR AR W5 | R D 5 B IR 2 v B A9F 72 )R B3 114 06 3
AR BERE— 2P B IR SAR VT s R IR AT PRGN (IR T R B — R B e A AR5
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Synergistic effects of tanshinone IIA sustained release nano particles

on Parkinson’s disease insults

Zhirui LI', Sihan WANG', Yuhao Kan', Haixiao Cheng',
Libo DU?, Yang Liu*, Yuming Zhao'*
"Department of Pharmacology, School of Basic Medical Sciences, Capital Medical
University; *State Key Laboratory for Structural Chemistry of Unstable Species,

Center for Molecular Science, Institute of Chemistry, Chinese Academy of Science,

Beijing, 100190, P.R. China

Tanshinone [ A(T [[ A) can significantly reduce the damage ofdopaminergic neurons in
Parkinson’s disease (PD) . However, the poor water solubility of T [[ A limits its clinical
application. The purpose of this study was to prepare an oral intestinal sustained-release T [[ A
using nanoparticles for drug delivery to improve the solubility of the drug and its dominant
release in the intestinal tract, so as to promote the draggability of T [[ A and explore and verify
the relevant effects and mechanisms. Self-assembled chitosan encapsulated TIIA nanoparticles of
TIIA-TPS-CSNPs were synthesized. Results showed that TIIA was released more within an
alkaline environment, inferring that it was mainly released in the intestinal tract. Compared with
TIIA monomers, the TIIA-TPS-CSNPs could significantly enhance the accumulation in the brain
tissues. TIIA-TPS-CSNPs considerably ameliorated the motor dysfunction of mice caused by
MPTP and enhanced the expression of TH, indicating that TIIA-TPS-CSNPs had a significant
protective effect on PD and TIIA-TPS-CSNPs produced a more intensive effect than TIIA. TIIA-
TPS-CSNPs increased the expression of NRF2 and the expression of its target genes GCLC and
GCLM , which controls glutathione synthesis in the PD model. Meanwhile, TIIA-TPS-CSNPs
inhibited the phosphorylation of FOXO3 and FOXO1 and facilitated FOXO3 and FOXO1 to
transport into the nuclear and regulate the expression of CAT and SOD2, which further
suppressed oxidative stress. TIIA-TPS-CSNPs further elevated the expression of brain-derived
neurotrophic factor (BDNF) and nerve growth factor (NGF), stimulated the proliferation of
surrounding NSCs in the subventricular zone(SVZ)and promoted synapse formation to recover
the damage against Parkinson’s impairment. In conclusion, TIIA-TPS-CSNPs had the dual
effects of resisting oxidative stress through NRF2 and AKT/FOXO pathways and promoted
neurogenesis through NGF and BDNF signals. The nano delivery system improved the intestinal

sustained-release ability, promoted the solubility as well as the drug bioavailability of TIIA, and
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advanced the druggability so that TIIA-TPS-CSNPs effectively enhanced the protective effects of
TIIA on PD. Besides the improvement of the pharmacokinetic properties of TIIA, our nano drug

delivery system individually provided protection against the PD insults, showing synergistic

effects with TIIA.

% SR BY T 25 1 F BRI A2 fR WLl A2 BR A T R BE A R
TR
R B2 g FS NI, WL 2R, B, 310053
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ANERE. G AROFFEA N U S OB R AL, 855 AR 2R B . O Id k.
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Purq attenuates neuronal pyroptosis via P2X7/NLRP3/Caspase-1 pathway in
neonatal mice with hypoxic-ischemic brain damage
Jiawei Min
Key Laboratory of Cognitive Science, Laboratory of Membrane Ion Channels and

Medicine, College of Biomedical Engineering, South-Central Minzu University,
430079 Wuhan, Hubei, China

Hypoxic-ischemic brain damage (HIBD) is a prevalent neonatal condition that can result in
permanent neurological consequences. Owing to the absence of a unified and comprehensive
treatment approach for HIBD, identifying the key therapeutic targets for HIBD is crucial for
developing more effective treatments for affected neonates. Purine-rich element-binding protein «
(Pure)is a multifunctional DNA/RNA-binding protein involved in brain development, synaptic
plasticity, and memory retention, and serves as a pivotal regulator of gene
transcription. However, the function and mechanism of Pura in neonatal HIBD remain unclear. In
thein vivo study. we injected lentiviruses overexpressing Purq into the lateral ventricle of mice
within 48 hours after birth and established a 10-day C57BL/6 mouse HIBD model. The effects of
Purg overexpression on acute brain damage and long-term responses were evaluated. Infarct

volume was determined via 2, 3, 5-triphenyltetrazolium chloride (TTC) staining. Morphological
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alterations in injured cerebral tissue were assessed using Hematoxylin and eosin(H&E)and Nissl
staining. Short-term and long-term neurobehavioral assessments, as well as brain atrophy
measurement, were performed to evaluate functional restoration following HIBD. In the in vitro
study, we transfected lentiviruses overexpressing Pura into primary cortical neurons and
established an oxygen-glucose deprivation/reoxygenation ( OGD/R) model. Cell Counting Kit-8
(CCK-8)and propidium iodide(PI) staining were performed to analyze the neuroprotective effects
of Pura overexpression on primary cortical neurons. RNA sequencing was used to reveal the
potential targets of Pura against neonatal HIBD, and the results were verified by western
blotting. Our results showed that endogenous Pura protein levels were markedly reduced in brain
tissue from HI-challenged neonatal mice and in neurons subjected to OGD/R. Overexpression of
Pura effectively reduced cerebral infarction, attenuated neuronal injury, and contributed to the
recovery of neurological outcomes and brain atrophy in neonatal HIBD mice. Overexpression of
Pura also significantly increased cell viability and decreased cell apoptosis after OGD/R
injury. Both in vivo and in vitro studies showed that overexpression of Pura might attenuate
neuronal pyroptosis by inhibiting the P2X7/NLRP3/Caspase-1 pathway. Collectively, these

results suggest that Purq is a promising therapeutic target for neonatal HIBD.

A whole-brain mouse atlas of Long-Range inputs to histaminergic neurons

Wenkai Lin', Yi Wang', Qingming Luo®”, Zhong Chen'*

' Zhejiang Collaborative Innovation Center for the Brain Diseases with Integrative
Medicine, Zhejiang Key Laboratory of Neuropsychopharmacology, School of
Pharmaceutical Sciences &. The First Affiliated Hospital, Zhejiang Chinese Medical
University, Hangzhou, China; 310053; *State Key Laboratory of Digital Medical
Engineering, Key Laboratory of Biomedical Engineering of Hainan Province, School

of Biomedical Engineering, Hainan University, Haikou, China; 570228

The central histaminergic network is recognized as a critical modulator of diverse
physiological functions in the brain. Nevertheless, the precise structural and functional
organization of input circuits innervating histaminergic neurons remains incompletely characterized. In
this study, we employed a rabies virus-based retrograde tracing system coupled with fluorescence
micro-optical sectioning tomography (fMOST) to construct a comprehensive three-dimensional
monosynaptic long-range input atlas of mouse histaminergic neurons. Our analysis reveals that the

hypothalamus, thalamus, pallidum, and hippocampus serve as principal input sources, displaying
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distinct spatial distribution patterns and heterogeneous neuronal subtype compositions. Notably, we
successfully reconstructed layer-specific projection patterns and co-projection architectures of
cortical upstream neurons at single-cell resolution. Given the well-established role of the
histaminergic system in sleep-wake regulation, we further investigated the functional
implications of these circuits. Specifically, we demonstrate that the lateral septum (L.S)—which

and the

primarily provides inhibitory inputs and accounts for 4.69% of total input neurons
paraventricular nucleus of the thalamus(PVT)—which predominantly supplies excitatory inputs
and constitutes 2.00% of input neurons—form monosynaptic connections with histaminergic
neurons. These pathways exhibit differential functional dynamics and exert opposing regulatory
effects on rapid-eye-movement (REM) sleep. Collectively, our study delineates a high-resolution
mesoscale input map of long-range afferents to mouse histaminergic neurons, thereby
establishing a robust anatomical framework for future systematic investigations of histaminergic

circuit mechanisms.

Neuronal mitochondria-targeting engineered exosomes for Parkinson’s disease

therapy by stepwise targeting and pathological microenvironment regulation

Xiaojie Chen', Qi Zhang', Yuyi Zheng', Yuxuan Wang', Di Wu', Zhong Chen'""
!Zhejiang Collaborative Innovation Center for the Brain Diseases with Integrative Medicine,
Zhejiang Key Laboratory of Neuropsychopharmacology, School of Pharmaceutical
Sciences, Zhejiang Chinese Medical University, Hangzhou 310053, China

The pathogenesis of Parkinson’s disease(PD)is characterized by mitochondrial dysfunction,
oxidative stress, and o-synuclein aggregation, as well as autophagy defects. Levodopa is the
‘gold standard’ for clinical treatment of PD, while it will cause side effects such as behavioral
fluctuation and dyskinesia. Herein, we proposed neuronal mitochondria-targeting engineered
exosomes to realize stepwise targeting and pathological microenvironment regulation for the
treatment of PD. Firstly, we compared various exosomes derived from rabies virus glycoprotein
(RVG)-enriched HEK-293T, SH-SY5Y and BV2 cells. Bothin vitro cellular uptake and in vivo
brain targeting experiments on PD model have suggested that, the RVG-enriched SH-SY5Y cell-
derived exosomes displayed the favorable brain neuronal targeting property. Specially,
nanosystems were developed by coating RVG-enriched SH-SY5Y cell-derived exosomes onto self-

assembled curcumin nanodrugs, and SS31 mitochondrial peptide coupling on the outer surface

(SS31-Exo-RVG/CurNP). SS31-Exo-RVG/CurNP would actively show favorable brain neuronal
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targeting property due to homing ability and nicotinic acetylcholine receptor ( nAchR)
recognization, and mitochondria-targeting capability. These nanosystems could regulate
pathological microenvironment of PD by scavenging reactive oxygen species, reducing a-
synuclein aggregates, and promoting PINK1/Parkin-mediated mitophagy. After treatment with
SS31-Exo-RVG/CurNP, the movement and coordination ability of PD model mice were
significantly improved. This study demonstrate that targeting neuronal mitochondria therapy to
regulate pathological microenvironment of PD has great prospect in the treatment of PD or other

mitochondrial damage-related diseases.
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Biased histamine signaling selectively gates oral fat preference

Yanrong Zheng!, Zhong Chen'*
!'Zhejiang Key Laboratory of Neuropsychopharmacology, School of Pharmaceutical
Sciences, First Affiliated Hospital of Zhejiang Chinese Medical University, Zhejiang
Chinese Medical University; Hangzhou, 310053, Zhejiang, China

Distinct peripheral neural circuits perceive sugar and fat to guide nutritional value-based food
preferences. While orosensory experiences also influence meal size, neural mechanisms
underlying selective oral fat preference remain unclear. Our whole-brain activity mapping revealed
a striking separation of high-fat diet (HFD) and high-sucrose diet-responsive neuronal ensembles
within the paraventricular thalamus(PVT). Employing translating ribosome affinity purification,
we identified histamine H3 receptor(H3R)as a marker of PVTHFD neurons. Manipulating H3R
expression or histaminergic terminals in the PVT specifically affects HFD consumption.
Histamine-mediated H3R activation increases PVTHFD neuronal excitability via G12/13
signaling. This histaminergic circuit integrates oral dietary cues from the mesencephalic nucleus of
the trigeminal nerve, regulating fat-texture-response. These findings establish a novel role for
PVT in gating oral fat preference and identify H3R-G12/13 axis as a potential target for precise

fat-consumption control.
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SEHIREE 4. A Cytoscape 3. 7. 2 BRAFAEEE “rh 25— i3 @ 50" RFh b
RZ% . S SE CARAHA A BE R A 5L R0 Sh AR AN R DL 2oitt il W28 2 PR 2 R R A 25 AU
2 (chenodeoxycholic acid, CDCA), Z4HR (deoxycholic acid) FI 3-2+ il (B-sitosterol) 4§ 9 4~
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I (neuronal acetylcholine receptor subunit alpha-7) 4§ 22 JCHEH N, (F5EEMEEIGESE
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Neuroprotective effects of gypenosides against Age-related cognitive impairment

Cuicui Yang”
Department of Clinical Trial Center, Beijing Tiantan Hospital, Capital Medical
University, Beijing 100070, China

Aging-related cognitive decline is associated with neurodegenerative changes, neuroinflammation,
and synaptic dysfunction. Gypenosides (GPs) have shown potential neuroprotective effects, but
their mechanisms in alleviating age-related cognitive impairment remain unclear. In this study,
we investigated the effects of GPs on spatial memory, working memory, and object recognition
in aging mice using behavioral tests. GPs significantly improved spatial learning and memory in
aged mice, as evidenced by reduced escape latency, increased target quadrant crossings, and
enhanced spontaneous alternation in the Y-maze. Additionally, GPs restored long-term memory
in the novel object recognition test and improved exploratory behavior in the open field test. Nest-
building ability was also significantly enhanced in GPs-treated aged mice. Histological analysis
revealed that GPs attenuated neuronal loss and structural damage in the hippocampal CAl
region. UPLC-MS/MS identified seven bioactive GPs components that crossed the blood-brain
barrier. Network pharmacology and molecular analyses indicated that GPs exert anti-
neuroinflammatory and anti-apoptotic effects by modulating key targets (TNF, IL-18, JUN,
and BCL2)and pathways associated with Alzheimer’s disease (AD). These findings suggest that
GPs ameliorate age-related cognitive decline by protecting neuronal structure, reducing
neuroinflammation, and inhibiting apoptosis, highlighting their potential as a therapeutic

intervention for neurodegenerative disorders.
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Investigation of the mechanism of action of Danggui-Shaoyao decoction via
meningeal lymphatics to improve cognitive impairment in AD
mice based on VEGFC/TREM2 signaling pathway

Minghuang Gao', Qi Wang!”
! Science and Technology Innovation Center, Guangzhou University of Chinese

Medicine, Guangzhou510405, China

Our study first proposed that Danggui-Shaoyaodecoction ( DSS) could improve cognitive
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impairment in AD thorough alleviating meningeal lymphatic vessels to decrease AB deposition and
inhibit neuroinflammtion.

Objective; The aim of this study was to explore the effects of DSS in improving cognitive
impairment in a mouse model of Alzheimer’s disease, with an emphasis on exploring the mechanism of
DSS in modulating neuroinflammation and amyloid-like protein deposition via the meningeal lymphatic
vessels. We hope to provide a clearer biological basis for the clinical application of DSS in targeting the
meningeal lymphatic vessels for the treatment of cognitive impairment in Alzheimer’s disease, and for
the material basis of the intracerebral efficacy of DSS.

Results: 1) In the study of ABl-42 induced dementia mice, the Mirror Water Maze
behavioral results showed that DSS significantly improved cognitive deficits in mice;
immunofluorescent staining showed that DSS reduced the deposition of amyloid in mice with
dementia induced by AB1-42 suggested by inhibiting the activation of microglia and lowering the
secretion of inflammatory factor; the meningeal results showed that DSS decreased activation of
dural mast cells and improved lymphatic vessel generation and repairing lymphatic vessel
damage. 2)In the study of C57 mice with meningeal lymphatic vessel ablation, the Mirror Water
Maze behavioral results showed that DSS significantly improve the cognitive function of the
meningeal lymphatic vessels ablated mice; after injecting OVA-647 from cisterna manga(i. c. m)
and hippocampus (i. c. v), the results of OVA-647 fluorescent agent injection showed that DSS
increased fluorescence area of brain parenchyma in i.c.m injection mice, and decreased
fluorescence area of brain parenchyma in i. c. v mice, which suggested that DSS has the function
of regulating cerebrospinal fluid drainage through the meningeal lymphatic vessels. 3)In the study
of meningeal lymphatic vessel ablated APP/PS1 mice, the Mirror Water Maze behavioral results
showed that DSS inproved the cognitive impairment of meningeal lymphatic vessel ablated APP/
PS1 mice; the results of immunofluorescence of meningeal lymphatic vessels showed that DSS
increased the percentage of lymphatic vessel area and lymphatic vessel density of meningeal
lymphatic vessels, decreased the lymphatic vessel structural void rate , and increased expression
of VEGFR3; THS staining of brain tissue showed that DSS decreased and amyloid deposition;
PCR results showed DSS increased VEGFC and VEGFR3 mRNA expression, decreased pro-
inflammatory factors IL.-18 and IL.-6 mRNA expression, and increased anti-inflammatory factors
II.-10 and II.-4; WB results showed that DSS increased VEGFC, TREM2, pPI3K/PI3K,
pAKT/AKT protein expression, which suggested that VEGFC/TREM2/PI3K/AKT is a
potential mechanism for the regulation of meningeal lymphatic vessel structure and

neuroinflammation by Angelica paeoniae lactiflora. 4 ) Furthermore, Cerebrospinal fluid
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metabolomics identification and screening revealed 29 up-regulated significantly different
metabolites in DSS such as atractylenolide III, LysoPE 18. 2, LysoPC 18: 3, catechin * , N-
(1-deoxy-1-fructosyl ) alanine, LysoPE 18: 2, and 9-hydroxy-13-oxo-10-octadecenoic acid,
Anthriscifolcine A, Loliolide and Dicaffeoylshikimic acid form the basis of the intracerebral
pharmacodynamic substances of Angelica sinensis and Paeonia lactiflora. Further network
pharmacological analysis of the PI3K/AKT pathway is a potential mechanistic pathway for DSS
to improve AD via ML Vs.

Conclusion: In the present study, the intervention of DSS in AB1-42 induced dementia
mouse model, meningeal lymphatic vessel ablation C57 mouse model, meningeal lymphatic
vessel ablation APP/PS1 mouse model revealed that DSS regulated the meningeal lymphatic
vessels’ structure and function through VEGFC/VEGFR3, and inhibited the dural and
parenchymal neuroinflammation via VEGFC/TREM2/PI3K/AKT pathway. thereby improving
the cognitive impairment in AD mice. PI3K/AKT pathway to inhibit neuroinflammation in the
dura mater and brain parenchyma and reduce amyloid deposition, thus improving cognitive
deficits in AD mice. This effect is closely related to the fact that DSS promotes the expression of
VEGEFC in the brain, induces the enhancement of meningeal lymphangiogenesis and cerebrospinal
fluid drainage, and inhibits the activation of glial cells and the secretion of inflammatory factors,
which promotes the clearance of amyloid and inhibits neuroinflammation. Meanwhile, the
metabolomics and network pharmacology of cerebrospinal fluid of DSS revealed the active
metabolites of DSS into the brain, which provided new experimental evidences for the
clarification of the pharmacological basis of DSS for the treatment of neuropsychiatric diseases in
the brain, and the predictive screening of the metabolites in the cerebrospinal fluid and the
analysis of the intersection with the disease targets provided an important basis for the precision

targeting of DSS to the cerebral meningeal lymphatics to ameliorate the Alzheimer’s disease.
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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-1.C3 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 1.23A. 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 I123a 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.
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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 11.23A as the crosstalk to connect brain vascular ECs
and 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-STAT3-11.23A 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.

BRI ZE & I : NMDAR/TRPM4 H{EFREHN &K

PNERS g
M ERIRY, Bat, 210029

T IR G A e — A O LA e, R TR R BN B B B BN N, H AT
BT FEARR ., N-HIE-D REAERZAR (NMDARs) A5 (4 2475 M 251 2 S 30k 1l P oG 2 v it
Pl CHENL . SR, AZ 8] NMDARSs (1925046 I 4 e RIS v e i B KBk, PRk, JF
KA NMDAR #1528 58 NMDAR $550500 09 @IFE DR ST, A R 064 s HEva T
PROLHT RS . AT K I fil /b NMDAR FHBEETZ KA 4 (TRPM4) e 15
SRAM (N/T) FEsfit: i 4 b w2845 il CHE/E A . ¥ 1m) NMDAR 5 TRPM4 2 [i] () 2
FIB-E B EAEM (PPD J23077 SRl ik 4 b A 7E SRS . ASWTSE LA N/ T Sl 56 C8 i
A GBS ER-TEMC R (SAR) WFRBTHE T — RIUFT AL SR N/ T FUmmi s, 256 SR
JERZTEH NMDA L) R 328 /3 (OGD/R) M i AL, & BT 35 4 56 1o 41 1) 541
HZS60, %f NMDA F1 OGD/R 55 (1 2 A B2 SR W 2 st T3 R IR AR e ol 2 4P E R AL
HlBFTE R, HZS60 Mt FHWr N/T A BEAEH, #0% NMDAR T 5 5@ (45 pERK, p-
UEBprMHﬁpAh>ﬁﬁ%F¢% L&t NMDA i S 2R iR D e . HZS60 1)
PR FEPER: C8 fp el st Hofl i 5f B 28 1 R4 (Kp) 3k 2,97, iF— 25 R I K Hh 3 ok 1] 9
(Mum)mﬂmﬂﬁ%THmmﬂﬁ%@mm@%wm,&%ma@&%%oﬁmemm
WAL . AR TR NS SR AN TG Ak . ASBIFSE I & 1 HZS60 VB —Flopi B iz 840 N/ T 7

63



B E| @ 2025 £EM+ _HR=H

T (213751 B P I Y19 R o <19 O N e O =373 1 L R AR i 7/ DA A R 2 WK Sy e e

DCE-1 @331 #] ROS FAR M5B L IFMEZRIPIER

fiffy sk ERER M BER
YL RS e A R A REFAYITE B BRA R, K. 300000

AR FR A T PR RNBR LB AU 1 A2 BT IR PR T BRE WA ARG L I A v A R 2 R R 1 3
[l A% L AR BR800 N B IR R R 5 555 5 ZE AL B 2R . G PEE (ROS) &
PR RN R LR ARG BT S0 f R DNA 53457 . 5 8 28 000 S0 S AR M P 2 P i . AR N DD Tl
LR FEA M. LA FEI BB R, WA S5 Thaz 81z e, AT
FK BT ILA R LATEY) DCE-1 2 5@ 8 1 4 ROS K Ca™ ACE kKM AR EH .

AR LI, DCE-1 THi 1 # 2 T0AE A 2 R F5 MR b B A28 R T e RS2 Y 2.4
f (p<< 0.05); TEAENHRIZT/FREEBIR T 4200 R T3 B 2.3 4% (p<< 0.0D), &R
DCE-1 B R BH W 28 T0 Y DAy s MESE T AR i FRRE VE S 4 .l DCEFH-DA FEGHRE Wil ,
BRI ROS 9¢GHEFE T X BB 6. 8 %, DCE-1 4 ROS /K- B H 1Y 58. 27% (p<<
0.05), Fluo-4 AM ZECHET WM 45 R W oR, BRI N Ca® KF- T EXT IR 2.4 £%,
DCE-1 41 Ca*" /K- BRI L 1) 55. 8420 (p=<< 0.01),

BTG, A5 R DCE-1 ZEARSMEER i AT ) 35 A s 22 R AP DR, I B i P A Ak
MAERFAE N Ca® FaSMAET) . $27R DCE-1 & —Fh HA JF R i 2 8 50, Hbr s 1L Fng
Fi Ca’ RS MR AT BE R ARt 240 1 G SR AR . IR ABIFSY L BTG fi 22 3R A 7R 5 A ke 1L
PERGAE B T E AR ARHE S S e A

A2 48 ) Z B AL RE T H0A 77 #$84R TRIM16 B ERHLEIFF R

WREKT  FIELR FEWbR 2
Hh i B oA e B AL s B MBS 2 Be 25 I 5 i, bRt 100050

WIZEGE M R ALRE  (Amyotrophic lateral sclerosis, ALS) E—Ffp B & . TiEsh& It
PEFF PRI A5 Mg . TDPA3 25 5% AR B ALS BREF I IE MR A > —, BEREZEIIMZ T
AR, S AN A RSO T ) AL

PR AR . IRENZE G MR AT T HUEYTHAR TRIML6 A 4ERIBLE]

W as R B ETRATEZS sh#h £ o0 NSC-34 4 i 43 5k gt TDP43 B /£ Al (TDP43 WT)
G M337V 2848 (TDP43 M337V) Wyfa e f Y 4 Ml 2, 30 i 48 it 2% 1 300 300 25 9% 4 i
BAROGRAAE . ALHG A ROS, HEMWI R 1. Zkifk ROS, JEIE ROS K& 8-OHAG & Fhi .

64



HE @ I, 2025 £E W+ _HBR=H

K F RNA-seq FIEE A F BT I 50 TE & B, TRIMI6 76 9 i 240 g v (1 % Sk 7 R 1 KCF R
fik. #&/5 TRIMI6 AJ RS2 T TDP43 55 R A T2 ALS S0 A5 i i e B A . BT LA 1
K. FRATAEPIRR A4 5 ik TRIM16., %t AL S ikl ALS J FRGOR S, 45
7R, TRIML6 A LU s TDP43 WT 4 fll TDP43 M337V 41 i i 2 Fh A Ak by it 45, IF:
BEELR KPR JOEAS . #E— R TRIMI6 Jd% TDPA3 30 &R e A i A AL . Sy
UUTEIBEA TR AT 25 5 i . Nrf2 J& TRIMI6 V#5450 A Ak B 008 £ 47, TRIM16 —J5 [ 1L
5 Nrf2 MEAEH, RiEHYS Keapl 5, MW R Nrf2 25407, i HO-1, NQO-1 &
GSH & s pg S Pt s B R R GE . RESUEATE . 5 —J7 i, TRIMI16 & Nri2 T p62
B, e LC3 /T ), fRF AR iiE s, TRIMI6 i ifif @ i [ e s Pk i 72 /2 #F TFR1
R FEARAR A G BT ROS FNEAR ESF7KF-. IMZE A8 T, TRIMI16 — J; [ i i 3% Nrf2
T i 30 B A 2 ML ) AR R A B R RLAR IR s Dy — 5 A i [ WERE AR TFRL & oK
T RAESUARAET AR .

WFIELEIe . AT K TRIMI6 J8f TDP-43 ARSI ALS MHOCE I, h ALS 2
WIHIF e 4 A4 L 3 AR

=. gL E

The mechanism of ouabain alters aerobic glycolysis and promotes
tumor proliferation by g6PD signaling pathway

3

Jianxiong Xu'*?, 3 1,2,3

Han Zhang'**, Yuxuan Long'?*?*, Wenfang Li
'School of Pharmaceutical Sciences and Institute of Materia Medica, Xinjiang
University, Urumqi 830017, China; *College of Life Science and Technology,

Xinjiang University, Urumgqi 830000, China; *Xinjiang Key Laboratory of Biological

Resources and Genetic Engineering, Xinjiang University, Urumgi 830004, China

To elucidate the mechanism of Ouabain on the proliferation of colon cancer cells HCT116,
the MTT assay, cell colony formation assay, EdU assay, and flow cytometrywere employed to
detect proliferation capacity, cell colony formation, DNA replication activity, and apoptosis
rate, respectively, in order to investigate the effect of Ouabain on the viability of colon cancer
cells HCT116 in vitro. To further analyze the influence of Ouabain on glycolysis in colon cancer
cells HCT116, the glucose oxidase method and lactate detection kit were utilized to measure the
changes in glucose consumption level and lactate production level of the cells. Additionally, the

mechanism by which Ouabain regulates glycolysis in colon cancer cells HCT116 was explored by
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analyzing the mRNA expression of related metabolic pathway factors via Real-time PCR and
detecting the expression changes of the glucose metabolism-related protein G6PD through
Western Blot. The experimental results revealed that, compared to the control group, Ouabain
significantly inhibited the proliferation, colony formation ability, and DNA replication activity
of colon cancer cells HCT116 (P<C0.01), with an IC;, value of 50 nmol/L, and exhibited a
concentration-dependent manner. Meanwhile, Quabain also significantly induced apoptosis in
colon cancer cells HCT116 (P<C0. 01). Moreover, Quabain significantly suppressed glycolysis in
HCT116 cells and downregulated the mRNA levels of glycolytic metabolic pathway-related
factors(P<C0. 01). The results obtained from Western Blot, Real-time PCR, and cellular enzyme
activity assays indicated that Quabain significantly reduced the mRNA and protein expression
levels of G6PD, as well as decreased G6PD enzyme activity in HCT116 cells compared to the
control group(P<C0.01). In conclusion, Ouabain significantly inhibits the proliferation of the
colon cancer cell line HCT116, promotes apoptosis, and suppresses glycolysis in these cells. The
underlying mechanism appears to involve the inhibition of the G6PD signaling pathway. These
findings suggest that Ouabain holds potential as a candidate drug for colon cancer treatment,

offering new avenues for therapeutic intervention in this disease.
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RT-qPCR il Western blot 52845 545k TGT g MDA-MB-231 #1 4T1 408 E M T G2/M
B PRI OC3E ] CDK1 fil Cyclin Bl i3k, LM AURKA ) mRNA Fl#& 1 FRiE K,
$&n TGT rlfE e FL IR an il ny G2/M JHBHR A . HALH Al e 54 AURKA G K, Sl ks
FKW], AURKA FERAET-Z MIAAEVTE IR R, (HWSENLHI AT 2. A5t CoIP Rl
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PEPNSLY R TGT BefE 55 AURKA 5 Kelch ¥ ECH MG (KEAPD WMHEAEH, &
B IHF E2 AHOCHF 2 (NRF2) W KEAPL -5l 0t G 6 BN A0M A . 55 1l 20 3 0 4 g
(HO-D fy3ik, HO-1 @M Z R Fe2+, MFHRBRSMAYILT. M RH si-RNA K
AURKA, MDA-MB-231 4ufg A = G2/M ], HERAET-AH Y A5 i S A /K1 Fl Fe2 -+ 4
Jn. Wi GSH &A%, FIEF, CCKS8 Fl Hoechst SZE-HAFS: T AURKA J [ BH% A] 4 # MDA-
MB-231 4T, Ak, TGT Ab3ifE S MDA-MB-231 4ufdrf iy G2/M HiBH . Ag it A ki
Fe’ " KT, DL K GSH RS RUN # AURKA JFUR o 334 1 2 0i i 5 i A Sl 9 BEL 77 22 74
25, AT LLE R MDA-MB-231 Z0M0%) TGT 75 S 258 T- i BUst: . H AURKA i %35 %
JEVA RELA AR SE T ) 38 e s 25 il — A0 B ok, ARDF R 25 AR, TGT BAT | 2 o FL AR ie i 1
FH HWSTENLHR AT B8 5 9# 4% AURKA/KEAPL/NRF2 fliA ¢, H AURKA #Jfg/2 TGT 523
985 200 B TSI BEL T - 9K SR T T 1) S AR A, A IS0 SRy I PR 8 O J v S IR T FLR g B L
FERBESARYE IR FLIRIE BRI R S

A specific sustainable free radical generator simulating bacterial infection

for highly effective anti-tumor therapy

Aofei Liu's, Wen Zou?
'Zhengzhou University, Zhengzhou 450001, China; ?Zhengzhou
University, Zhengzhou 450001, China

Objective; In clinical practice, some bacteria with robust antioxidant properties, such as
Streptococcus and Clostridium, have the capability to induce severe tissue damage by secreting
large amounts of reactive oxygen species(ROS). Typically, Streptococcus pneumoniae(S. pn)can
secrete substantial quantities of hydrogen peroxide (H, ;) (up to millimole) during pneumonia
infection, resulting in substantial apoptosis of normal cells through the induction of DNA
double-strand breaks and lipid peroxidation in alveolar epithelial cells. Studies have demonstrated
that in comparison to normal cells, the heightened susceptibility of tumor cells to ROS renders
them more vulnerable to oxidative damage. This is attributable to the fact that tumor cells can
enhance the antioxidant capacity to maintain intracellular redox balance. The elevated redox
homeostasis level of tumor cells makes them closer to a threshold of oxidative stress. Moreover,
the inherent hypoxia chemotactic property and immunosuppressive tumor microenvironment
facilitate the selective colonization of S.pn in tumor tissues. Thus, we hypothesize that the
natural ROS-based host-damaging property of S. pn canbeexploited for tumor therapy.

Methods: Here, we report an S. pn-based biohybrid system by arming S.pn with the

artificial enzymes Fe; O, through click chemistry in tumor in situ, facilitating the conversion of
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bacteria-derived H, O, into highly active ¢« OH for enhanced radical therapy against
tumors. Specifically, S. pn is labeled with azido groups through metabolic glucose engineering
(S. pn-N;). After intravenous injection, S.pn-Nj can effectively accumulate within tumor tissue
and produce large amounts of H, O,. Subsequently, the prepared dibenzocyclooctyne (DBCO)-
modified Fe; O,nanoenzymes(Fe; O,-DBCO) are administered intravenously, which can selectively
bind to S. pn-N; through click chemistry in the tumor tissue, thereby forming the S. pn-based
biohybrid system in situ. The two-step delivery strategy employing S. pn-N; and Fe; O,-DBCO can
circumvent the systemic toxicity of traditional in vitro preassembled biohybrid system after
intravenous injection. Moreover, as a mild and highly efficient modification method, the
application of click chemistry to modify Fe; O, on the surface of S. pn did not interfere with the H,
O, production capability of S. pn.

Results: The in vivo experimental results indicated that the biohybrid system significantly
improved the tumor inhibition rate in 4T1 tumor-bearing mice to 77.2% . Strikingly, it also
showed an excellent antitumor effect, with a tumor inhibition rate of up to 74. 7% in a highly
hypoxic pancreatic tumor model. Additionally, the intravenous administration of antibiotics to
tumor-bearing mice after treatment effectively avoided the systemic infection risk of S. pn.

Conclusion: Collectively, the strategy for the in situ formation of a biochybrid system was
inspired by S. pn-based inherent tissue damage characteristic. By arming S.pn with Fe; O,
nanoenzymes in tumors in situ, bacteria-derived weak oxidizable H, O, is converted into highly
active * OH for enhanced radical therapy against tumors. The developed two-step delivery
strategy based on S. pn and Fe; O, avoids the systemic toxicity of the traditional in vitro preassembled
biohybrid system after intravenous injection, providing a safe and efficient approach to tumor
treatment. Moreover, BHS significantly retarded tumor growth even in the extremely hypoxic pancreatic
tumor, since hypoxia did not affect the H, O, production capacity of S. pn. It overcomes the limitation of
hypoxia for tumor free radical therapy and can be applied to a wide range of tumors. The in situ-formed
S. pn-based biohybrid system opens up an avenue for the treatment of malignant tumors by utilizing the

inherent tissue damage characteristic of pathogens.
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BRI 130nm WE GV . ZE AP ES MR LY A E A ZIE (GP60) A5, MRy yxt
PR LGNS 3 R BN SCIRRT 3k . ZEFLARNE . A /DN 200 B It s B R i 55 22 o bR v
SP RS EAE . TR A I, R SR R e 35 52 e S A I ) DNA 52 61 g
FIRERIET), RS —ERER YA DNA 007 S B . 5T 4 5 2 mT fg i i 40 ]
YREIGSE . 5 AR SR . RO A R AE R B AL . AR B ER R AR RSB
VIR A 2 WV E R SO AR i . i SRR CCK-8 Seubifi e /e FH Mk B, 1E L4 i
FETG %N 50%-80%4 1Y 160-625nM #kFEYEFE . /BT Heclm3, Bel-7402 & HepG2 = fiTJ 40
MiZ . B SA-B-Gal Jeaik# AT 402 RAGNIE, FFo30I7E 24h, 48h, 72h IF[A]AL, @A SE
B9t e e R A WigsE R W (qPCR) X 3 B AH G/ bR AL (SASP) 431 (CXCL1, CXCLS,
IL-1A, TL-6) Ko hnatk e+ p2l MRIAACE AT, LLATHT 2R 11 58 AZ IRt A [a] JH s 240
JfL R A 2 (5 e L . S5 SA-B-Gal PS5 IR, FIEE T AZIENT - 4
JELI) 175 A FH S A (AR . o PCR AN Z5 SR 6B, Bl 25 Ab B (RI A ZE 4, SASP AH G407
(CXCL1, CXCL8, IL-1A, 1L-6) K &trstsr+ p2l 1 mRNA FEK VP& @i E, WEsE
FAR A2 B 5 2 s A0 R A A R R B A A 2 . S5 ARt ge b B VA2 BV E S
FFEEANE E2F1 /K08 RIAISEE, LUK E2F1 15 i 40 i 58 2 S5 R 30 A, 0 1
HEASEE el A S DNA 8145, 208 p21 RikThm . #Emmb E2F1 5% im M, R4
NS G2/M ], AR, 2500, PR PSS I ] i A 175 5 40 0 o
AP sEsE . HPUHE R Al REAE IAE 00 p21-E2F1 {5540, Sy iayr 3 4 18 i i A 48 s Fn
TR

PRDX1 EF Gk 5% 8T ERIE R B A1 TAMSs 18358 4 i E T B 2 &

VTR TR EeA O RWAE ERE fhBER THR
"ERBEERR AE IR R A B 2 R L bR, 1000695 AR R R 2E
P B RE, kT, 100069

B 45HE (CRO) R —Fp & A ML T 355 5 (T AL TE S g, T E s 1 &5
Ml BTG . SRR R 1 (PRDXD) LAY 2-Cys PRDX W% iF oA )12 Bk
B, EAMYRENE R ALY DI RE . IR AR R FEARR I > F AR T R B Rk . AR
KB, PRDX1 7 CRC 41Zih ik, 5 T M0 AA R UG 2 f e, HHA SR
B ELARHLE 3 R IR . ASHFGY B AE 898 PRDX L X Ra R B A R VE e S 2 L 5 obogg A G
E Wil (TAMs) M EAEA . J5ik: @ st gl 7 ifik PRDXT ¥R, SR e i v -
g (IP-MS) Fifeg LiiiE (Co-1P) R UF&E (I HAE. FIFHEAREN L. PCR. g4l fk
(IHCO) Mfpsest (IF) PHEEERIEK-, IR im MR . 240 PR 7 [ 5 B S5 Fh 7% AE R
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AT TAMs DJgE. 2558 @ s scsm &, SEAA C57BL/6] /NEAH . #iBk PRDX1
ATLLE E 6] AOM/DSS i T 1 45 s s . [FIed, @Bk PRDX1 GBS 7E MR i h SR £
CD4™ /CD8" T 4ififd, /> CD163" EWg4ufiziE ., FA1x HCT116 N A1 HCT116™ X P 4 jifg
HEFTHE SEALF 00T B ILE%: PRDXL 5 GLUTI 5k B BRAL. B4R HALH, RIE
CRC 40fia, PRDXI fgfg 5 Cullin-2 254, Ml HIF-1a (972 2L AR, H9% GLUT1 A+ 5
PR AL . (R HE E MR AR M2 Wb, BRI RAEE . PRDX1 Cys83Ser 845
K3k Cullin-2 2566811, KM Cys83 JEI#A HIF-1a/GLUT-1 M A B 0 S BTG PR 0 . o
HEEME, mlk PRDX1 GEASAE JF F W20 ) ML IR £k, 3% 56 50 1055 200 i %o ek 83 40 1) 7 0
J1. FATiE i SRR UGS R & B, R PRDXT BRRE IS JAK/STATI {553 A i E 4
JfL M1 A5 Ak s S NE-kB {5538 B2 06 40 i 530 R AE Rl TNF-o F1 IL-18, FRATiE— 20 gk
SRR RS R, R LR PRDX 119 B 05 40 i B 6% 38 2k 35 s AR oy T 40 B e b o8 fe i A 0 1
M. g A, IF B3G5, PD-1 259G 7 BUSME. 4530 ¥ M alk PRDXT 3 o @ 4 2 4
PEINHIPE TAMSs 9825 B b big e, #5757 PRDX1 EAZS Him A4l 5 TAMs 28 HAE
FHEOCHE Y, TEDUMIR S ety 7 vh A e R i 0 .

SF3A3 drives tumorigenesis in endometrial cancer by enhancing c-FOS expression

and represents a potential therapeutic target

Wei Yu®, YiGu®, Xiangjun Chen”, Lidan Hu”"
'School of Medicine, Zhejiang University, Hangzhou, 310058, China;
Lidan Hu, The Children’s Hospital, Zhejiang University School of Medicine,
National Clinical Research Center for Child Health, Hangzhou, China, 310052

Aberrant alternative splicing plays a crucial role in tumorigenesis. Here, we unravel SF3A3,
a core component of the spliceosome, as significantly upregulated in endometrial cancer (EC)
tissues and associated with poor prognosis. Functionally, SF3A3 drives tumor progression by
promoting cell proliferation, suppressing apoptosis, and enhancing cisplatin resistance in vitro
and in vivo. Mechanistically, SF3A3 regulates the alternative splicing of ¢-FOS, an oncogene
linked to chemoresistance, resulting in a~ 2-fold increase in full-length ¢-FOS expression and
activation of downstream anti-apoptotic pathways. Notably, we identified phenylethyl
isothiocyanate(PEITC)as a direct inhibitor of SF3A3 through database screening and biophysical
validation via surface plasmon resonance and mass spectrometry. PEITC suppresses SF3A3
activity, reduces c-FOS expression, and induces apoptosis in EC cells. Moreover, encapsulating

PEITC in a hydrogel delivery system significantly enhances its therapeutic efficacy by enabling
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controlled release, reducing dosing frequency, and improving clinical applicability. The
therapeutic potential of SF3A3 inhibition is further validated using patient-derived tumor-like cell
clusters(PTCs), where PEITC and the ¢-FOS inhibitor T-5224 exhibit synergistic effects in
suppressing EC cell viability. Collectively, our findings establish SF3A3 as a novel oncogenic
regulator in EC and highlight PEITC, particularly in its hydrogel formulation, as a promising
therapeutic strategy for improving clinical outcomes in EC patients.

Subject terms: Endometrial cancer; c-FOS; SF3A3; PEITC; tumor progression

CRL3%" | ARIHI1 %1 NEDD4 X%z Zi&E#ZE S PD-L1
Z R UIEIHR A ERT R

WHEES B Renee Lu' IR SBRIAP 285
5EK % Philip A. Cole™  Rf*> " LD g
VH R R R R 2522 BB A0 S Ak T I R B R 25 LR AT ST B oG, EPR, 4000165
CH R BERF R B 2 R B TR RIS oL, PR, 4000165 ° AR EERIR A E E AR
BEeBleatg by, dbat, 100069; YDivision of Genetics, Department of Medicine,
Brigham and Women’s Hospital, Boston, MA 02215, USA; °Department of
Biological Chemistry and Molecular Pharmacology, Blavatnik Institute,
Harvard Medical School, Boston, MA 02215, USA

WHEEEHM . B MHIET-RER 1 (Programmed death-ligand 1, PD-L1) J&8 T I MEHEEN.
BENS 52 AT F AL T-E 1 1 (Programmed cell death protein-1, PD-1) %54, MTG#PH T ik
ELY A 50 AR R (97 A DL R A M B R I AR LR ) S e B, R PD-LL (926 1
R Mk 25 BB R P U IR o e N A AR . T SEAE AT SE R B, PD-L1 1972 31625 1 A R A 3
PSRRI (Y G H AT, Hih L CRL3SPOP, ARIH1 F1 NEDD4 % Rt 24 E3 12
BRI P A OPAT . BETERE ST 2240080 T 40 I AKCOT 1 SE B 30 E . 52 BR T 40 M 9 52 4
TOABE T 4,  # A 7E A ALK OF 18 B 45 E3 12 K 3 32 W 00 4 10 A5 P 2 B W s 4R HL . HL
ARITH1 J&F RBR Kl E3 iz R, CHHGERE S CRL B &K G1E L coE3 IHE.
SR, HATX T ARTHL 1k PD-L1 Z F4 i 2, J2Ki T CRL &2 &Rk 2 T CRL 24
ESEVER, AP ARG, A58 E S RS alifb AL 1 PD-L1 N 2543k 5 2 /i
PeHGE R E3 12 RIEHA, WEIEINZ RIRR, I AR SMNZ 240 52 50 K b At 51256 A AE Ak
JZ T RGN E3 {2 ZE R PD-LL (1932 RALTREALH .

WFgTah . fEX) PD-L1 37 ZALAHSCEEG MO IF S b, 1 5@ Puc RAE TR MZ R RS
AIBEE PEE R . SRS LA PD-L1 CD AR, 4551 7R CRL3SPOP Joik b kA 4:1z
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21k, #E—LWF5R B, S427D-ARIHI fgfgiz Z 4k PD-L1, Jf H'5 N8~CUL3/RBX1 f£7E P[]
ACVE H. 4k, NEDD4, NEDDAL, ITCH, WWP1, WWP2, SMURF1, SMURF2 % E3
2R IEFEMYRETE HiE A PD-L1 2 R4k, AT R BUESE RS W & 3] E3 12 RGNS
MAEBERRfL PD-L1 iz ZAKF . EXFBERRfL PD-L1 W20 s .

PHRESE M ZH WS . CRL3SPOP Joik B fk PD-L1 93z F k., F ] CRL3SPOP 7E{k
WAL PD-L1 32 AL vl fig 75 22 Fo Al E3 72 2 3% 4 B 19 B 7]/ F sl AR PD-L1 (% Il & 1
S427D-ARTHI REWEAIT M fL PD-L1 iz Ffk. HIREIRY)Z IR E3 12 RGN EImE, 1Y
CRL B4 FEAER. R T —FH B coE3 R YWZ Z488 . b, BT WE M
NEDD4, NEDD4L, ITCH, WWP1 4}, WWP2 fl SMURF1/2 Wfigfifk PD-L1 2 £k, I
Tt B ORI 0 MR AR 2R & I, PD-11 7E Ser279/283 57 m5 BB IR Ak 23 B U1 . 5 400 Ja e iy 45 45
Bl R AR e B3 12 ZE R T REME . AR #E PD-L1 972 2 AR R R . X
$RIRATT PD-L1 (1932 KAkt ez 2R Y E3 12 23 Bel DA S5 A RS2 & i ds . LR btk
X PD-L1 Bz AL HA B E 5 m

The ISGylation of CYP4Z1 facilitates tumor-Initiating cells in breast

cancer by regulating lipid metabolism

Lufeng Zheng, Shengtao Xu
School of Life Science and Technology, Department of Medicinal Chemistry,
School of Pharmacy, China Pharmaceutical University, 639 Longmian Road,

Nanjing, Jiangsu Province 211198, China

Tumor-initiating cells(TICs)are central to cancer progression and metastasis processes, yet
targeting this subpopulation with effective therapeutics has proven to be elusive. Here, we
employMMTV-PyMT mice model engineered to express the CYP4Z] transgene specifically in
breast tissue, revealing that CYP4Z1 significantly accelerates tumor initiation, enlarges tumor
size, promotes metastasis, and expands TIC populations. Utilizing a comprehensive multi-omics
approach, including single-cell RNA sequencing, spatial transcriptomics, proteomics, and
lipidomics, we uncover the underlying mechanisms of CYP4Z1 activity. Our data reveals that
CYP4Z1" epithelial cells exhibit enhanced stemness and a reduced state of differentiation
compared to their CYP4Z1 counterparts. Notably, the ISGylation of CYP4Z1 at lysine residues
K259, K279, and K502, driven by ISG15, has been shown to stabilize the protein, augment
its enzymatic function, promote its localization to the endoplasmic reticulum, and prevent its

ubiquitination, thereby amplifying the TIC-like properties of the cells. This post-translational
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modification further upregulates triglyceride synthesis, promoting the formation of lipid
droplets. Finally, we design and synthesize BM-51, a specific CYP4Z1 inhibitor that effectively
attenuates TIC-like traits in breast cancer cells and enhances the efficacy of chemotherapy. Our
findings highlight the therapeutic potential of targeting CYP4Z1 and its ISGylation to disrupt

TIC-driven breast cancer progression, offering a promising avenue for future cancer treatments.

KLHL37 i@ id if#= N-Mye F2 %€ 442 1t 10 22 £ 40 B g it R RO AE A R AL I B 52

XUBE DR BEK BEEEU LT MRS RO
W25 B2, UM 310058

B Pk dn i 2 ) LB SR WML . MYCN § 88 5z bR 4 i i 28 it e
TG A REVIFAIE ., N-Myc & —FpOCH R B0 5 K+, HAREMEE oz RAOBME & F i ik
FEMERITT . SR, R ] N-Myc [ PRI IR A 807 oA IR . Keleh #E3E R K05 &R HTE
Cul3 SZ2E SR ERNIKYIE R A E T KR Az ikt f2 . KLHL37 i Kelch 3 H K%
BP0, AR £U, KLHL37 2R 5% LM, IF 5884 RBUS W &M
Ko SR KLHL37 1Ep 2 BRI b i /E S N-Mye Faue PR 5 S R/RATRTE 2 . AR5
FEM ] KLHL37 R N-Myc tfEF SALH] . JFRR e M 2 B0 3 vh 3 17 KLHL37 5
T N-Myc REf#BIGTTIE ST, I MYCN 34 B b 2 BEAH Hf0e S 08 03R40 5 S5 IR T SR I .
Tk 1) el O 2 % X N-Myce B A HEE A Keleh MG, 2) Bodls B4
Kelch M5 516 P 2 B 20 e £8 5 TS U520 . 3) SRB e ta % 4¢ Huph i ik KLHL37 &) N-
Myc., [AlftidFik ok 7E4s RTA-408 J5 X 4 il sw e i e H1 52, 4) Western-blot, RT-PCR
il KLHL37 %§ N-myc &[4 &% mRNA 7K P52, 5) SR FH S sie 05 K 48 3T 14 HH A A )
KLHL37 5 N-Myc (456 & @ fifdil. 6) RAMINZ R i iiie H AR %4 KLHL37
X N-Myc )7z ZABM K- 15200, 7) R FH 5 Rl B8 Al 75 12 4 Ay 8 /)N BRUASE 78 2% 42 0 R
KLHL37 5{#F RTA408 %} MYCN ¥ 54 % A 4 16 fifa £ K g 5% mi . 4538, 1) KLHL37 5 N-
Myc PpR R e REANMR E e . 2) # e KLHL37 )0 ] MYCN 4714 () b 2515 40 g 1) 30 e
3) KLHL37 it THHZ Ffbid BfaE N-Myc 1. 4) KLHL37 5 E3 [ 4454 N-Myc Jf:
FHLIE A% . 5) %3 RTA 408 /E2 KLHL37 #5755 N-Myc FEf#, 6) KLHL37 #lii]5%f
MYCN 34 [y 28 BE 40 e 40 i & 45 38 bt /e . 7 KLHL37 (925 B2l AE 4 0y BE
1E MYCN $" 34 () SR RS AL 9 00 Bl A 4 . 4538 BF9T R 0 KILH37 75 34 5 4o 26 55 40 i gt b N-
Myc & [ e e My T B & SE/ER] . KLHL37 35 N-Myc AHEAEH LUK N-Myc/FBXW
TAHEAER . M RS E N-Myc (g R o il g, Ml KLHL37 205 S N-Myc B, JIf
St MYCN 47 38 () et 26 55 41 788 9 A4 4 e B0 i 35 4 Rl VR 1 . B9 36 48 8 RTA-408 fE K
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KLHL37 g5, IR KLHL37-N-Myce 259, fedf N-Myc 1R 7E0R N FRS M ]
tZ R . BF 9 A ALIE 28 KLHL37 769895 N-Myc £ @ v 7 W 1B W Th g, b £ B
KLHL37 il 2 —Fha 5k ) sh 2 BEAIRTRYT 7 %8 FEBEfE MYCN § 3  f vh,

Integrating network pharmacology and experimental verification to explore the

pharmacological mechanisms of Costunolide against gastric cancer

Yubei Wang®*'®, Yiting Hu"*, Yihong Chen*", Jin Li**, Qin Zhao*"*
aXizang Minzu University, Joint Laboratory for the Study of Active Ingredients and
Pharmacological Mechanisms of Tibetan Medicine at the Tibetan Medical Research Center,
Xianyang, 712082, Shaanxi, China; bEngineering Research Center of Tibetan Medicine
Detection Technology, Ministry of Education, Xianyang, 712082, Shaanxi, China

Objective; This study was designed to evaluate the pharmacological mechanisms of Costunolide
against gastric cancer ( GC) via network pharmacology analysis combined with experimental
verification.

Methods: Using network pharmacology methods, the potential targets of Costunolide from
from five databases, namely, pharmMapper, SwissTargetPrediction, TargetNet, CTD, and
Super-PRED. GeneCards and OMIM databases was used to obtain targets related to GC. After
that, we imported the common targets into the STRING online platform to construct a drug-
disease target protein-protein interaction ( PPI) network. Cytoscape 3.9.1 was used for
visualization and cluster analysis, and Metascape database was used for Gene ontology (GO) and
Kyoto encyclopedia of genes and genomes ( KEGG) enrichment analysis. We drew the main
pathway-target network diagram. Autodock vinal. 5. 6 was applied to molecular docking for the
main compounds and target proteins. Subsequently, the potential mechanism of Costunolide on
GC predicted by network pharmacological analysis was experimentally studied and verified in
vitro. Cell viability after Costunolide intervention was detected by CCK-8. The qRT-PCR and
Western blot methods were used to verify the mechanism of action.

Results: A total of 100 potential targets were retrieved by searching the intersection of
Costunolide and GC targets. PPI network analysis indicated that 5 targets, including EGFR,
CASP3, TNF, HSP90AA1l and ESR1, were hub genes. GO enrichment analysis results
revealed the pharmacological mechanism of Costunolide against GC related to many biological
processes and pathways, including response to hormone, regulation of transferase activity and

protein phosphorylation. KEGG enrichment analysis indicated that the anti-cancer effect of
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Costunolide was mediated through multiple pathways, such as PI3K/AKT, JAK/STAT, p53
and so on. Among them, the PI3K/AKT signaling pathway, which contained the largest number
of enriched genes, may play a greater role in the treatment of GC. The Costunolide and the target
protein had a good binding ability in molecular docking. Then, the results of CCK-8 assays
indicated that Costunolide could inhibit proliferation of GC cells and induce cell apoptosis. The
results of qRT-PCR and Western blot also showed that Costunolide could decrease the mRNA
and protein expressions of PI3K and AKT, suggesting that Costunolide can treat GC by inducing
cell apoptosis and regulating the PI3K/AKT signaling pathway.

Conclusion: This study identified the potential targets of Costunolide against GC using
network pharmacology and in vitro verification, which provided a new understanding of the

pharmacological mechanisms of Costunolide in treatment of GC.

B EEE L F R 2 8 A IR TR RS B 1 P R AL
RET
PRI SR R TR IR 24 R AR, 610031

BT R SRR AL T RN 2 —, R HO 25 P BRIA T I e 3, TR
WHFALTZEIR 2 (protease-activated receptor 2, PAR2) J& T G & EHBKZRF MK, |25 5%
AN 5 IR AN PAR2 Z2 GRS 105 T HUBIBTSE, B (R %30
PARZ i i EGFR [ sl 1 FI A 0T 5 B EGFRTKL ity . s i I ) L) PAR2 3 i
NLRP3 {5 S E A A AR TE B . AT, PAR2 2 X 5L IR BT EBL R P52 VA SR
CRISPR/Cas9 s&— MUl B B L i F AR . A58 PARZ JEA ARG a4 . T80T PAR2 78
SPLIRRE % B 10 9 16 T T 60 0 RSk ) 8 I 170 A0 2 I 980 5 00 252 R R 9 % 9
CRISPR/Cas9 #8141t PAR? A il 1 101 it 46 4% SR B NLRP3 4658 /I /118 45 i B
V55 IR Bk ML i) M2 00, 002 56 5 T 0 B R S8 K 4 22 2 R I T
STING f24%'5  H1 ROS BURIFiiE EMT, (2R G0, 2B IE PRI F RS . s,
Tl TS SIZTAKACAE 258K . 3% CRISPR/Cas9 5230 PARZ JEIR RGeS, B9 %
SR PARZ A 5SRO PURAE B0 17, (R0 50125 60 BOMD BRI ORI 304 B RE . L
I EKAT. BBk PAR2 %t ERK/RAGE {5 S5 B 1 A f (EMT) ST {2308k
GETT, RLHLIEFURMANIER . R, ABFICE CRISPR/Casd #ARHER PAR JEPH, %50
L PARZ AR5 0381 460 R LA PLRRA A S A 0 115 5 1 P - TR A4 B
LLREENZE R ORI . 387 T PARZ Ja FLRAROO 1 FH K B
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71, a structurally modified Sinomenine, exerts dual anti-glioma effects by
inhibiting glioblastoma proliferation and inducing necroptosis which

further mediates lysosomal cell death

Hong Yang!?, Wan Li"**, Li Li"?, Tengfei Ji', Jinhua Wang'*

'The State Key Laboratory of Bioactive Substance and Function of Natural Medicines,
Institute of Materia Medica, Chinese Academy of Medical Science and Peking Union
Medical College, Beijing, China; “Beijing Key Laboratory of Innovative Drug Discovery
and Polymorphic Drug ability Research for Cerebrovascular Diseases, Institute of
Materia Medica, Chinese Academy of Medical Science and Peking Union Medical
College, Beijing, China

GBM is a highly aggressive brain tumor with a high proportion of central nervous system
malignancies. However, the effect of drugs used for GBM on improving the overall survival rate
of patients is not significant. Therefore, it is urgent to discover new potential GBM therapeutic
agents. Sinomenine is a natural product extracted from the traditional Chinese medicine Qingteng
and was found to have a certain anti-tumor effect. Unfortunately, its clinical application was limit
for its shortcomings. In this study, we designed, synthesized, and screened SIN derivative-71
with high anti-GBM activity, and explored its potential mechanism. 71 was found to exert anti-
GBM effects through dual mechanisms. On the one hand, 71 could arrest the cell cycle of GBM
cells at the G2/M phase in GBM cells by the activation of the P53/P21/CDK1/Cyclin B pathway
and significantly inhibit the proliferation of GBM cells. On the other hand, 71 induced necroptosis of
GBM cells through the classical RIP1/RIP3/MIKI.-dependent pathway. Notably, lysosomal damage
and LMP were induced by 7l-mediated necroptosis in accumulated lysosomes, which can further lead to
lysosomal-mediated cell death. Finally, In vivo xenograft experiments, 71 significantly inhibited the
growth of glioblastoma, effectively reduced inflammation in mice, and showed good safety. All these

results suggest that 71 is a promising candidate agent for GBM treatment.
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Jabl Regulates HRR mRNA Stability to Modulate PARP Inhibitor
Sensitivity in Triple-Negative Breast Cancer
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and Laboratory Medicine, University of Kansas Medical Center, 3901 Rainbow Blvd,
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General Hospital, Tianjin 300052, China

Background: Triple-negative breast cancer (TNBC)is a highly aggressive subtype of breast
cancer characterized by the absence of hormone receptors and HER2 expression, leaving patients
with limited treatment options. PARP inhibitors(PARP1) have demonstrated potential for TNBC
patients with homologous recombination deficiency (HRD), but both intrinsic and acquired
resistance to PARPI continue to pose a major challenge. This study investigates the role of Jabl in
regulating the stability of homologous recombination repair (HRR)-related RNAs and evaluates
its potential as a therapeutic target to enhance PARPI sensitivity in TNBC.

Methods: RNA-Seq analysis revealed that shRNA-mediated Jabl knockdown profoundly
affected HRR and DNA replication processes in TNBC cells. Using Nuclear Run-On Assay,
RNA Immunoprecipitation, RNA Pull-Down Assay, and RIP-Seq, we identified Jabl as a
potential RNA-binding protein(RBP) that stabilizes HRR-related mRNAs by competing with the
exosome complex. Genetic and pharmacological inhibition of Jabl with CSN5i-3 was evaluated for
its effects on HRR efficiency, ionizing radiation(IR), and PARPI sensitivity. Clonogenic survival
assays, PrestoBlue assays, apoptosis assays, DR-GFP reporter assays, qRT-PCR, Western
blot, comet assays, and immunofluorescence were performed to assess DNA damage and repair
responses. In vivo, studies utilized zebrafish xenograft models, nude mouse xenograft models
and syngeneic orthotopic mouse models to examine the combined effects of Jabl inhibition and
PARPi on tumor growth and apoptosis.

Results; Jabl inhibition impaired HRR, resulting in HRD and elevated DNA damage in
TNBC cells. Combination therapy with Jabl inhibitor CSN5i-3 and PARPi induced synthetic
lethality, significantly impairing tumor growth and promoting apoptosis both in vitro and in
vivo . Mechanistically, Jabl was shown to compete with the exosome complex to stabilize HRR-
related mRNAs, maintaining DNA repair capacity. Disruption of Jabl function resulted in

enhanced sensitivity to PARPI in preclinical models.
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Conclusion: This study identifies Jabl as an RNA-binding protein that regulates RNA
stability and HRR, highlighting its therapeutic potential for overcoming PARPi resistance in
TNBC. Combining Jabl inhibition with PARPi therapy offers a compelling strategy to exploit

HRD and improve clinical outcomes in TNBC patients

Synergistic Antitumor Activity of Regorafenib and Rosuvastatin in Colorectal Cancer

Ruilin Wu, Peiying Zhang, Yue Liu, Tao Yuan, Bo Yang®, Hong Zhu*
Zhejiang Province Key Laboratory of Anti-Cancer Drug Research, College of Pharmaceutical

Sciences, Zhejiang University, 8664 Yuhangtang Rd, Hangzhou, Zhejiang 310058, China

Background Colorectal cancer(CRC)has emerged as the third most common cancer and the
second leading cause of cancer-related deaths throughout the population worldwide. However,
the efficacy of current therapeutic regimens is very limited. Regorafenib(BAY 73-4506, Stivarga
®), a novel diphenylurea multi-kinase inhibitor, is capable of blocking activities of multiple
protein kinases, including VEGFR1-3, TIE2, PDGFR-8, FGFR, RAF etc. The dual blockade
of VEGFR and TIE2 endows regorafenib with thesimultaneous anti-angiogenesis and vascular
normalization effects. As the first small molecular multi-kinase inhibitor gaining survival benefits
in metastatic colorectal cancer (mCRC) progressed after all standard therapies, regorafenib has
been approved for second-or third-line treatment of patients who are refractory to standard
chemotherapy diagnosed with metastatic colorectal cancer, but its clinical efficacy needs to be
further improved. Therefore, it is urgent to develop potent combined therapies to enhance the
antitumor activity of regorafenib for clinical treatment of colorectal cancer. Statins are the
inhibitors of 3-hydroxy-3-methylglutaryl coenzyme A reductase ( HMG-CoA ), an enzyme
accountable for the rate-limiting step of cholesterol synthesis and are originally applied as lipid-
lowering agents clinically. Accumulating evidence demonstrates that statins possess potent
anticancer activities and modulate a series of cellular activities, including autophagy,
proliferation, metastasis and apoptosis, well suggesting the therapeutic potential of statins in
CRC. However, whether regorafenib and statins pose synergistic anticancer effects in colorectal
cancer are still unclear.

Methods To further investigate whether regorafenib and rosuvastatin posed synergistic
antitumor effects in colorectal cancer cells, we used CRC cellsin vitro and MC38 xenograft model
in vivo respectively to examine the anti-proliferative activity of regorafenib/rosuvastatin mono-or

co-treatment. The coefficient of drug interaction (CDI) analysis was conducted to quantitatively
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evaluate drug interaction, as synergism(CDI<(1), additivity(CDI = 1)and antagonism(CDI >
1), and especially, CDI<C0. 7 represents a significantly synergistic effect. As regorafenib was
found to induce apoptosis of CRC cells, we next asked whether regorafenib/rosuvastatin co-
treatment made difference in cellular apoptosis beyond proliferative inhibition via immunoblotting
analysis. Furthermore, we attempted to explore the molecular mechanisms underlying the
synergistic effects of regorafenib and rosuvastatin. As an active multi-kinase inhibitor,
regorafenib is capable of potently suppressing mitogen-activated protein kinase(MAPK) signaling
pathway, thus inhibiting tumor progression. Therefore, we evaluated the effect of regorafenib/
rosuvastatin co-treatment on MAPK signaling via immunoblotting analysis.

Results  We found that regorafenib in combination with rosuvastatin exerted significant
synergistic inhibition compared to single-agent treatments in colorectal cancer cells in vitro and in
MC38 xenograft models in vivo . Western blotting results demonstrated that both regorafenib and
rosuvastatin induced apoptosis in CRC cells as a single agent, and low-concentration regorafenib/
rosuvastatin co-treatment group displayed a significant boost of c-PARP/PARP expression levels
in CRC cells, whereas almost no pro-apoptotic effects were observed in low-concentration
regorafenib or rosuvastatin mono-treatment, suggesting regorafenib in combination with
rosuvastatin synergistically induced the apoptosis of colorectal cancer. Mechanistically,
regorafenib and rosuvastatin synergistically posed antitumor activity by inhibiting intrinsic
MAPK signaling pathway.

Conclusions In this study, we illustrated that regorafenib in combination with rosuvastatin
synergistically inhibited colorectal cancer growth by suppressing mitogen-activated protein
kinases (MAPK ) signaling and promoting the apoptosis of colorectal cancer in vitro and in
vivo . Our study demonstrated the synergistic anti-proliferative and pro-apoptotic effects of
regorafenib/rosuvastatin combined treatment in colorectal cancer and might potentially be

evaluated as a novel combination regimen for clinical treatment of colorectal cancer.
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Mechanistic study on how vascular endothelial “Brake” molecules

suppress glioblastoma malignancy

Feng Han', Yingmei Lu®, Pengxiang Min®?, Lili Feng'

'School of Pharmacy, Nanjing Medical University, Nanjing 211166, China;
?School of Basic Medical Sciences, Nanjing Medical University, Nanjing 211166, China;
"Department of Nephrology, the First Affiliated Hospital of Nanjing Medical University,

Nanjing, 210029, China

Glioblastoma(GBM) is the most common malignant brain tumor in adults with a high
mortality rate and limited the rapeutic options. One of the most important characteristics of GBM
is identified as the extensive aberrant neovascularization. The poor prognosis of glioblastoma
(GBM) patients is attributed mainly to abundant neovascularization and presence of glioblastoma
stem cells (GSCs) . GSCs are preferentially localized to the perivascular niche to maintain
stemness. However, the effect of abnormal communication between endothelial cells (ECs) and
GSCs on GBM progression remains unknown. Here, we reveal that ECs-derived SEMA3G,
which is aberrantly expressed in GBM patients, impairs GSCs by inducing c-Myc degradation.
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SEMA3G activates NRP2/PLXNA1 in a paracrine manner, subsequently inducing the
inactivation of Cde42 and dissociation of Cdc42 and WWP2 in GSCs. Once released, WWP2
interacts with ¢-Myc and mediates ¢-Myc degradation via ubiquitination. Genetic deletion of
Sema3G in ECs accelerates GBM growth, whereas SEMA3G overexpression or recombinant
SEMAS3G protein prolongs the survival of GBM bearing mice. These findings illustrate that ECs
play an intrinsic inhibitory role in GSCs stemness via the SMEA3G-c-Myc distal regulation
paradigm. Targeting SEMA3G signaling may have promising the rapeutic benefits for GBM

patients.

Knockdown of tIMELESS Down-regulates PD-L1 via inhibiting c-JUN transcription

and improves antitumor immunity in lung adenocarcinoma

Zequn Wang, Yaping Tian, Yan Pan
Department of Pharmacology, School of Basic Medical Sciences, Peking University,
Beijing 100191, China

Non-small cell lung cancer (NSCLC), particularly lung adenocarcinoma (LUAD), remains
the leading cause of cancer-related deaths in China, despite the advancements in anti-tumor
treatments such as targeted therapy and immunotherapy. TIMELESS(TIM)is a circadian rhythm
molecule highly expressed in NSCLC tissues and associated with poor prognosis. However, its
role in tumorigenesis and tumor immunology remains to be elucidated. Our previous study in
A549 and LLC cells showed that knockdown of TIM reduced cell proliferation and tumor growth
significantly. Also our bio-informational study indicates that TIM may have immunomodulatory
properties in LUAD. Hence, this study aims to elucidate the role of TIM in modulating tumor
immunity by investigating its impact on T cells and the PD-I.1 immune checkpoint. TIM mRNA
level is positively correlated with PD-LImRNA level in patient samples of NSCLC lung
tissue. With oncomine database of NSCLC patients, we also found that TIM mRNA is negatively
related with CD8+ T cells infiltration. In vitro experiments, we proved the regulation of TIM
on PD-L.1 and FGL-1 mRNA and protein expression in human A549 and mouse LLC cells by
adopting the technique of TIM knockdown and overexpression. TIM knockdown could further
significantly inhibit the proliferation of A549 cells when T cells were co-cultured with A549 in
vitro. Also T cells’ viability was increased greatly when co-cultured with shTIM-A549
cells. GZMB, TNFa, IFNy, PF-1 levels increased in this T cells and A549 cells co-culture work

system. The regulation of TIM on T cells” activity could not be reversed by PD-1.1 overexpression. As
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a nuclear molecule, TIM have the function of transcription regulation. With JASPER database
and co-IP experiment, we identified the transcript factor c-JUN interacted with TIM. And c-JUN
regulates the transcription of PD-LL1, while this transcript regulation could be increased with
TIM overexpression. In vivo experiment , shTIM increased the anti-tumor effects of anti-PD-1
antibody and promote PD-1 and CD8+ T cells infiltration in tumor tissues. Our results confirm
the role of TIM in tumor PD-L1 regulation and T cell infiltration, suggest that targeting TIM

could be a potential tumor immunity therapy strategy.
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Autophagy-Targeted transarterial chemoembolization for enhanced

therapy of hepatocellular carcinoma

XiaoMing Zhu
State Key Laboratory of Quality Research in Chinese Medicines, Macau University
of Science and Technology, Taipa, Macau SAR, China

Hepatocellular carcinoma(HCC) accounts for about 90% of cases of liver cancer which has
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become the fourth leading cause of cancer deaths in the world. Due to the poor diagnosis at the
early stage, most patients are not suitable for surgical resection. Systemic chemotherapy shows a
limited response rate and has no significant clinical value to the survival of patients. In recent
years, transarterial chemoembolization( TACE) has been well accepted for treating unresectable
HCC. This is because compared with the normal hepatic parenchyma with blood supply mainly
from the portal vein, the tumor tissues in the patients with HCC are mainly supplied by the
hepatic artery.

Lipiodol-based conventional TACE (¢ TACE)is currently recognized as a common approach
for treating advanced HCC. The lipiodol emulsion encapsulated with the chemotherapeutic drugs
such as doxorubicin (DOX) and epirubicin (EPI) is able to quickly block the tumor supplying
artery, and a high drug content in the tumor tissue is achieved for a long time. This treatment
induces less systemic side effects as compared with the systemic chemotherapy. However, the
dispersion of hydrophilic drugs in the hydrophobic lipiodol phase is not stable, and the drugs
often separate from the emulsion leading to initial burst drug release and systemic side effects.

TACE is still unsatisfactory for the therapeutic outcome of HCC. After the TACE therapy,
the patients still suffer from adverse reactions and tumor recurrence. The hypoxic tumor
microenvironment post-embolization can induce angiogenesis and metastasis of residual tumor
cells. Although drug-eluting microspheres have been developed for TACE in recent years to
address these problems of using lipiodol, the safety and therapeutic outcome of drug-eluting
microspheres as compared with ¢ TACE remain controversial. Developing new chemoembolization
systems to improve the therapeutic effect of TACE and reducing the side effects remains a great
challenge.

Autophagy is a catabolic pathway involved in the degradation of cellular components through
the lysosomal machinery. Autophagy induction is also a key feature of TME in the solid
tumors. In the hypoxia microenvironment or under the stress of chemotherapy, autophagy helps
the cancer cells to clear the damaged organelles or the misfolded proteins. In addition, it supplies
substrates and energy for cancer cell survival. Hypoxia-induced autophagy has been reported to
contribute to the chemoresistance of HCC. Furthermore, HCC cell survival in the severe
ischemia condition after transarterial embolization(TAE)or TACE treatment was reported to be
dependent on autophagy, and autophagy inhibition was suggested to potentiate the therapeutic
effect of TAE. Autophagy inhibitors have shown great potential in synergistically sensitizing the
conventional chemotherapeutic drugs. In a rabbit VX2 liver tumor model, autophagy inhibitor

chloroquine(CQ) was also reported to be able to enhance the efficacy of TACE. Therefore,
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autophagy inhibition is a potential targetfor TACE, however, the TACE delivery systems
targeting autophagy are still rare.

In this study, we developed a new drug delivery system with autophagy inhibitory activity
for TACE therapy. The pH-responsive polyacrylic acid/calcium phosphate nanoparticles (PAA/
CaP NPs)were synthesized and used as a carrier of EPL. A high loading capacity of EPI and pH-
dependent drug release are achieved by the PAA/CaP NPs. More importantly, PAA/CaP NPs
show a dramatic inhibitory activity of autophagy, which mainly depends on intracellular Ca®"
. PAA/CaP NPs synergistically enhance the anticancer effect of EPL. EPI-loaded PAA/CaP NPs
(CaP-EPID) combined with lipiodol were applied for TACE in an orthotopic rabbit liver cancer
model. Compared with ¢TACE using the lipiodol-EPI, the CaP-EPI-based chemoembolization
agent shows a superior therapeutic effect and has less side effects. This study not only develops a
new delivery system for TACE but also provides a promising strategy targeting autophagy

inhibition to improve the therapeutic effect of TACE for the HCC treatment.
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seahorse 5 i 7%, PKMYT1 B # T CML 20 B4R i i 400t g i S8 Ak A b 4
PCHERRAC AT REAG . 3K SN 20 A0 2 2 1) B 2w 1 0 e A i RS 2

518 AW T PRMYTL 400 H > 5 D06E, MBI T PKMYT1 7E18 P86 & M i
WA RZ O AR T, Sy BR% CML J3 Ak BEL ¥ 00 95 BRI 0 4 (63 R0 A7, A ke IR 93 8 TR A ik A
PKMYT1 #0385 5 | & 1) B ES s s a AL RN {5 5

M. K ERFRZE

ZKSCAN3 regulates metabolic adaptations via lysosome-dependent
catabolism of lipid droplets

Yang Li
Department of Pharmacology, State Key Laboratory of Medical Neurobiology, Key
Laboratory of Metabolism and Molecular Medicine, the Ministry of Education, School

of Basic Medical Science, Fudan University, Shanghai

Lysosomes are one of the major centers for regulating cargo degradation and maintenance of
metabolic homeostasis. Nutrient deprivation induces lysosome biogenesis for the degradation of
intracellular substrates to maintain metabolic homeostasis, but the underlying mechanisms are
still poorly understood. Here, we report essential roles of transcription repressor ZKSCANS3 in
lysosome-dependent catabolism of lipid droplets in mouse white adipose tissue(WAT)and human

primary adipocytes under starvation or glucose deprivation. Phosphorylation of ZKSCANS3 in
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nucleus subsequently promotes the cytosolic translocation of ZKSCAN3, leading to the enhanced
expression of lysosomal genes and lysosome biogenesis. Specific depletion of ZKSCAN3 in mouse
adipose tissue or the model of nutrient deprivation shows similar phenotypes: decreased WAT
weight and size of lipid droplets, increased expression of lysosomal genes, and the activation of
ZKSCANS3-related signaling in WAT. Then, enhancement of lysosome biogenesis promotes the
catabolism of lipid droplets and significant changes of lipidome, including elevated fatty acids and
carnitines, which function as building blocks for further fatty acid oxidation and heat generation
in mitochondria. Notably, we find that ZKSCAN3-dependent lysosome biogenesis is also required
for metabolic adaptions in human adipose tissue under fasting. We also performed the screen for
ZKSCANS3-targeting compounds, which promoted lysosome biogenesis and lipid droplet
catabolism. Thus, our results suggest that phosphorylation and inhibition of ZKSCAN3 can
promote lysosome biogenesis and catabolism of lipid droplets, and this may be a potential
therapeutic approach for the treatment of metabolic disorders characterized by the accumulation of

lipid droplets.

BEHBEREE. ATAAEREFHE [ CXCL1: PLP1 £ ZEFS
RS AR B & AL

ZE R E S S
EHIEE BB T, 2410025 BB BRI RIS T RE
i 5 FEAPAY TR T 241002

AR LB (Pueraria lobata polysaccharide, PLP1) ZALSG 255548 i BG4y, B
BHAG BT R I EALVER . kST (Alcohol-associated liver disease, ALD) & —FFLIHT4H
ZUGNE S SR B U R B DU - H G T FDA HEHERY R 67 250 . AT ST 4R
o PLP1 7& ALD i 4P/ R HOBAEHL A IS B S e/ B ALD BRIP4l 1 PLPT AR
PR R4S 6 A S0 B2 A6 A N 580 AH OGBS PEAS I AT 900k, [RI A, SR 16S rRNA i)
FP o JFFREARISZH 7 A Olink £ 140 "2 BOR A i Ho T RE AU VE FH AL . 2 — 203 i e T R Al
(FMT) bR T (ABX) SLEIGUE PLPL 75 3 i BEx Y720 5k FERS L,
Fa g AML-12 JF4 0 £ BER B R P48 PLPL B BLHEEAE . IR R SR RE 2 L (ITCO) . 4
MG A (CETSA) KA ML 5% Qe S g i oo T bn . 45 R s, PLP1 fE(R NN fE
P S R A T A5 . U 7 . PLPL Al st il mme o i, BOINA SR . SRl E
TR . [ BT R & L. B AR POARTR b H i AR A S5 id i . SR 2 "2 45 R 4R PLP1
AN 2R S R - SR 1 RE . FMT fABX 5280 s, i W HETE PLPL AR 1
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M B A EARME — A9 . 3 — B BFSE R W], PLP1 A B 345 & JF 10 ) & k& L A 7
CXCL1, Zi Lprid. PLPL il il ey S m i CXCLL S5 280 Pl A% B3 it
ALDVER]. AIBERCH — M BA N AT S RARTE TER U T ALD B+ BUFATT .

75 15 1% B B B8 T U B 1B I B A B T S B & RO AT AT 4E L

el AgEEE Y BMEA RE Rent ZEAEV
PP E 2 R 22, BT, 5302005 LM AT P EERE, L. 547099
TP EZ R, T A TR 2 AR S e 2 B SRR, T, 530200

HEY 75 AiA% SR (total flavonoids from Litchi Semen, TFL) 5 i 18 (MR 55 1 £ B
T HAUF LR 44k Chepatic fibrosis, HF) /EHHLH. ik SR 40% M Lk (carbon
tetrachloride, CCl4) —fEAETMERT T sc M HF KEAAL, B HF KB MARAIL], $RIELL
P4l (450 mg/kg) ¢ TFL K. . @&lHE (45, 90, 180 mg/kg) 41, 4L ig 4525 8 A5,
Masson G (0,024 41 Kk BT JIE 20 4005 B AR Ak s ELISA B K Ui HE dRa&d 1V B 5
(collagen type IV, Col-1V). i#&HIEER (hyaluronic acid, HA). III BIR{EE (procollagen type
11, PCHD. EAi#EH A (laminin, LN) #& & MM E h N AR LB E (alanine
aminotransferase, ALT), RAAMREIL B0 (aspartate aminotransferase, AST) & &M
FEUFIRE, %% R0 K I I35 N 75 2K T 16s rRNA 558 100 5 4047 1 8 i BE S5 1 s R
Western blotting 45K B [0] iz 20 L P 43 /N7 85 11-1 (zonula occludens-1, ZO-1), H&HEH
(occludin) . HMAE 2 (claudin 2) WEL, 458  TFL %545 20 REAR R RLE Ak HF K
BRI R B L AR S B0, 8 35 MR AR 1L % Col-TV, PC I, HA., LN, ALT, AST &# (P<<
0.0D); WFEWMEAHAELA ZO-1, occludin #FFKiL (P<C0.05), TFL GE¥GE HE KUz E H i
ZREME, FET] L JEAKSE K B i T R A OE R AL, I R A R AR A I N R KR (P
0.0, Zit  TFL AlZZf# CCl4 i iy HF KEUEAR, HALEI AT 58 WK & 15 18 e 2, 2
7k N SN TR A 7788 2 B N | R (011 I Dl <9

FFEEE T AhR #2000 BFAEAS BT & BRI 5 FHLHI B3

AR R skAR (R SEE R
"SI ERNR R AR . RERNERE . 0101105 NSE H IR OB 25Tk TR
WEFEG, FERIERE, 0101105 °INGE BERIRS: Bigy 2 mise .,

MEAIEEE, 010110

FHY WFEIFEE (BaP) XPAFHEAR B s 2R B ey 0L . D53k MR, R e
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() BaP /NREE , BN R AR (AST . AEHEAR (ALD MK, L O ek
MGG &, qPCR A Western blot A i 1y A= 1 8 A iz AR G HE PRL et 446 0y it A4 448 20500 0
Ty (PPARY) . Bl A LMFIEE 1 (SCDD) MENiiE:E/ (CD36) i mRNA FI%E
H#Rik, 7F HepG2 gifirtin 23445 &2k (AhR) |5 CH223191 WL BaP X LA & 48 4R 1Y
o, 50 SIS RRAAELG, (R, PRSI AR BaP w] L E SR ALT KOF
(P<<0.05, P<C0.01, P<C0.001), . @iy BaP o] LIFF i AST /KF (P<<0.05, P<<
0.001) ;s o, mFIik4lfY) BaP fe6% B &1 /N AR R4 (P<C0.01, P<C0.001); =l
1 BaP X r[fd HepG2 4l b g BB A£G I (P<<0. 01, P<C0.001); =Ffp5|H A BaP Hya] fifi
/NERJFFHER) PPARY. SCD1 Al CD36 (%4 4 %35 fl CD36 ) mRNA ik Tt (P<C0.05, P<<
0.01, P<<0.001); ™, @l BaP 0] i /N BUFFIE B PPARy, SCDI 1 mRNA 35 F+ 5
(P<<0.01, P<C0.001), ", @EildEn BaP Al HepG2 40 ) PPARy. SCDI 1 CD36 1
mRNA FI8E [ 35610 (P<<0. 05, P<<0.01, P<C0.001), fil AhR KIS, NEM & Equk
1%, aqﬂﬁ;.glzkﬂz& PPARy. SCDI1 1 CD36 ) mRNA Fi& £k (P<<0.05, P<C0.01), %5
BaP A g1 AhR A2 #F IR 2 28 B 15 Ar 18 B 2 3 A DGR DAL 1y 2 35 4 T 2 i JHF U g ot 6

Study on the pharmacodynamic material basis and mechanism of pueraria lobata
polysaccharides in improving ALD via coordinated regulation of the

Intestinal-Hepatic AMPK/SIRT1 signaling pathway

Yiping Yang, Jiangping Wu, Qiuyue Lv, Jun Han
Wannan Medical College, Wuhu, 241002

Research Purpose: Alcoholic liver disease (ALLD), caused by chronic excessive alcohol
consumption, involves pathological mechanisms including oxidative stress, inflammatory
responses, lipid metabolism disorders, and gut-liver axis dysfunction. Currently, clinical
treatments for ALD remain limited with potential side effects, highlighting the need to explore
natural, effective, and low-toxicity therapeutic agents. Pueraria lobata polysaccharides (PLP1)
have demonstrated antioxidant, anti-inflammatory, and metabolic regulatory properties, yet
their specific active components and molecular mechanisms in ALD amelioration remain
unclear. This study aims to investigate the pharmacodynamic material basis and mechanism of
PLPin ALD treatment, focusing on the gut-liver axis coordination theory with AMPK/SIRT1
signaling pathway as the core target, thereby providing theoretical foundation for novel ALD
therapeutic strategies. Research Results: In vivo experiments; Using an ethanol-induced ALD

mouse model, PLP significantly reduced serum ALT and AST levels, alleviated hepatic steatosis
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and inflammatory infiltration, while restoring intestinal barrier function. 16S rRNA sequencing
analysis revealed that PLP modulated gut microbiota composition by increasing beneficial bacteria
(e. g. » Lactobacillus, Bifidobacterium) and reducing pathogenic bacteria (e. g. » Enterobacteriaceae )
abundance. Molecular mechanisms: Western blot and qPCR analyses demonstrated that PLP
markedly upregulated AMPK/SIRT1 pathway activity in both intestinal and hepatic tissues,
promoting the expression of downstream factors related to antioxidation(SOD, GSH-Px), anti-
inflammation(1L.-10, TNF-a), and lipid metabolism (PPARa, CPT1A), thereby ameliorating
ALD progression. Research Conclusion: This study confirms that Pueraria lobata polysaccharides
(particularly the PLLP-1 component) exert therapeutic effects on ALD by activating the gut-liver
AMPK/SIRT1 signaling pathway, regulating gut microbiota balance, enhancing intestinal
barrier function, and reducing hepatic oxidative stress and lipid deposition. These findings not
only elucidate the pharmacodynamic material basis and molecular mechanisms of PLP, but also
provide novel insights for developing natural polysaccharide-based drugs targeting gut-liver axis

regulation.

KRN FRIAERE T FEE AT FXR £+ SHFHAE T ZE NASH T4

ER/NE I N 1
bR R R A Pe 2 B2 &, b, 100191

T4 ib 2B RS PRI T T 46 (Non-alcoholic steatohepatitis, NASH) %235 193 B AEdR ,
W EFEEEARBGENEZGERHEE, BT HEAY6RT FEMCH AR, e 2miEs
B, RBIHHIGT B . EIESEEN . X NASH 2R 480w Ao . A9 B 7Et
FEM L FEAZ B AR 2 /N4> T 165 W AR (Hinokitone, HO) X} NASH £F 44k 137 Y7 7E
FHEHBTERE bl . 4R o, HO TERIRIRE IS Uik 8 JETr9 NASH /N & U4
et 00/ BUIFEF dEA R R rh 34 52 9050 S (O Pk 0 BT 4R AR VE T . A S AL rh F 5 B
HO W ZMEIPEAEIRIS T A0 NE 2E R T MOl i R D BRA Mg SRS A -« 3555 109 140 i
SMEPETE T, BEMIBH R R AR B A0S o AR A5 R 2% 40 B R0 T 45 2 R R S0 96 5 R R
HFanfa b BB X 324& (Farnesoid X Receptor, FXR) & HO W/EHEE S . BRI %, HO 5
FXR H#45G, @t & b AR fs e DREAEAKE, FXR _E RS {2 a2k 5 R e
SLP) SHP Fit CESL 95k, R i se -5 55 5 2 A R A% BE MR T 71 6%
MR IR ) R R B KB 8 BT VA (Cleaved Casepase8) BYE 7K, M0 il HF-410
MIPAT . fE FXR JFA0RE A0 m bR /N RO g ff . XF FXR A HO M 258800 F A7 i
— AR, SR APTAM GRS FXR S8 HO 2 Z 6] 40 Mo 08 1= P 2r 4L iV . 457
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o AT R B OLTEAZ i R ARSI /N3 HO a8 38 1m) E 98 AT 40 FXR 00 i) )40 i
T, BETRMEAN G AR A A0S . T4 I H] NASH S4B PERT. AT A TT & L 58
R RO E ] RO 250 R B85 1 RIFSE SR, oy NASH 2R 44k il PRIGYT SR 7267
M

i o7nAChR I FFAESRTE M T 2 & A AT IR {5

W ETR W
VKM L 150 T A RBSBEZ %3 L3, 200072

HE: 2P (Acute liver injury, ALD J&— i i K 528 41 M 3= AR 4N i SE T
SRR E TR . SR, o7 JAEEE Z FEIRGRAZ /K (o7nAChR) 78 Z B I IE 5 s
R EEAEH . AR RS « 7nAChR FIEE ALT FRERH AT BEM 20 FHLM] . ik il
WA NS Z 0 (LPS) / D2EFL B (D-Gal) BESE A (WT), o7nAChR JE P 4 %
(«7nAChR /) F0I Sting Z875% (Stinggt/gt) /NRAYEFR G, Il 4T PNU-282987
% o7nAChR, WEE «7nAChR Xt ALT/NEUFRES 05 . RAE SN . ZebiiR4iifh . AL rEJ T/
SRR IE I, 455 LPS/D-Gal 5209 ALL /NRUFZHZ o« 7nAChR k38 fn, 5[
WT /NEAH L «7nAChR GBRIEAR T /NRAEFR, INE T 5AE R A LN LR A
PAFIRFEMEIA T, S o7nAChR X ALT RILH AR AEH . 1kAh, PNU-282987 & FEK T
LPS/D-Gal 5 &2 4545 IF 41 20 = 1 1 sAZ I B 4R (CD45 -+ CD11bhiF4/80int) . M1 Y
ELmEZM (CD45+CD11b-+F4/80 4 CD86hiCD163low) Fl Ly6Chi #kz 40l (CD45-+CD11b-+
MHC [[ lowLy6Chi) % b @], {H34)0 T Kupffer il (CD45+ CD11bintF4/80hiTIM4hi) Ay
B, HHERE, o7nAChR it #E T LPS/D-Gal H# F STING {5 5 i 19 #% . i PNU-
282987 WL EINH] T HASE . BeJ5, AL Sting 578 7] LIS R o7n AChR Xif 2P T4 445 114
P VER. 4518 0% o7nAChR %f LPS/D-Gal %5 ALT AR5 VE /. HHLHITT Ak 593
P AN LRI AN STING {558 P8 A G

FAMI34B 41 SH9 A 52 ) B I 22 A 79 5 ) R B06 77 B A5 18 5K ME AT AT 4E 4L
TEFE F s
LRERR 7B, 78, 230032

HEY: FAMI134B 5|44 JK-1 8% RETREGL (PPIREMEETHR T D, 28NN ERM E
AR, HA S P S R T LA SR i PN IR R TR 2 R R S . AR ST B AR E AR
FAMI134B 7514 AH I T 27 4k Ak v i) HARYE F KB, 83 FAMI34B A a9 N s I [ 052 75
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T 2o PR PN T DO L SRR R TP R A DG PR P b, s ARDFSER R # ki S AAV-8-TBG-m-
FAMI134B #% FAM134B 33 2235 MTEDRS A OC T BF2F 4 A /N BRUSERY , WSR3 %63k FM134B J5 ALF
NERBBSHE R . FE ] RT-qper. western-blot 23 #rid % ik FAMI134B J5 47 4k 3545 (o SMA,
COLIAD) . PJ5 M 1 % 5 b5 (GRP78, CHOP, IREl-a. ATF6). NJ&E M [ W4 b (LC3,
p62. VAPB) ByZ8fk. It AN FAMI34B 15 0y N 5T 9 15 I 75 380 o 28 £ T 4
PR X L S TP R A DG T Ak . 2528 S5 on, i3k FAML34B J5 FFIE P9 BT A ik
T BT PRREOK T TR P4 L R B D% . RO SE IR R g ik FAML34B J5 iF
M B WEACE R . PRSI R OKSE R TR FAMI34B J5 AR F K N RE, PR
WOKE— 2T . I Ha s FAMI34B AT LA/ F20 43 I8 B 7, TRl /N BT 22
R ST S/NRE A0 RAW264. 7 (936 fk, 4518 RATWBIREY, FAML34B /- F KN
JO I 1 W T L 3 i A JOE D) 7 SRR T R A DG M I AR A Ak, SR RS AH DG I 41 4k Ak 4R AL 11
SN IR

LCN2/24P3R N SRS R X ELR T E R M F L FHINEBBHEK R T 4L
HEPEK Bt
GRERR AR, PUR G E R E ALK E, 252 AR abe
GRER RS, AR, 230032

HE: AT B 7E4TT LON2 7R M S IR itk (ALE)  H p /R I R s e bl e
HOETE HAR B AR S BL A HSC W6 AL b i S M s /E . ik T AIFEIEE (GEO A
GTEx), 43#1 LCN2 78 ALF (25 5335 UL KL SR IR AL SE R AR DG . R, Jl g 2l 412
et o AEARFR BRI B oy T A 2R L0, BRI LON2 J5 X ALF /NS RIA 52 i — 2038
oy FRHERN 5y F 23 J1 L, @M LCN2/24P3R 588 74 68X, I8 G AML-12 I
JS-1 ZMa A AP SEg . SR HSC i fuiyiisrE . 4558 sF5ERM, LCN2 78 ALF 35 &
NSRS e ) R0k 1 2 DA, HKOT 5500 7™ SRR B A v B AR OG . AR LCON2 w) D) g 20 %
HSC TG AFEF4Efk . TAMEME rLCN2 e dF—25 il ALE #6881 27 %8 550+ 8 J1%#
LS LR SE e . LCN2/24P3R ml DL [a 240z . 755 HSC #iad #8019 sh His 1k,
AR, LCN2/24P3R A5 1) S8 A2 1 ] 38 2o 005 I 006 40 T2 o 34 1 5 2 ] 3% Tl
JFEF AL . 4518 AT B LCN2/24P3R PRl gkihiz, 755 HSC gl #01fe if Hg
k. MATIANE] ALF BERE . BF9T 45 R N30 m LCN2/24P3R il B AT AT 21 4E AL ia 7 SR 4R 4L 7 e
WA, I A 2 M ) AR A TR AR AR AL TR A L
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FFREER KR CD73 MNEE S X AT K AR Th sEFR RS

RT B
SPGB, B 230032

. BRFEIFIER S bR CD73 XNEORS 5 5 RS 45 . R . B o 242 B i 38 483 473 114 52
M, J5ik: S8 NIAAA BRI EE ST /Nl ASH AERL, 5@ b i v A= (e dehn . 8UREESE. shiiide.
HaE DI Western Blot 205 PG FAT AR PEREBR CD73 X ASH #EJ& , i3 A /s BB
WA, 55 CD73 78 ASH /NRUFAELZUR 2 BRI AML-12 A b ks, /s
SR W RERSRSR S CD73 ™ (E10d+1B) /NS RGE 20 1 M B sk 55 . [R] B3 (8] 3 3 18 2 ek
b ARIESISA RN, CD73 ¥ Alb “° (Pair-fed) /NRBFEIH BRI HZEEL, HizshiGshiE
s 5 CD73 v (E10d+1B) /NEUAHEL, CD73 fovfox Alb G (E10d+1B) /NS 1 A 25 mL A S hn
WIS, TGSt I AR . iy ALT F1 AST 25058, F4141 HEE, Oil Red O and F4/80 e fash
TR RTPREA/INU A e R R 5 0B $8 A0 [R] s R A 98 i 240 PR 30 o T U 0 S P R Bk
CD73 figk— s e . JFPIERR D TTOAR L S S AEARMIL Y . Western Blot 1 RT-
qPCR Z5 380, JERE R CD73 Refe dE AR iR i ER I Ll K& 1l (CD36, SREBP1, FASN),
B AE N 7 (-1, 11-6) FIPARHEIL N T (CCL2) ik, [A]IFFRAR I 4 2 X BMALL Al
Clock )ik, tLobh, M4l IBA-1 G A 45 R R 5 CD73 ™ (E10d+ 1B) /)N U L,
CD73 X Alb ™ (E10d+1B) /)N RN ZH SO E i/ INKE B A i g 3 . A4 Mifi I CD73-siRNA 7
AML-12 4 v F 38 CD73 J5, Western Blot F1 RT-qPCR 4% 5 i /R 1T 2k CD73 RE i 2 B il 8% 17
AMI-12 ZHfdr CD36 %% %k F-FhiE . SREBP-1C, FASN % 1A, #0EH 7 I-18 H ik
B, BT AR FI A R B IR IARE N, BB BMALL 2 13235 F# (%, Bodipy 444 i/ TR
CD73 REHG N S BRI ML P BV DTN . T AE B AML-12 rhigge CD73 BUkLfG 3 BUAH B
PGSR, Ak, AR SZ AR R AR ATl R e ) £ Bis 5 AML-12 4fififs SREBP-1C
MIL-18 AL, {H BMALL A RSB BIEIK. 458, FIRRRR Rl CD73 J5 RER2 i
TR AR EURIA 8, A A A 4 A P i DA T N S P RS 75 0 R 495 . DRI DA An i 8 4 5 2 —
ALK S (B AT AR B R R A R385 IeAh . JEERE S PRk CD73 25 M i 1 52
RIYZRIE, CD73/ MR 5 5 BERE I SR ARG ORI AEIE S, LA K s a5 AT BMAL 1Y 3K58

IR IFT B K SE IS EE-CoA SR BRI TNBELTE
PhARAE EME OREWET 2R
UBrREER A2 B . BB OARSY, 8300005 PRI AL S E . BB ARTE. 830000
FIRY 2K QR A —Fh B W 808 B HT A SR Sk 2 A2 . ASBIESE B R 0 A
B A i E A R P A SC SR N D RE . A BE PR O B iR SR AR s . Tk DIEF AR
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KGRI BLFE B ATCC 8503 Sy xf 4, 38 3ok 4 44 #0356 [H JF- fiff FH OOU D) F2 R, o8 4 ) v b &2
pMDTMI19-T, pBAD24M Fl pET-21a (+) Fik#ik, BJG L2 A0 0 1Y 1 RS2 S 4.,
FIFH AR L HANFIAE A A, S R DR A i i K EENE IE-CoA A iU, 25 LI
R MRIBBATE (E. col) JW1794 #5450k [CEIPIFF A ATCC 8503 MBI, HAKAe )
FWE . RAMEACKTI E— 2D RIA . His-Pd $88E H R FE K EEIRIE-CoA S 1l (ACSL) BYTEHE,
g5 ZKICEIRUFFF ATCC 8503 F fi #1835 R Bl UF S g 5 K B IR I9E-CoA & Wil (ACSL), 7Efig
WA P B B EAE . ASBISE S T & T OB R 2 W Sk T B MR R A 1 B TR
ARG IT I RERTIRAR .

FMRP j& i m6A FRE K 1& 55735 STATI mRNA =352 # FFF 4L O R
INSCIRE S
LRERIFHRIITEI, SUR LGB F TR S 2572 R B
TRERIRY:, /B, 230032

FLAY RGO OCHERE N YR IK 32 m6A TR . AP D152 3 (1 A 57t o 0K DR X Sl
P SRA B mIE . PG, ASHTTE B 76 W] m6A [ 132 8 F FMRP 1 F2F 4E ALt e b 575 R HL ] .
Jrids: PEBUSACHTF LR, 517 RNA-seq il qRT-PCR PAJ 625 5 R FE . 7EAI AN OCl4 i
RN HEACRE R . SR T R A 2 3k 59 J7 YA PR EMRP X AFEF4EAL A2 0 . #E4T MeRIP,
RIP-seq, RNA-pull down FIXUH'G R B 986 IFSE FMRP R WL i 70 AL . 4528 3k
i1 3L FMRP 15 CCl4 753 P 4EAb/ N AR AR B TGE-B1 75519 LX2 diffirh ik 3% k.
AR, A FMRP Al fe PR AEAd B2 R A BTG . S F2H 2 ) £ i A R B DR
i CCU FFRINTHRALHZRTEL. [N, 2 R A Y H AR T FMRP i Rk mtaf
JIFEAR AR M, A Blid Fik FMRP e g A SR 4 e B 1 G A O e fb . e b id AR ST 22 AR
RGNS . HLEDT I, RIP-seq 5 RNA-seq B0 M4 R AL, FMRP g 4545 STAT 1
AR L) m6 A it NI STAT 1 p9FaE P (edE HA AR Fae gt LA Dt I A ST AR A M e e
HogE, WIEIEITA AL K . S50 FRATMPTR S RIESE T FMRP {2 AT £F defb ik g, I8
/R T FMRP @it m6A H3EALiE STAT 1 fase ke st A er 4 bl .

CD73 & A#E BMALI R ZER B EREMRGEHERTE
ZELFANIEARENHITHR
mEg B
GRERIKS, A8, 230032

FY: 16 ALD BEferp . PRI ge B oNE AW e OIFIEAES D SR 89 24P sh 2 18 k&
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AR, TSR HEEEEL AN ALD B . Ntse (CD73) J&—Fh 40l 3% i i oh-5" A% iR
it S8 RS S TR AR M Bh L 3R, ST AE A A A, SR ALD (1) k&
AR, AR SCRAERSE CD73/ Rty 3 -5 Az 4 b 6 OGR4 P I 10 & 9 WL ) B L AR A .
% CD73 EH iR/ BFERL (WD) /NEURT RAW264. 7 41 e 7E R AR SMEAY CD73 Xt
A=W B DR K AT R BRI o G5 5 FIZH G5 05 W AT DA A58 3 155 100 RN B 9 4 o R
MIBLE . 2559 HE G2l F4/80 Fuyie 24 b 4h 5 7m0 /0 BRI AS P I B 43 15 B 1
FAZEEL/N BUIF A P AR 25 Y B B n . A e BR AR . FFERHES ZKAEL . AN i ) 12 i
%, HihG GHAVNSRFAEIRGE . R oo =&, R ss R R, ETH-LL 413%
BB AL, B ETH-LL AAFAIEIRIE . R0 MRIE 5o ™ 8, B 5EIE T/hNRUE
WAL S IR MR 0 BB 05 . 2F—2P M, @Bk CD73 S URIERS N, H/NRCF
P Byt ARG Bl oA S T R B B AR, 7R CD73 S ma /N U i . 45 B iR A s
5, i CD73 Sl A Preh ZE R BMALL KR iAWy ph SR i 3Rk . 458 AP R CD73
XF S 0 B R VT B B T A RS E ] . FROTTI &S SR R CD73 375 £ )
BRIEDIBDIRE , SIS T 0 405 A6 T T R T Ay JELR

E T FH i e 32 fe 4 TR BR X B A5 48 R M PR B3R 77 1E R R AL IR 3%

ZEUE AMESC
TRERIR 255 bt . L. 230032

TE WA CHATR (Alcoholic-Related Liver Diseases, ALD) /K& 005 21
PRV . 55 DR D7 I 2 PR A 55 B B R L AN S0 B POR A35 7™  %o JHF 4 ) B 422 75
P, W5 -G A VIR G . RS WK B A bR R, S aE B, SEUNHEAE 2 (LPS)
N RS RIEN, IR, BN e g 2, HAZ O IG PE oy B i iR
(Cryptochlorogenic Acid, CCGA) HATREHRAPLAEIEN:, (H CCGA 78 ALD Hr iy {4 HLE
WA, EHIY: #R58 CCGA XS ALD BRI R . 8 W HGE i 8 15 - Il . B2 1 e e
T S B A FHLH . IR ALD BT 25 BR A . i PRINSEES:: SR 50K A
TSR C57BL/6 /NS, ALD 57, 25T B ARG /K SR U BOR Rl COGA T3, 38 i Tk
HE Je8,, Ge gl ALITATHZUE A Blliiig ALT, AST, TC, TG, LPS7KF; Western blot 43
B AE R 7 (118, 116, COX-2) KA R HEEE N (ZO-1, Occludin, Claudin-1) £
Ko RN RIS A 38 Caco-2 20 MRS 5L 1 16 Bt B 5 473, CCGA 90 J5 38 3k %5 I J fL B
(TEER) M FITCHIRMEEIL R GG IIfEs RT-gPCR, Western blot MRS Lk 54 %
PR R AE 3Rk i % SR DNy 0 vk 22 S SR IR 45 KEGG & 48 43 BT 45 5 OC Bl 38 I 5
Western blot JiiiE PISK/AKT/NF-«B i s X (p-PI3K, p-Akt, pp65, plkBo) BERRILKT,
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S5 CCGA WM ALD /NS ALT, AST, TC, TG K FHRFIENRFITA, B iT440
P05, I -8, T-6 F1 COX-2 SFRAE P F3ik. CCGA YR TS Air B nl i 45 B 45 H IR
F# ZO-1. Occludin 1 Claudin-1 & 3 ik, B EF LM LPS /K, CCGA # 5 Caco2 41 i
TEER{H, FHK FITCB#ER, JHedt BMEEENRIL, Fadlr xR CCGA B Ml fe 5 K
ik, KEGG &£ PISK/AKT/NF-«B 8 i A% 080 5 . Western blot JIESE COGA A R
A 530 pPISK, p-Akt, p-IxBo 1 p-p65 B AL, BHWT NF-«B A5 ST W 98 RE GRIK S
e AR ARG CCGA i ZH0 T Wit ALD RROALE S H IS AE 5 A5 B 2R «
FE M) PISK/ AKT/NEF-B 558 i BEEE . FRARME R TR BRIl Jef . ezl
BEBESEREME, DINSE R AR, W LPS AL, BHWT “Mls-fFi0” IR, CCGA fE
AT B OCERE E RLAT s S PRI T B XS S A . R A R . R
& ALD RIRIGIT 253 it 1 B S e 5Lat

FEFEH BI{EAFEA) KEAPI-NRF2 & 7B 2B 1A :
E T &1 p E I E 0 & 9 =10

ERA B
TRERIR - 25% bt . L. 230032

o Wi ORE S SN BUR TR IR (ALD) if @iy — AN EZE R, T4k,
I Kelch B ECH A6EH 1 (KEAPD LUSE P EALTE N TR 204 2 ML T 2
(NRF2) AR R I6TT SA0 N HORH JC 500 Y A AR . BLLAE ALD o i g FH i AR 75 31 78 4348
F. B (D R G, SRR ABEE MM S KEAPL (/NG
Y. MIGEER ALD 67 SR B AE i E 25 5 (2) 38 o 4 R/ BB AL, R 40 0T Al X
KEAPL i, JoH AR B 1T (TBID 26 SRR 51 ke 14 S0Pk L J80RN JFF JUE 454 493 v A 4
Bl Tride: ARMFFER LT 2540 M 278 AR R 4 B 4533 D RIRL G W A& W P AT 1
PR, s AR A SRS UE . A0 TG 7 R SE g R B HT AR RE I, A5 E T A
A RIFHUEAE Tk a Y TBIL, BEfS. FA1/E AML-12 4ijfgf1 C57BL/6 /N & s T ALD
AL, JERAIREEDSE. A BTEN I, SCATE & PCR. Az Al ARG I AT ZH 2025 e 68 55 07 L 0P AG T
TBII X} ALD (IRY7RCR S HAL ] . 255 458 B/, TBI B E S T EE SR, W
il TSN AR (ALT) . RAAREILFEBE (AST), RJHEEE (T-CHO) fiH
M= (TG AKFMFE, WO T AL P IgER R, 1ksh, TBINGYTHEE T AML-12 4
FUNBUIFIE AL RE S, B T A e H Ik (GSHD) FiB A bW kB (SOD) 7K, [HmfRE
KT (MDA) FIEMESE (ROS) /K, HLEIAFsR R, TBIL M T 4 i S 1) KEAPL
KT JEEE T RS R R NRF2 SO T AR 224k, 453 (1 TBILATLLR EFUGEE L
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5 R BT O AR B AU 57 s (2) TBIL RERS 4R TH AT IEST 42 AL BE ) I I e s 5 1) 4641 B
W (3 TBILE A KEAPL, {gdf NRF2 # AR F AL T b a e 3Rk

BIREEZHE T2DM /NR p AR EHI A5

Py 2 XIZRBH
bRt K225 = B Im RIS o0y, dbst, 100191

Hiv: 2 ARG (T2DM) LIS B 4iAThae (BCE) HEATHEE S WA O B AE , i35
BCF &S F 25 SR A (0 OG5 . (R = A5 3025 . BEHLSUE % g 300 %o BRI Rt 6 28 B B AR 5 14 1
(GQD) FIARFEEE I H A UGS BCEF W, (B # — ik, A6F5% 5 W8 GQD Xt
T2DM /INER BCF (4 2k 345 H

Jiik s WEOTIEER 9 HUfErE C57BL/6] /INRAE R IE X R, Hodx /N B i o AR IR B kA5 B R
R ME IS T2DM /NRBERL, KBty (SR (FBG) >11.1 mM) /R4
SRR (n=9); K. hFIEHE GQD 4 (10.8, 21.6, 32.4 g/kg; n=9); FIFAEZS —H
MM (100 mg/kgs n=6), FrA4#EAT 6 8T, #itagE W FBG M 6 J& 3178 s i
I IRYE (OGTT) PPAfH B2 i KRS AR A VE . a5 4 JEI e 25 e SR 5 15 A
30 SRl B KT, 1EAE BCF AHES%0 (HOMA-R FIAL B850 R ok 5 30 2 1) S s 0
S HR S T o/ B A AR L . LAZEA TS GQD w3k BCF YR .

SEI . FEVCGENE TR, AHFSE & B GQD AT AR AR M i 3% T2DM /)N B4 W RN i 4 b
fifit, HF T 6 AR FBG, K, whoRIE flE GQD 4m] 435I AL FBG 18. 3%, 35. 420 A
38.5%, AHALTE 6 A4 OGTT #iZk Fmifl (AUC), K. "RmEFlE GQD 41n] 43 5 FEAL
3.9% . 24.5% 23. 2%, Hrr R A A GQD 2GR AA Y, BT FH A 25— H UK
G lBEAIE FBG Al AUC 27. 2261 14.0%0) . #E2i3% BCF Jrii, M T4 4 R BA &S 15
SRR R A, K. TPARE R GQD A nT Ryl $ e 57,820, 101. 2% f1 113. 9%, JfAT
F TR E M Rl HOMA-B FIAbE 848, JF il GQD 20 fe s 5O 45 R 3R W H g W 3 PRI
By o/ B A0ML A TETFRLEE.

g5t GQD A] DA A M btk T2DM /N ZS I8 S5 ok . JF vl sd o $2 i B 4l Mg fs
B 15 2R 43 U e 00 RS AR JR % vh ) o e AT T2DM /IR BCF,

RERHRENRRZENFREZGYREKAZMOFA TR

Tl ERERH  BR3EW kR Eifie
FRM A Rl BE 2F e 2 B 2 . M, 450001

KBRS JRJLZEFA LD S0 I 2 82 00 T BE 245 90 AC B KR w22k X 324K
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(PXR) . AR ez ik (CAR) |\ MR BT ER Z1E (GR) SR Z AR S (1 R W5t 1% 8 2 72
SN AR S L. N LI 2 #E T CAR #shHIR e ez (PB) 1 “Eid”
RN A RS 2 R i (=200 mg/kg) MIBFRIG 0GB A 10 R, ATk A M7 5 5 BE
Cyp2bl10, Cyp2c29. Cyp3all & CYPs ik, R LM 255400 FEAL, B R PH {E LiM;
B LN R R T PB 2 S EOM AR MM R B AR RSO R & T 5 S T it T S e A 5%
CYPs W Cyp2bl w523k, 34 Al 47 10 28 MeboJeg XU s 2 300 0 oy 2L 01 M V5 M CAR 3 sh 710 Cn
TCPOBOP, PCBI153) % nlilid R 7L1% % 2 /ML, BT BUFIE Cyp2bl0o, Cyp3all %
Frepm ik 2 AR . K228 T PXR #shi (an PCN, DBP. PBDEs) i it BUFIE
Cyp3a ik MM ELPGREA P8 (PAs) 3l i 38006 K BUMEYE IR JL PXR 3135 Cyp3a H AR
TR, AR B S 5 M R Z AR AR DG . s, REUZ AT ZE KM (DEX) 2523
it GR/PXR @B TG L Ugtlal ik, 43R A0LT ZACHIRE S B LI T 7 5 C 0 ok i)
(DES), FIBUSAEMEE R B Cyp2e 1. Cyp3a2 T, HoHBUZE KR DNA Ingykik, H
DNA &P R 2 73 A g OLF AR L . R i e & & 7 40 5 U5 ) o 2 68 A 458 S I 245 40)
AR B LR . /N BUBT A 1 22 5 5 7 it TCPOBOP i i 3458 Cyp2b10 FCyp2c37 Ji 5
FIX CAR &5 5t H3K4me3 By & 8K, FEE H3K9me3 (195 K, MiliiiF S Cyp2blo
i Cyp2e37 K HIFRIE, I 1k 22 558 A 8007 B BT B i O o B 2B JLI 4 ik PXR 3880 5% PCN,
A3 H Cyp3all ji3h¥ X PXR 454 i s H3K4me3 B 17K F- & . H3K27me3 &M 7K - REAR
HET 51 /N RFIECyp3all HeH Rk Fe8e [, /NRZEMI 2k LPS 25838 i BRI 32 7k PXR £
ik, PEMFEAR Cyp3all J5 3) 1 X PXR 45 & o 5 (9 20 2 11 & i H3K4me3 & &K ¥, F3%
Cyp3all, Ugtlal RikFpEE N, ASCE S LRARE Z R PXR FI CAR A5 1 5% S 45 1 4% K 3=
WA IO, BTESE R B2 - RWis %" s i 2 W A R O RLEE . I IR AT Ik
W 254 0TAh . LML 25 K BRI 15 Yo il B XU Bl 2 S AR T L £

Kvl. 3 Regulates Macrophage Immune Function through the PI3K/AKT Pathway
to Alleviate Metabolic Dysfunction-Associated Steatohepatitis

Ting Ke'?, Xiongwen Lv'"**, Baoming Wu'?"
"Tnflammation and Immune Mediated Diseases Laboratory of Anhui Province, Anhui
Medical University, Hefei 230032, China;*School of Pharmacy, Anhui Medical
University, Hefei 230032, China

Background and Aim: The progression of metabolic dysfunction-associated steatohepatitis
(MASH) is closely linked to macrophage-mediated inflammatory responses. The voltage-gated

potassium channel Kvl. 3 plays a pivotal role in regulating macrophage function; however, its
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specific role and underlying mechanisms in MASH remain unclear. This study aimed to
investigate the therapeutic potential of Kvl. 3 blockade in MASH and to elucidate its mechanism,
focusing on the PISK/AKT signaling pathway in modulating macrophage activity. Methods: A
Western diet(WD)-induced mouse model of MASH was established, and adeno-associated virus
AAVS8-Kvl. 3-shRNA was used to knock down hepatic Kvl.3 expression. Hepatic steatosis,
inflammation, and macrophage infiltration were evaluated. In vitro, LPS-stimulated RAW264. 7
macrophages were treated with the Kvl. 3 inhibitor ShK-186 to assess inflammatory cytokine(Il.-
6, TNF-o) production and migratory capacity. The GEO dataset (GSE167523) was analyzed to
validate involvement of the PISK/AKT pathway in Kvl. 3-mediated macrophage regulation.
Results: Kvl. 3 expression was significantly increased in WD-induced MASH mouse livers.
Hepatic Kvl. 3 knockdown markedly alleviated liver injury, steatosis, and inflammation. In
vitro, ShK-186 inhibited LPS-induced macrophage migration and cytokine production, and
significantly reduced PI3SK/AKT phosphorylation. These effects were partially reversed by the
PI3K agonist 740Y-P, confirming that Kvl. 3 regulates macrophage function via PI3K/AKT
signaling. Conclusion: This study is the first to demonstrate that Kvl. 3 modulates macrophage
inflammatory responses and migration through the PI3K/AKT pathway, thereby contributing to
MASH progression. Hepatic Kvl. 3 knockdown significantly improves MASH-related pathology,

highlighting Kv1. 3 as a promising therapeutic target.

NTSE/CD73 4SBT 4R/ E 1 48 A a0 = {E A 7E ALD HR g #lLHI A 52

HER B
ARl ERIERI:, BAE. 230032

5. MAh-5 - AR NTSE (CD73) J& AMP JK i Jg It i S st A Qi g . oA i £t
ARG Ay T R FEE BEAE T, AR CD73 XK A OGP 0 0 98115 7 FH B ML i R e . B
;AW ETEMY] CD73 1RSI CMEITG (ALD) th gy e 0 S HA FHLE . & SR
XA A . OE S B 5 5 R T HE R 465 0 IR sV B L . i M /DN BROTEDRS AR G
PRI F0 N BURDRS AR DG HE R 05 6 0 B i A ZE LAY, SR AR 5 CD73 i (CD73-
LKO) /NREBIETEAN S/ CD73 ik &4, Jfilid qPCR, Western blot, 24U B2 4347
G PEDE Y0 KOS T HAT N I A5, BB CD73 £E 335 ALD F i v (4 1 FH B H 4014
B 255 ABIFSE A& B U100 AG 22 58 0 35 R/ BURFAIE CD73 (363K, 1 T I 4% 5 1 B
CD73 (CD73-LKO) S 7 -2 i 5 A8 DA K B s g s i . or 7K F b, CD73 miBgid
TR HERR I PR HR 5 & A G L H (CD36, FASN, PPARy, SREBP-1c) 33k, 4 5
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F (L-1B. 1IL-6. MCP-1) BB, M, id#ik CD73 o] i oE Db E AR b, IF 90 6l
KSR AR T, AR5 R, CD73 1] LUE i 3% PISK/AKT/AMPK {553 f% #
il NE-«B (936 fk . DT80 A I 4 05 52 1 %%zliﬁjmﬂ;zﬂ, Wik IR = FEUNR BRI HEER
Lo FINIZ B IE S MR S RO A W B SR R B EAR IR E A2, CD73-LKO /M
ARSI L ™ E . 1 CD73 3 3k ] R 5 rﬂﬁ*z@@%%ﬁﬁ#u% BMALI fy3ik,
IR TR A (Perl/2, Cryl/2) MARMCHIAICEEN (PPAR-o) BT HMER I, K41
SHAESE, PUER CD73 # il BMALL 33K I T WS 75 5 09 i 4 B Ag I e AR i i 6 35
CD73 Wi 213458 BMALL ks Ag a0, o, 133k CD73 Rl AS 175 5 1 i 405 b
RGP E . S gs R WoR, RS 2 88 )5 /N BRUOR ik B AR/ B o2 4t B v CD73 3R 5K 1
CD73 R M0l i 348 8 1 240 B i i) S pfi 2 kﬁﬂ?ﬁﬁﬂz T JFF O 58 K M e S ot e ik CD73 #47]
VSRS S S I3 3R i CD73 1] g I — il & P28 B UM ORI 808 . 4508 AF
R T CD73 Lx_XXEMﬁ%'JkﬁHWE%?FVEFH: — 7T L S PISK/AKT/AMPK {553 f#%
ﬁ%?ﬂ]ﬁ%ﬂﬂ?ﬂﬁ&r}iﬁ 7 — 7 T 1 G PR A O AR W A ) BMALL (1 26 38 2 35 T 2 4 e R

{éﬁ%‘c&iﬂﬁm, AWFFRIE T i ik CD73 XHERG 755 0 Th i ol 28 R Gedbi 40 [ e LA o 25
?FAU“ —RIHET CD73 XY 24 B IREMEAEME ., LT LR R, ABF5E AL B
TLD?BEALD FR AL, R IT R HR ) CD73 59 ALD J&Y7 Mg S 1 i B p B IR
02 5 BE Al

CircSMAD2 Regulates Hepatic Stellate Cell Metabolic Activation and
Fibrosis via the miR-145/7ZEB2 Axis

Guodong Zhang', Jieling Cheng®, Yuting He', Junwei Wang', Rongquan Yang',
Jiaqi Ji', Yi Ding', Mingyu Zhao', Chen Wang', Li li Wang',
Tianyu Yang', Shuqgin Xue’, Xiao Wang?* . Lei Zhang!”
'School of Pharmacy, Inflammation and Immune Mediated Diseases Laboratory

of Anhui Province, Key Laboratory of Anti-inflammatory of Immune Medicines of
Ministry of Education, Anhui Medical University, Hefei 230032, China; * Department
of Radiology, The First Affiliated Hospital of Anhui Medical University, Anhui Medical

University, Hefei 230022, China; *Sixth People’s Hospital South Campus, Shanghai
Jiaotong University, Shanghai, 201400, China

Activated hepatic stellate cells (HSCs) exhibit enhanced aerobic glycolysis and elevated
lactate production, which contribute directly to the activation and maintenance of the

myofibroblast phenotype. However, the role of circular RNAs (circRNAs) in hepatic fibrosis,
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particularly in the context of lactate signaling, remains poorly understood. Through circRNA
sequencing ( circRNA-seq), we identified circSMAD2 as significantly upregulated in activated
HSCs, with predominant cytoplasmic localization. Silencing cireSMAD2 suppressed HSC
activation and proliferation and alleviated liver fibrogenesis in vivo. Mechanistically, circSMAD2
regulates hepatic fibrosis via the p53 pathway by sponging microRNA-145 ( miR-145) and
modulating ZEB2 expression. Furthermore, histone H3 lysine 18 lactylation(H3K18la) promoted
the transcription of exportin-2, facilitating the cytoplasmic export of circSMADZ and enhancing
its regulatory impact on the miR-145/ZEB2 axis. Together, these findings reveal a novel lactate-
responsive epigenetic and post-transcriptional regulatory mechanism whereby circSMAD2

promotes HSC activation and contributes to liver fibrosis.

BEEHFE S REN 2o E RSz R/ BR R R#UE R 5L

DYt
"R A BE SRR AERE . B AL, 2100145 MTLHVERERIEDIILIT, MAT, 210033

WEFE EH R AR S5 B A 48z Sl s IR B 175 S i R B AR (TRD /) Bl A 8 3 F A
REACEH ZEEL A ORI 3 . 7. 70 2 SPF 4% C57BL/6 Mtk /N R P AL 18 2
VEIXTIREL (CON 24D, Fa/NR AR ERE T (HFD 4 8 FM#tfrdfi. @#ifs, 7 CON
A HED 20 A& REHLIEI 6 2/ BUBO R DB AR AR A AE K. [W, o HED 242 T /) BUBE
MLk HED %82l (HS 41) Ml HFD iz shdl (HE 41), &4l 16 2, %6 35 58 1 Rk i 5%,
HE #5tiizzh 19 8 Jil, sl N 12 m/min, #2223} 60 min/d. 5 d/w. 8 JilJ5, CON
1. HS 418 HE 24N BENL D N e il (LPS 4D Ml (PBS 4. Hrp CON-PBS
2040 CON-LPS 44 6 B, HSPBS 44, HS-LPS 41, HE-PBS 4 #1 HE-LPS 4441 8 H,
LPS 2 L) LPS AE Ay S e RIS IV e 24 /NBP UM . T TU a0 es il 4 28/ N BUAR . i, &8
JEigE (FBG), Hiffat (GTT) A& b (ITT)., THE5dG, B i & i fg rd i
K H ELISA 3 K I 1 3% i 988 YR FE H F o (Tumor necrosis factor alpha, TNF-o), HAE-1
(Interleukin-18, IL-18) FIFHA%-10 (Interleukin-10, 1L-10) 7K*; SRH Western Blot Jyikks
DUJHFRE . & 8% WL. B D5 20 28 h TL-18, IL-10, o5 5¥— %L A G 8 (Inducible nitric oxide
synthase, iINOS) HUEZERHEH-1 (Arginase-1, Arg-1) THEHFEIL, G, (1) HIEEE TS
JJE. 5 CON @A, HFD H/NRAE , S FBG /K-FHRER I (P<<0.01), Wit &
FE ) R H 25 0 2 R AIE (P<<0. 015 Il R R A+ TNEF-o Hil IL-18 7K F- 3 B 3 W (P<<
0.0, PLRHEF IL-10 KFERBETRE (P<<0.01); HFIE. &8 NUFAG 41209 1L-18 A1 iNOS
FIAPRFEHIN (P<<0.05), JFARZHEY TL-10 Al Arg-1 K3 FRE (P<<0.01), JRTIZHEA

102



HE @ I, 2025 £E W+ _HBR=H

Arg-1 KFBZE TR (P<<0.0D), (2) FREFREE TH 8 M5, HS-PBS 4/ K E) B 5
F CON-PBS 4] (P<<0.01); ##fH. FBG, TG, TC. LDL-C fit HDL-C #J 5 CON-PBS 411t
BFEEZR (P>0.05); I TNF-a, IL-18 1 1L-10, AFWE. B8 WLAE 440 1L-18, 1L-10,
iINOS Fl Arg-1 #J5 CON-PBS 4 L & 2 5% (P>>0.05), LPS +#ij5. CON-LPS 44 fll HS-LPS
IR B FHE T XA PBS 4 (P<<0.05); HS-LPS 41 FBG. TG, TC., LDL-C,
TNF-o F1 IL-18, HFHEFIAEHTZH L b TL-18 F1 iNOS, H#& AL iNOS # i 2 & T HS-PBS 21 il
CON-LPS 4 (P<C0.05); HS-LPS A, & #NUARNT A2 1L-10, & # WG D5 212

Arg-1 ¥ 5 ZE T HS-PBS 441 CON-LPS 4 (P<<0.05), (3) R R izsh T, HE-
LPS 41f1i#% FBG, TC, LDL-C, TNF-a, IL-1p Al IL-10, AFHE. B8 JUFIRE 5 41 21 118,
INOS il IL-10 /K V¥ 5 HE-PBS AH L TC i % 22 5% (P=>>0.05); 1% FBG, TG, TC, TNF-
av TL-1B, JHFRE. B WUFIRE I ZH 2 b TL-18 #1INOS ¥ B % T HS-LPS 41 (P<<0.05); IfiiE
FUHFRE IL-10, B8HUFIARNG 1L-10, Arg-1 B E ST HSLPS 4 (P<<0.05), Z5it: 8 A%
B3 T A RGE TR /NSRS MERR G R, HE R0 PT R 5175 5 56 K f e 40 i L
YR SR 52 T DB A P B B T B 3 B AR RE B A K

Kt EEmR P R EEEH R GPCR ZEHZ MK EE AR

M
EFORE AR B oA B AR I AR, b AT, 100191

ENEA A TGS, KRB R SO0 BN, A R SRR 2 LA I X6 By 3852 1
AIRZ R . TEARIITHD . A B o B3R A 2 R A S 26 A FH AR5 1A /K7 OE AR LR R
I o s B AR T o 5 004 . JF S5 S AR E RO AR s MECR FIER R A
NEFTHEFIESE LT SR B 85 e R o AR L A ST RE A0 IR 453
ENERZI W E B8R, O R, INMIIRE SF 4R . AR, FEEEMZE AL
AR S R TR R R e sk, IR AR o RS2 AR G AE L. N, WE R BT OR RETE 2 AP iR
PR TCE R A IR AL s B AT AR R R LA A s R R DHEA Re il T ph 28
JURG B FUREE . BT PR A I AT G &R @ BRI, R G B IRz ik (GPCR)
AR EEAEN . SR, FEEEEM R MR S R — DO R g BLIE S E, A8 RS
PEIRE . BB T 242K E BRI R 1 GPCR A2 R SO s A B D Ge, FRATA I 1705
ﬁﬁ%@mﬁ%Amﬁmlﬁ%ﬂ%w%%t,%%ﬁﬁ%%(&mmmmwmmmu-ﬁﬁ%
T A2 AR GPR126 3K 3h = B MEFLIR R E R (PNAS 2022) 5 7 £ % DHEA N i ADGRG2
AR BT R IEH . HONMI 9K PR Nb23-bi R RO 2% 52 IR K& B (Nature Chem Biol
2022, 2025; Nature 2022) , X857 B hy B2 [ Bt B3R 00 A 22 DX 2R/ AL 1) A g 3y 7 AR s 1
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High-throughput screening identifies hypocrellin a as an anti-fibrotic agent for chronic

pancreatitis through inhibiting PKM2/H3K18la pathway in pancreatic stellate cells

Bangwei Huang', Pengyuan Wang', Lianghao Hu', Zhaoshen Li'
"Department of Gastroenterology, Changhai Hospital, Naval Medical University,
Shanghai 200433, China

Pancreatic fibrosis, a hallmark of chronic pancreatitis (CP), significantly impairs both
endocrine and exocrine functions of the pancreas. Currently, there is a critical unmet clinical
need, as no effective therapeutic strategies exist to delay or reverse pancreatic fibrosis. In this
study, we conducted high-throughput drug screening using pancreatic stellate cells (PSCs) and
identified hypocrellin A(HA)as a novelantifibrotic agent. We subsequently validated its efficacy in
inhibiting PSC activation and alleviating pancreatic fibrosis through both in vitro and in vivo
experiments. Furthermore, we elucidated that HA directly targets pyruvate kinase M2(PKM2)in
PSCs, specifically binding to lysine 311 and phenylalanine 26 residues. Mechanistically, we
demonstrated that in activated PSCs, PKM2 dimerization is enhanced, facilitating its nuclear
translocation and promoting histone H3 lysine 18 lactylation ( H3K18la) . HA effectively
suppressed PKM2 nuclear distribution and subsequent H3Kl18la, thereby inhibiting PSC
activation. Collectively, our findings reveal the antifibrotic potential of HA through the PKM2/

H3K18la pathway, offering a promising therapeutic avenue for pancreatic fibrosis.

G3BP1 4158 R R 2 B AR 1t 28 XU 5K 9 58 A 4T e iR IR 4B B B i 1

R S AT RO B
CERUERA S BB . 25 RIRRISE L, AL 230601,
CERUERIAE . ZAEREEBE . AL, 230032
HPURICH S (RA) FiERTB X158 A DR 520 45 F LA Sy 2 B M 2 4
BB G SCAINIBE T (E R 2F 4 RE BRI (FLSs) MO S AR RS “WPIBE” 263,
AT G5 A NOIE TR BEIE TS0 . L RA-FLSs 052 00T 70 534 A0 S
U ARTHEAE . T SRBURICRE LU 4% B0 0 ) AR BOR UL . REAR LI A M RS
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1RPEVASARIE R 53, K, ABIESE B 7R B BUBURIE BN RA-FLSs S 1% A i VR FH KA
KWL, AR, SIEFMBEAZAE L, RA B35 W4 21 i Um0k 4% 0 & 11 G3BP1 #
K L, B FLSs |G 58 2 0 N EOBORLA% 0 85 1 G3BPL BSR4, 4o ¢ iy s v S
G3BP1 JEHUTER W BRAH G 3 & B, G3BP1 JLRVTER BN W EREAL AA KRBT RIGEL I
ARCHBREROCTT K, S0 1 B8 AE L - M DR BOROR . O BB A R ZH 2L FLSs h
N-cadherin, MMP-3 #l IL-18 {953k, 1t4h, G3BP1 FEP ILER S H H] EGCG nf g 2 sk /> I fif
FRENT5 T 1) RA-FLSs N HOBUR Y B0 4 A4 i 35 30 RA-FLSs i # fifz 28, Jf i3
1] N-cadherin Al MMP-3 () 8 1138 35 DL R RAE K7 19 43 Wb, i — 203l ad LC-MS/MS 452 AR %
293T 4l b3t G3BP1 Huik & i 8 H #7558 /A A3, G3BP1 K414 i s g Ak 4= FLIR 1L 18
Mi, g G3BP1 WT Fl G3BP1 K414R fv f 9 A8 I B 5 & B, 5 G3BP1 WT #H [, G3BP1
K414R 8 0 2 E T RA-FLSs (iR MR 28, DL L45 R E W], G3BP1 A5 W Uk E
WARHE T RA BUETHEREIS AR AL, BLALHI BB S G3BP1 MZLRRAL B K- A2 A AH G

v-THNEES B2 EH FLNA & 41842 HIPPO i# IR 2 12 MR IR & AT 44k
YN

WK EMSYENE R A
W R EE S — R ERB AL R, BV, 2004335 2B EHBA
LN —EBEHEAENEL, &S, 067000

HiY: MBS (chronic pancreatitis, CP) J&—Fh AR IR ZE 48 . 2F4E40 DL SR 4n i
B A R B R e R R, BEAREM (pancreatic stellate cell, PSC) 15443 Wh K12 4
LA EE TR i SRR IR N AN M DI REZ W GBI R . HM e TR0 k. KRIILIR, CPIByy A=
HAER MBI IFAAE N . BEA S M B hE R, (BEARREIE SR LT bt e . A aa D)5 22 54k
TRk, FEL G PNRET AEte . TR B “ArAR” B AR, i THEFERYRRIREREL . )™
AT EERERE . TR SRR E R AR, 2 2 P S BEXESE 251 e AL B W Y ELEUR
R, AT B TR 8 1 7 R IR W) B b A e dE bR T B /N FAL &, IR IR HALH]
XIF RIS CP B A A B2 E L, Jrik: DI PSC HUNEUEAL PSC X4, Xt 98 Fhifg
FERIRB AR YRV AL S Y T AT i 2k . WIAD IR REUE M) PSC #& MEpfe-&8, Il
PE— PRy R, RSSO E ULT e 25 . AR S b T e U I A R e R A
/NBRL CP RS, Jfilad HE K2 MASSON gL 0 A R AIRZH U MU 585 Western blot, qPCR
SR R AR ZH A LT AE AL AR OC R 11 S mRNA Rk, RAMC . fii 1] TGF-g1 #il# PSC #i41
CP 1 PSC Wi bR . I3l 43 Western blot, qPCR. Gl o A5 K I £F 4 AL AH G A8 45, TE A
transwell, RJRSLEG RN PSC 961k, @it RNA P 25956 M RN i HE i s e Pk (drug
affinity responsive target stability, DARTS) & E i #r. 4T 3 R (cell thermal
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shift assay, CETSA) %@ IFFRAE/ N TALE W IEE s, B2 gy sIRNA B IS F1 5 A6 I 27
YL SRR Rk, IR ]2 7 X e O 255 A0, JF Al 58 OB Aff s BAARSS 5
i3 RNA-seq fRUCRIEREE N el g . 2558 TR RO M) 2 vh i 8 H3 ml 400 ) Jk i 2T 4 £k
BN TS v- T4 NS (Spiculisporic Acid, SA), Zh¥yscsh k MiZ25 ¥k 8 CP /)N BB IR
MYITE A, BEPIRL i, tLoh. SA B THRINENR PSC H FN. COL3, a-SMA ) mRNA K
HEHFEEE, transwell RRPJELIRLE TR SA #iili] PSC 154k, RNA i /E#1T GO K& KEGG
W & YR M b FE R A2 AR B/ 1% (ECM-receptor interaction pathway) I & & £,
DARTS B& Biig 0 & 3 FLNA & SA i EEAEHME A, CETSA 51k T SA 5 FLNA 455 .
YL SIFLNA J5 SA BIHTEr b eSS . I SA 385 FLNA 855 R EEH . 57Xt
SERTMEE S0, WSS G R AR, K IES G SRR S e E S5 . e
Juxt IR EE S FLNA @i 88 19 hPSC 40 il 45 25 i J5 19 22 5 R I8 JE K, & B Hippo i B% o2&
FLNA GG ULT AR TRl i . 4518 AUT5ERP] SA Jlid FLNA 4% Hippo i #, &
FEPURMRET e/ . 21097 CP M e b &),

REZDEEIIHERE. WA THRH#ALEERERSRNFBETRG

INKPE BETEET i DRk BB
e KR B B, TAK, 320135 2db i ERe . ER DAEZR L gt B EE
Mo pT. dbat. 1007305 *dbat K —BERE . IGRZGFRMF5EFT. Jbat. 100191

W E P B Efl PRI (renal ischemia-reperfusion injury, RIRD) 24k75, >,
RSMER S RS W WA IF e, WSS (acute kidney injury, AKD #3255 A
Z—, HAEBENETR, B HBGK L RIRT A BB ANGT FERBA L., 2 =1
(Ganoderma triterpenoids, GT) JERZ M FEEMI/rZ—, HFREMH GT A RIMHIR, IEA
AT TR . PTREXT RIRT BAERRIFRHCR . AR B EIRSE GT e ek RIRT JF
PO (AU Jrik. EPRANSIIT SR TCMK-1 AU 12 /N IF4 5 4 /N
/R HE (hypoxia/reoxygenation, H/R) A, 25254 ERAREES /T 6. 25, 25, 100 pg/mlL
9 GT BAL IR 12 /N . FERN S, sl UIBR CS7BL/6] /NI AT B, ¢ P e 1 5l ok e
Jik 30 234, BEJS PR M GERETE 24 /e ke sr RIRT B4R, 7 FRHT, RIRIjAYFHMEBFA
BITHES: = KB RIS 25 mg/kg GT, RIRTIEFIZH AR FAREFNH T HHFmER ., 4558 7
A, 6,25, 25 F1 100 pg/ml GT #1431 LA 52 46 ) Jy =X R AIR H/R 35 11
TCMK-1 40 3% J3 i T K, HAEA RGN R BN g R BN U B A an i st ik scsh, %
28 =R 25 mg/kg GT filZh 25 8 & 0% T RIRLE S0 F A2, 835 FRAK/N BT WL AR
FWE., MLEITFR R, GT iaY7 B &M H T RIRD %S00 4E R H 7 11-6 fl TNF-o f3RX,
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IR TR T 1L-10 AR5, IkAh, GT AT W& ME T Bax Fl cl-caspase-3 A5k,
fEHET Bel2 p95ik, $#m GT IBYridE T RIRT/NRUE IR JE T, BFSEie R B GT YR 712 ik
T RIRT /BB ok & BR B 0 6 v DRI INOS By 2k, B4R 5 T PCNA 1Bk FH
ERK @i ft. #&r GT {2 T RIRI/NRGAIEIG G, RS HALEBGMBERER. it
ABFFEIER GT 38l 0 A RE SN . Al 40 M JR T A S A ik B U6 52 . % RIRT %5 (1 '
Pl ZARATER . #2878 GT HA Bk RIRUIGYF 259199 1

Akkermansia Muciniphila derived extracellular vesicles attenuated acne vulgaris via

MiR-21-5p-mediated inflammation and lipogenesis suppression

Yanyan Zhang', Siqi Yuan', Juan Wang'®
'School of Medicine, Shanghai University, Shanghai 200444, China;
?Institute of Translational Medicine, Shanghai University, Shanghai, 200444, China

BACKGROUND AND PURPOSE: Excessive sebum secretion and inflammatory are one of
the main factors causing acne vulgaris. The emerging studies highlighted the beneficial effects of
bacterial extracellular vesicles(BEVs)on multiple inflammatory skin diseases. However, its role
in acne vulgaris remains unexplored. Encouraged by the capability of cross-kingdom interaction of
BEVs. Herein, we explored the effects and potential mechanisms of EVs released by probiotic
Akkermansia muciniphila( AKK)in acne vulgaris.

APPROACH: Human sebocytes and keratinocytes were used as the model for acne
vulgaris. AKK-EVs were isolated by ultracentrifugation. MiRNA sequencinganalysis was
employed to identify miRNA contents and Kyoto Encyclopedia of Genes and Genomes (KEGG)
and Gene Ontology(GO)analysis were used to visualize the gene regulatory network. Nile red and
Oil red staining was used to test the effect of AKK-EVs on lipogenesis. In addition, gRT-PCR,
western-blotting, dual-luciferase reporter assay, immunofluorescence and loss/gain-of function
experiments were performed to identify the critical miRNAs in AKK-EVs-mediated sebostatic and
anti-inflammatory effects.

RESULTS.: AKK-EVs were enriched in multiple miRNAs related to acne, including lipid
metabolism and inflammatory pathways. Further mechanistic studies revealed that miR-21-5p in
AKK-EVs attenuated inflammatory responses in sebocytes and keratinocytes through by
suppressing NF-kB signaling via transfer to target cells. In addition, AKK-EVs also inhibited
lipogenesis via prolipogenic PI3K/AKT/SREBP1 pathway. In the Cutibacterium acnes-induced

mouse acne models, AKK-EVs rehabilitated acne lesions, attenuated skin inflammation and
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reduced lipid levels.
CONCLUSION: Our study demonstrates for the first time that AKK-EVs inhibit
lipogenesis and inflammation via target of TLR4 in human sebocytes and keratinocytes by EVs

miR-21-5p, which provides a new insight into the roles of bacterial derived EVs in acne vulgaris.

JiaweiDanggui buxue tang(JBT)alleviates bleomycin-induced pulmonary

fibrosis by regulating the HMGB1/TLR4 pathway

Qingxu Ha, Hongliang Dong, Jian Gao
Shanghai Children’s Medical Center, Shanghai Jiao Tong University School of
Medicine, Shanghai 200127, China

Objective: Idiopathic pulmonary fibrosis(IPF)is a fatal disease characterized by progressive
irreversible fibrosis of lung tissue. Its pathogenesis is not fully understood, and current clinical
treatment options are limited, with available therapies only able to slow disease progression. The
traditional Chinese medicine Danggui Buxue Tang is believed to “benefit Qi and generate new
blood,” and it is known to modulate immune responses and suppress inflammation. The present
study aimed to systematically investigate the preventive and therapeutic effects of Jiawei Danggui
Buxue Tang(JBT)on IPF and to elucidate its potential mechanisms. Methods: The mouse model
of pulmonary fibrosis was established by intratracheal instillation of bleomycin(BLLM). Mice were
divided into five groups(n=10 per group): Control, low-dose JBT (0.5 g/kg/day), high-dose
JBT(1.5 g/kg/day), positive control ( pirfenidone, PFD), and BLM model group. The study
aimed to investigate the effects of JBT on inflammatory cytokines, fibrosis markers,
angiogenesis, and autophagy-related indicators, with the goal of elucidating the multi-target
mechanisms by which JBT alleviates pulmonary fibrosis. Results: JBT treatment significantly
alleviated BLLM-induced pulmonary fibrosis in IPF mice. Histopathological analysis of lung tissues
(H&E and Masson staining) showed reduced inflammatory cell infiltration and collagen
deposition, with a decreased Ashcroft score. Expression of the fibrosis marker COL-I was
significantly downregulated in a dose-dependent manner, as confirmed by qPCR. IHC, qPCR,
and ELISA results demonstrated that JBT significantly reduced both protein and mRNA
expression levels of HMGB1 and Gal-3 in lung tissues. Additionally, serum levels of
inflammatory cytokines TNF-q, I1.-6, and I1.-13 were markedly decreased, indicating that JBT
suppresses key inflammatory pathways. JBT also inhibited the protein expression (measured by

ELISA) and mRNA transcription (assessed by qPCR) of pro-angiogenic factors VEGF, PDGF,
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and vWF, and reduced VEGF/Vimentin co-localization in lung tissues (observed via confocal
microscopy). Moreover, JBT decreased expression of the autophagy marker LC3B(determined by
Western blot), suggesting that it mitigates excessive fibroblast autophagy, thus exerting its
traditional “promoting circulation and removing obstruction” effect. Finally, serum proteomics
analysis in IPF patients revealed 115 differentially expressed proteins, among which 11
upregulated proteins(e. g. » FGG, FGB, VTN){ormed an interaction network that collectively
activated the HMGBI1/TLR4 pathway. JBT was shown to specifically inhibit this pathway,
confirming that its anti-fibrotic effect is mediated by modulation of the HMGBI1/TLR4 signaling
axis. Conclusion: Jiawei Danggui Buxue Decoction reverses the progression of pulmonary fibrosis
through multiple pathways. including synergistic inhibition of the HMGB1/TLR4 inflammatory

axis, suppression of pathological angiogenesis, and regulation of autophagy imbalance.

Pro-fibrotic mechanisms of CCLS5-CCRS axis in RA-ILD and the treatment of
tanshinone IIA based on a combined strategy of network pharmacology,

transcriptomics, and experimental verification

Xuan He', Hongliang Dong!, Jian Gao'
"Pediatric Translational Medicine Institute, Shanghai Children’s Medical Center,
School of Medicine, Shanghai Jiao Tong University, Shanghai 200120, China;
Shanghai, 200000, People’s Republic of China

Aim: Rheumatoid arthritis (RA) is a prevalent systemic inflammatory disorder often
complicated by interstitial lung disease (ILLD), which significantly increases morbidity and
mortality. This study aimed to elucidate the potential immune mechanisms linking RA to ILD and
to explore the therapeutic potential of natural products.

Method: We employed a combination of WGCNA, DEG and protein-protein interaction
network analysis to identify the core hub genes, and Coremine Medical database to predict
traditional Chinese medicines and the active ingredients. Functional analysis was conducted using
Kyoto Encyclopedia of Genes and Genomes (KEGG), Gene Ontology (GO), and gene set
variation analysis ( GSVA) . Additionally, molecular docking was employed to evaluate
interactions between active ingredients and potential immunotherapy targets. We established mice
model using bovine Collagen Type II(bCID) for inducing the onset of RA-ILD in DBA/1 mice to
investigate the treatment of Tanshinone IIA.

Result; Through comprehensive bioinformatics analysis, we identified immune-related
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secretory proteins derived from RA and key genes associated with IL.D. Protein-protein interaction
networks and functional enrichment analyses implicated these genes in cytokine-cytokine receptor
interactions and chemokine signaling pathways crucial for immune cell recruitment and
inflammation. Furthermore, to identify the prospective medicinal plant and natural products,
Tanshinone ITA(TANIIA) emerged as a promising candidate against these core pathogenic targets
based on network analysis and molecular docking. In vivo studies demonstrated that TANIIA
significantly alleviated arthritis symptoms and inflammatory responses in a Collagen-induced
arthritis (CIA) mouse model and attenuated the severity of pulmonary fibrosis. Notably, the
CCL5-CCR5 axis upregulated both in RA-ILD patients and CIA mouse models. Our research has
revealed that CCL5 drives the polarization of macrophages towards the M2 phenotype and
bolsters their migratory capabilities. Concurrently, we discovered that TANIIA can effectively
counteract the macrophage polarization induced by CCL5-CCR5 interaction.

Conclusion: These findings provide new insights into the pathogenesis of RA-ILD and

suggest that TANIIA may be a promising therapeutic agent for RA-ILLD treatment.

N B EEHKRA

ET “BmEHN” HSRH OAl7T AP R LR EmR R ATIERFR

ST ISCMET R XD T kR EL kR
GRERIKR G R F I, RRUERI K2Rl 2220 . LRI
HEE LK E., A, 230032

By EARMUE LR B, HABRBAER, SFHmLs. iR IbmER. ) ZH
FARITHRAEF 2G5 . B A 45 A A 7 B 2 RV AR . P AS TR) B2 B Ol 2 7 391 7%
ST R K BRI IR 5 T R B R K . T A R . AT b iy 2 06 P
Y REFFERIR (oleanolic acid, OA). {HAE OA [IRMEEAR, KiFtE2, AEWFHEMR. BRE T
YR IR N . IR T OA b2 25 #EA T B A i — RN B A LR TEPET A
Hor OAL7 HABAFMPTR 2730E PR A 2k . “HE T4y R HETRZ KRG Y T4k 24
PIVE IR R AR PR BT B . FRATTR M0 S S SR R B OALT B HEAE M A, X a4y
YEHIRE S OALT 25 A48 R TIRAE, JFAFSE OALT B RFGPEHFMEH . ik 3T OA gk
P RATRIEE . MR RSB T2, & BUBT BT R 259 OAL7; & L OA17-Probe /N3
FHRE PRI P, R T E B T B R (Activity-based Protein Profiling.
ABPP) #F OAL7 FER4h A HE A, JHX e 20 A0 B T 5 20— 20 BAIE 5 25 i 45 5 s 5
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Mo ARSI PESCTT R, 01E OALT R 25 SR e SE A fE b O /E T, I8 OAL7
X SRR RIAIFVE -] . S52R: & i OA 1749 OAL7 25 OARTAY) . OALT Sy (Al
R, 775%H 9020, (RIMEIRBUAR TGRS AT LR E 0 RAW264. 7 20 1L-18, 11-18 4
FAEH T Ko A L OALT S BRI G W /N o3 T 2 %H, OA17-Probe 58K 1L &)
OA17 A TRIRERIPTRIGE . RS E P BARRT OAL7 FEHRE A H . £ SDS-PAGE i Jk 3
PrE A RO 2 S A RS AT A R R . REFH ISR 905 MR, AW RN A e F)
87 N . ST BR AR S T RS . I/ IR SRR B 33 R SR R A,
HE— 2D HERR oA B 2R )5 & B OALT 19 B4/ A8 R2 B s ME A B A JE 21 o W7 B
(succinate-CoA ligase subunit alpha, SUCLGLD), IHHBHERI S TXHEGSE R B R, OAL7 # C17
(50T LS H R U A A . Pull down FHISLEEE R KM OA17-Probe 1] L5 SUCLGI 4%
LG . MRS RR, OALT XF SUCLGT Z5&Fa e MW B T 25 O B2 . Rl &
BUSLHE ST R ZH 4 SUCLGL g#ik. OALT il st i 5 SUCLGL & #4048 S g i 5 1
Mo 458 BEE OA B C17 Bt BT 2, GM—F5 OAfTAEY OAL7 25, OA17
BEMEHR A R 45 & SUCLGL, OA fiTA:4) OAL7 HA R AIRAMAR N BT A 36 v 3 i 40 1) 4 4%
SUCLGT ka7 Bt 1w R .

SHERFBESHE PCP2 WEHRIEAREB T ELIFERE A
#0598 += Follistatin & B R ZE iz 8 {5

iR HE KR
Ve RS BEAEBE 2 R R TE. 2410025 PR ot A b DR ) 2405 R ) R R S FEEAN TR
TEHE, Joi. 241002; P LRUE PSR Y EERIPT AR L, I8, 2410025
ER P EAE )R T SRR, e, 2410025 CEMITTE 25 S OBt
R A L, TEll, 241002; CLBOhBEZ S SRR, JEl], 241002
Z ALk (Polygonatum cyrtonema Hua) Je—FEGEh2idf, HA AR, 45 FR5F )
2. P22 RF oY 0], TKE 2B (Polygonatum cyrtonema Hua polysaccharides, PCP) 2 H. &
TGPE 22—, BARIET . buk, B AR S A E e . AR N AL RS AR 25
ST — R AR E 28 PCP2, JF RGIRF A RBETRIR N (DSS) 5 /NS I 4%
PRI VER B o3 FALM . it DEAE-52 4L AT 24 G BB 3 ik sr B alifb /5. 8] PCP2, 25
AR BoR oAy 18y 2087 Da, T —2) D-Frul- (1>, -2, 6) -3-D-Fruf- (1>, gD
Fruf- (1>H1—>6) -oD-Glep- (I—BE1F8ELL 3: 2: 1. 1 BB, T DSS #5510 C57BL/6]
INERZE I RARTY, W5 & 3R PCP2 A3 0] (5 25 28 R 2 I 4 S A S B3 407, (RIS il S Ak g b
HW MDA J427}F SOD i, ELISA 43#r 7Rk, PCP2 AR F 24 T TNF-o, 11-6, FiHHiAR
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K- 1L-10, #F — A0l i 16S rRNA Ul J7 & $, PCP2 H %8 Jijy 18 04 BF 45 04, 35 0 A 5 A
Muribaculaceae GUFFRTT) FEE, $MHIZONTE Escherichia-Shigella ISTEET]) H9FH, # {2
SAUESE PCP2 B F 4R THE I N W b SRR R (SCFAs) 7KF. Olink & 42245 A0 T3 h
AR N, PCP2 it R R4 & 01 LMBRial 2 (Follistatin) 3235, #P#i] BMP4/Smadl/ID1 {5
SAE . DI ELTSS I AT AE AU A S AP A A . 25 1, ASBIFSE I I s 20 PCP2 AN i
VAT R IE PR RS TR iF SCFAs AR ke oo 38 i 1 453 493 38 v ARG Follistatin () 32 3540 ] BMP4/
Smad1/ID1 {5 Sl RSP 4EMb . X R PCP2 1 A ThAREME & Shaldi R 20T & 3t T H SR .

BRE A2A ZREIRRE L2 IR AN ZS i it

ZEOE MEW FRIEZE S BRI ST
ARl A4 S LI, RNERFRF, 1IN, 325035

H: B A2A 20k (A2AR) TEBEIREAE . iR S0 . 04 200 55 2 Fh A B HL o F
RAEFEZAER . AT & L Z Ak 5 L] S EBARFEFT A (Wang et al. Nat Commun,
2023) AR BEMAEHIGIEE (Sun et al. Br. J. Pharmacol. , 2024), {FURRGHRIEM T AZAR 54
ThiEs 73T HLE 1 R Z LD . AWF ST G IR 2 AR 2 VBRSSO PR AL . b AR
MEAL A PT A AR BB . ZE A B P A AR e M 55 T T A SR . 455 (D d@ad
AN E Y Ry vk R I A2AR EAFTEAR R BEAL B M s (2) Jlad s AR S W 1
A2AR RURERRBAL B S (3) Wit A . RNA T, bl s 7 A2AR (1)
PEAR LSRRG A 2B B (4) S0 A2 AR BRI A0S Vi 198 32 52 1A B ) 5 il AR B8 At iR 42 5
(5) TEMHERN b, Bt sa gt TR T2 S A AZAR Z 8] B9 AR B AR T, 1 e ) /50 &
LM AZAR BOE s (6) HE—2D, FRATTTE KT g 455 8 70 RV o 455 s A5 A5 2 A
TIRRBRIFROCR . 4518 A2AR FETERRM IR AL B . TR AY T ALK AT 520 A2AR B G .
R I R LT SRR . 0 O R S T S B PO R 2 R R e B O (A SRR
TFREAR R H-A2AR {55 5 G /E S Ap B g%, 55 3R AT S T B2 i AR AR AL B M A (Lin et
al. Biomed Pharmacother ,» 2023) ol g #h R S i (Guo et al. Communications Biology ,
2025) I ZEPR TR YT S LR 1 SR

$8[0 NRF2 )R AN FRADFIERETHNERIETER G “Xm” FEER

PAJ AN
VU225l RS MR BEBE . A2 BT E O B TR L 522, 710004

i 5’%
Ve SRR N7, NRE2 £ ZFAET- R o HAT (R PR . NREF2 3 BE T 2 1
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S SR, i, NRE2 ) A 90N o 2 B 2 Ay v i) . SRS AT AT 5E R 1
rr 2 P RE 35 PE AL 53 Brusatol A& NRF2, i i Brusatol 45 AL PR AT i 25 55 T ibyd 4 i 9
XPERAET- R BBURREE . [ B Brusatol FERFE 121753 5 Al i — 20 R Ak 2R . FE5IE NRF2
Xof N[5 T J  PR A syJR0T R spe 4 ot ) SRR 45 T A RS B vh 4 T BT (Liu P,
et al. Redox Biology, 2021), H—75, NRF2 {558 8% 1 2 8L KSR /N T 105 5] Sulforaphane
A IE S EOE Z A TR PR (GPX4, SLC7ALL 45 KIEHRYYER . TEERIET-AH ) 4H 3
PifThRe B i e (B an. BRI AF) BYIR Y7 b B EZ W A E (Liu P %, et al. Redox
Biology, 2023). {HJ&. JGZ:TAE#ER T NRF2 7EMgFE T- BRI rp iy XM, 7R XU AE
oA, NRE2 3096 Al LUAR 9 g 20 Jf A% 6 T 3 . DRAEZE DA b 28 B840 L0 AT 3% 1k i o3
Gaudichaudione H Sy AEfilt, @i H W T 19 48 2 MB0E ALEN B2 % 7 NRF2 i HKF (Lin P
%, et al. Free Radical Biology and Medicine, 2024), [RIBHZIEEFE AT T NRF2 #35E K
SLCTALL %%, TEMAIMEILMR A0 4 FF . SLCTALL b 1 2 I 0 R ) 45 UM 45 & e HE
th, FEEMVH KRG Z 2 T8, NADPH #6355, DK Zwis#r PRI R, X R A T3
ANFEI UM B R B 2 B8 i i g, AT 5| & AU FE T (Liu P %, et al. Advanced Science,
2025, HCHE) . WA RIS TAER I T NRE2 76 A [ b5 40 f 40 T A A v iy < XU ™
S ARIRTEHE 53 o LAl NRE2 /N3 DR v A B85 1 B 22 BEA

Al-DruglP: An Al-empowered drug innovation platform for target prediction and
ADMET prediction of small molecules
Ailin Liu
Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union
Medical College, Beijing 10050, China

Target identification of bioactive small molecules and their ADMET ( Absorption,
Distribution, Metabolism, Excretion, and Toxicity) studies are crucial steps in preclinical drug
development. In recent years, several online tools for small molecule target prediction and
ADMET prediction have been developed and reported. However, these tools are predominantly
developed abroad and still exhibit limitations in aspects such as the diversity of small molecule
input methods, the interpretability of output results, and the reliability of predictions.
Therefore, our team has developed two online tools, 3DSTarPred and ADMETPred, for small
molecule target prediction and ADMET prediction, respectively. By integrating these, we have
formed a unified, Al-empowered web service platform for innovative drug research( Al-DrugIP)

. Among them, 3DSTarPred is a target prediction tool developed based on the three-dimensional
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(3D)shape similarity of small molecules. Its foundational database includes over one million active
compounds and more than 8, 000 targets or potential target proteins from the ChEMBL29
database and PDBbind2020 database in total. The algorithmic modules employed by 3DSTarPred
include AlphaConf for generating multiple molecular conformations and AlphaShape for 3D shape
comparison and similarity calculation. 3DSTarPred has some extent to solve the shortcomings of
existing online target prediction tools, offering reliable, accurate, comprehensive, and high-
throughput small molecule target prediction services. It has a user-friendly interface and
demonstrates distinct advantages in prediction algorithms, computational power, and web
interface design. 3DSTarPred can be applied in research areas such as target identification, drug
design, drug repurposing, off-target effect prediction, and scaffold hopping. ADMETPred, on
the other hand, is an online tool developed using artificial intelligence algorithms for predicting
the ADMET properties of small molecules. Its prediction models are built based on the selected
119, 703 compounds, utilizing algorithms including Graph Attention Neural Network (GAT),
Light Gradient Boosting Machine(LightGBM), Random Forest, and Gradient Boosting Machine
(GBMD. It can predict 27 pharmacokinetic properties and toxicity endpoints. Compared to current
prediction tools, ADMETPred demonstrates superior prediction accuracy, enhanced batch
processing efficiency, and customizable workflows.In summary, the AI-DruglP platform
integrates the two major online prediction modules, 3DSTarPred and ADMETPred, aiming to
provide scientists with efficient and practical intelligent tools for early-stage drug discovery

research. The platform is freely available at https: //ai-drugip. pumc. wecomput. com.

#8[5) BCL-2 KIRHIEFE IR FIFER I FI A R

WG
MR RARUE P OE POR FE R G SR A, T, 266237

Yz wihi (Venetoclax) S H i ME— At A0 ) BCL-2 Y897 M MR i 259, R85 & & T
M 20 f¢. €TI0, MHK W2 & SBORMERT 255848, e VT2 & “HpLH” 1 2y
Y. FATGETTRAR NS BEZ A BN G AR, W R R R s B R B 645 1) 17 BCL-2 F1 BCL-
XL ERIRGTF o X BEFRBR LI R TAE G/ N T 250 Ve FIALH 5 PSS A BEAE I, #8718 T 30
AL PRI 25 28 A8 (9 43 FALM . bah, 38 &30 BCL-2/D111 A1 BCL-XL/A104 33X ASRSE (1) &
FREREL . SRTVE R IR BRI BE R I 7, 3 ORI FH B e sg B ) S el v, A4S T
454 BCL-XL st B s B PR AT BRI, SR T 3 oo 40 o 4 2 10 10+ B R FH S Bxt
BCL-2 1 BCL-XL (£, ¥ m BCL-2 g MHt i T8 AL T — 2544t 7ok
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B FADE S AR PG TZARMBNEE . I mRNA JE7REOAR T Be15 24 7 BCL-2 K% 5
—HE BN MCLL B 2 F 3Rk 70 IZFR IR RIARR Y “2R 00 78 PRI AL .l ad 8 &
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Investigation and application of the novel gene editing system

Meng Zhou', Yining Luo', Ruofei Liu', Chengkun Wang' *
"Nanjing Medical University, Nanjing, Jiangsu, China, 211100

The CRISPR/Cas9 genome editing tool represents a transformative advancement in both
fundamental research and the gene/cell therapy landscape. In 2023, the UK Medicines and
Healthcare Products Regulatory Agency and the US Food and Drug Administration approved
Casgevy, the world’s first CRISPR/Cas9 cell therapy product for treating hereditary sickle cell
disease. This milestone marks the beginning of a new era in gene therapy.

While gene therapy presents exciting new opportunities for treating hereditarydiseases
compared to traditional interventions, current methodologies face limitations that restrict their
broader application. Exiting strategies predominantly focus on knocking out pathogenic mutation
genes rather than executing precise repairs. Additionally, existing systems require the
introduction of DNA double-strand breaks at specific genomic loci using spCas9 nucleases or
nickases, which can lead to various adverse effects in cells, including chromosome loss, or
translocations. Thus, the development of safe, precise, and efficient gene editing systems
remains a pivotal factor in advancing clinical gene therapy applications.

Here we couple microbial single-strand annealing proteins(SSAPs)with catalytically inactive
dCas9 for gene editing. This cleavage-free gene editor, dCas9-SSAP, promotes the knock-in of
long sequences in mammalian cells. The dCas9-SSAP editor has low on-target errors and minimal
off-target effects, showing higher accuracy than canonical Cas9 methods. It is effective for
inserting kilobase-scale sequences, with an efficiency of up to approximately 20% and robust
performance across donor designs and cell types, including human stem cells. We show that

dCas9-SSAP is less sensitive to inhibition of DNA repair enzymes than Cas9 references. We
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further performed truncation and aptamer engineering to minimize its size to fit into a single
adeno-associated-virus vector for future application. Together, this tool opens opportunities

towards safer long-sequence genome engineering.
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Nordihydroguaiaretic acid ameliorates liver alveolar echinococcosis
by inhibiting Notchl/Akt signaling pathway in mice
Haijun Gao*?, Zhuo-ma BIANBA®', Xiaojin Mo?, Wei Hu?, Fangye Zhou!,
Yanping Luo®, Xingming Ma®, Ting Zhang®"*
'Chengdu Fifth People’s Hospital (Affiliated Fifth People’s Hospital of Chengdu
University of Traditional Chinese Medicine/ The Second Clinical Medical College) ,

Chengdu 611130 China; *National Institute of Parasitic Diseases, Chinese Center
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for Disease Control and Prevention(Chinese Center for Tropical Diseases Research) ;
NHC Key Laboratory of Parasite and Vector Biology; WHO Collaborating Center for
Tropical Diseases; National Center for International Research on Tropical Diseases.,
Shanghai 200025, China; *School of Basic Medical Sciences, l.anzhou University,
Lanzhou 730000, Gansu Province, China; *National Health Commission Key
Laboratory of Echinococcosis Prevention and Control, Xizang Center for Disease

Control and Prevention, Lhasa 850000, TibetAutonomous Region, China

Purpose: Alveolar echinococcosis (AE), one of the most serious and life-threatening
parasitic zoonosis, is caused by Echinococcus multilocularis metacestodes. AE causes severe
harm to human, because of its tumor-like invasive growth. Albendazole (ABZ), the primary
clinic chemotherapeutic drug for AE currently, limits rapid extension of E.multilocularis
metacestodes, but it rarely meets clinic cure goals for AE patients, and causes severe side effects
in long-term use, thus development of new safety and effective anti-Echinococcus drugs is
mandated. Nordihydroguaiaretic acid(NDGA) is a plant ligana extracted from the creosote bush
Larrea tridentata that is a traditional herbal medicine and was widely used to treat traumatic pain
in North America and Mexico for many years. Recent studies demonstrated that NDGA has
anticancer, antifibrosis, anti-infective and anti-angiogenesis properties, but information of
NDGA for treatment of parasitosis was unknown. In addition, physiologically, Notch signaling
controls cell physiological homeostasis in human and mammalian, whilst disruption of it
aggravates liver fibrosis, cancer and parasitosis progression, but the role of Notch signaling in
E. multilocularis development is poorly understood. To investigate the efficacy and mechanism of
DNGA in the treatment of liver AE through Notchl/Akt signaling pathway, and evaluate the
safety of NDGA.

Methods: Firstly, E.multilocularis were in vitro treated with NDGA to evaluate the
parasiticidal effect of NDGAusing chemiluminescence method and electron microscopy. At the
same time, GSI-IX as an inhibitor and JAGI as an agonist in Notch signaling were in vitro used
to treat E.multilocularis to investigate the anti-Echinococcus mechanism of NDGA by using
immunofluorescence and real-time quantitative PCR. Further, AE mice model established by in
situ surgical intrahepatic implantation, were treated with NDGA for 3 months, to investigate
efficacy and mechanism of NDGAusing immunofluorescence and western blot assay, real-time
quantitative PCR. Finally, the sub-acute hepatorenal toxicity of NDGA were analyzed using

chemiluminescence method and HE staining.
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Results;: NDGA revealed a parasiticidal effect on E. multilocularis metacestodes in vitro, as
evidenced by a reduction of the survival rate in E. multilocularis protoscolece ( PSC) with
substantial ultrastructural destructions, and a decrease of the viability of E.multilocularis
microcyst and germinal layer cell, after treatment with NDGA at 50 pmol/IL. Moreover, JAGI
stimulated E. multilocularis developing into the microcyst PSC in vitro, but it was blocked by
NDGA or/and GSI-IX. In addition, in mice, after treatment with NDGA at 100 mg/kg for 3
months, the reduction of E.multilocularis cysts weight and PSC counts occurred in the
Echinococcus-infected mice; at the same time, excessive activation of Notchl/Akt signaling in
the liver of the infected mice was inhibited by NDGA, as evidenced by decrease of Notchl/Akt
signaling molecules expression, including Notchl, Jaggedl, Hesl and Akt protein and mRNA
level after treatment of NDGA. Furthermore, the toxicity tests demonstrated a lower cytotoxicity
of NDGA than ABZ-SO to HL-7702 and HK-2 cell lines in vitro, and a lower hepatoxicity and
nephrotoxicity of NDGA than ABZin the healthy mice.

Conclusion; NDGA has anti-echinococcal effect with a lower toxicity than ABZ, implying
NDGA as a promising compound for treatment of AE.In addition, activating Notchl/Akt
signaling promotes E. multilocularis metacestodes development, but it was suppressed by NDGA

and GSI-IX, indicating Notchl/Akt signaling as a crucial drug-target on treatment of AE.

The role of the integrated stress response in Drug-Induced acute Kidney injury:

involvement of the ATF4-STAT1-GBP2 signaling and its therapeutic potential

Hongli Zhang*®, Xiaoyan Sun'*°, Yuting Li', Zhentian Nie!, Zhengyang Chen',
Yawei Kong', Xiaohan Liu', Dingkun Gui’, Wei Chen'"*

'"Multiscale Research Institute of Complex Systems, Fudan University, Shanghai
200433, China; ?Shanghai Sixth People’s Hospital Affiliated to Shanghai Jiao
Tong University School of Medicine, Shanghai 200233, China; *Department of
Dermatology, The First Affiliated Hospital of Ningbo University, Ningbo, Zhejiang,

315010, China; *These authors contributed equally; °Lead Contact

Acute kidney injury ( AKI) caused by drug-induced nephrotoxicity is a serious clinical
condition associated with high morbidity and mortality. Despite advancements in understanding
its pathophysiology, therapeutic strategies remain largely supportive, underscoring the urgent
need to elucidate the molecular mechanisms driving AKI progression and develop targeted

therapeutics. The integrated stress response ( ISR) is an evolutionarily conserved cellular

119



B E| @ 2025 £EM+ _HR=H

mechanism that enables adaptation to various environmental and intracellular stressors,
including toxicant, hypoxia, nutrient deprivation, and oxidative damage. As the master
regulator of the ISR, ATF4 has been implicated in various diseases, including metabolic
disorders, glaucoma, and liver fibrosis. Moreover, emerging evidence suggests that ATF4
contributes to inflammatory responses and programmed cell death, raising the possibility of its
involvement in pyroptosis. However, the involvement of ATF4 in the pathogenesis of drug
induced-AKI and its connection to pyroptosis remains largely unexplored. In this study, we
found a significant upregulation of ATF4 transcripts and protein levels in human kidney single-
cell and biopsy samples, as well as in mouse models of drug-induced AKI, particularly in
TECs. We further demonstrated that both TEC-specific silencing and pharmacological inhibition
of ATF4 effectively mitigated cisplatin-and acetaminophen ( APAP)-induced TEC pyroptosis
and mitochondrial apoptosis. Mechanistically, we identified that ATF4 activation directly
upregulates STAT1, which subsequently promotes GBP2 expression-a critical regulator of
inflammasome activation and pyroptosis. Moreover, we showed that inhibition of ATF4 using
our established ISR proteostasis modulators, ERMT1, and novel engineered nanobiologics
significantly alleviated TEC damage and ameliorated drug-induced AKI. Collectively, these
findings highlight the ATF4-STAT1-GBP2 axis as a novel mechanism underlying pyroptosis in
AKI, providing valuable insights into potential therapeutic targets for managing drug-induced

nephrotoxicity.

Inhibitory efficacy and structural insights of bofutrelvir against SARS-CoV-2 MP®
mutants and MERS-CoV MP™

Xuelan Zhou', Weiwei Wang®, Qisheng Wang®* , Jian Li'*
'College of Pharmaceutical Sciences, Gannan Medical University, Ganzhou
341000, China; *Shanghai Advanced Research Institute, Chinese Academy of
Sciences, Shanghai 201204, China

The COVID-19 pandemic has caused significant global health and economic disruption. The
main protease(MP®)of the novel coronavirus(SARS-CoV-2)serves as a critical target in antiviral
drug development, and its mutations may result in drug resistance and diminished
efficacy. Mutations such as E166N, E166R, and His163A in the SARS-CoV-2 M have been
implicated in reducing the efficacy of certain antiviral treatments. Bofutrelvir, a promising

inhibitor, has shown effectiveness against SARS-CoV-2 M. This study focuses on evaluating
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the inhibitory activity of the broad-spectrum inhibitor Bofutrelvir against SARS-CoV-2 MP™®
mutants ( E166N, E166R, H163A) and MERS-CoV M, while elucidating the underlying
mechanism through structural analysis. By constructing and purifying mutant proteins using site-
directed mutagenesis technology, combined with enzyme activity inhibition experiments based on
fluorescence resonance energy transfer (FRET) and high-resolution X-ray crystallography, we
systematically investigated the inhibitory activity of Bofutrelvir and its binding mechanism to the
target protease.

The experimental results demonstrated a notable reduction in the inhibitory potency of
Bofutrelvir against the mutant M enzymes in comparison to the wild-type SARS-CoV-2 MP®
(IG5 value of 0.021 M) . Specifically, Bofutrelvir exhibited a dramatic loss of inhibitory
capability against the E166N and HI163A mutants, with IC;, values exceeding 100 pM,
indicating a near-complete abrogation of its inhibitory efficacy. In addition, the E166R mutant
retained some susceptibility to Bofutrelvir; however, the inhibitory potency was diminished, as
evidenced by an increased 1C;, value of 1.889 M, it is 36 times higher than that of the wild
type. For MERS-CoV Mpro, the inhibitory activity of Bofutrelvir further decreases, as
evidenced by an increased 1C;, value of 12. 11 M, more than 200 times lower than that of the
SARS-CoV-2 wild type. Site binding analysis shows that the mutation sites E166 and H163 are
both located at S1, with E166N and E166R mutations exhibiting more consistent orientations
that occupy the S1°, S1, S2, and S4 pockets. In contrast, H163A shows substantial shifts in
the S1’, S1, and S2 pockets. Further comparison of these three mutant complex structures with
the previously reported wild-type SARS-CoV-2 MP°-Bofutrelvir complex revealed that the
orientation of Bofutrelvir in the H163A mutant structure is distinctly different from that in the
wild-type and the other two mutants, particularly at the P1’ site(aldehyde group), P1 site((S)-
v-lactam ring), and P2 site (cyclohexyl moiety) . Additionally, the orientation of the E166R
mutant is closer to that of the wild-type in the P1’-P3 region compared to the EI166N
mutant. Crystal structure analysis indicates that the E166N and H163A mutations disrupt key
hydrogen bonds at the S1 sub-site(e. g. , the interaction between E166 and the NH group of the
indole ring), leading to decreased binding stability; the E166R mutation introduces a larger side
chain, altering the spatial configuration of the binding pocket through steric hindrance, thus
interfering with inhibitor binding. In MERS-CoV Mpro, the loss of hydrogen bonds at the S4
sub-site(such as the interaction between E169 and the indole group) significantly weakens the
binding ability of Bofutrelvir. Additionally, the H163A mutation causes conformational changes

in the S1’, S1, and S2 sub-sites, reducing hydrophobic interactions and hydrogen bonds,
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further diminishing the inhibitory efficacy. The E166N and H163A mutations result in a 84-fold
and 30-fold decrease in catalytic efficiency, respectively, suggesting a dual mechanism of action
(reduced inhibitory efficacy and reduced enzyme activity). Compared to the wild type, the crystal
resolution of the mutant complex is 1. 91-2. 04 A, clearly showing changes in the binding pocket
and geometric rearrangements at the active site, particularly at the S1 and S4 subsites. For
example, the E166R mutant retains partial binding affinity due to residual hydrophobic
interactions with M49 and Y54, while the H163A mutant loses key hydrogen bonds with His164
and Phel40.

This study elucidates the critical role of residues E166 and H163 in maintaining inhibitor
binding and highlights the impact of structural differences in the main protease on drug
design. The findings emphasize the necessity to target conservedresidues nd optimize sub-site
interactions(such as S1 and S4) to overcome resistance. It provides key structural evidence for
addressing coronavirus resistance mutations and points to the need for future optimization of
inhibitor design targeting conserved residues and sub-sites to develop more broadly active and

resistant-averse antiviral.

Targeting ArcR in the arginine catabolism pathway with a honokiol derivative to

combat methicillin-resistant Staphylococcus aureus infections

Shengnan Xu,** Meijuan Huang, »* Hong Yao, ¢ Yan Wang, ® Muchen Zhang," Liu Hu,
@ Jifeng Liu, " Xiaozhong Wang, * Ruige Yang, *"* Shangshang Qin, "* Yong Guo, " "
*Hunan Province Cooperative Innovation Center for Molecular Target New Drug
Study, School of Pharmaceutical Science, Hengyang Medical School, University of South
China, Hengyang, 421001, Hunan Province, China; "School of Pharmaceutical Sciences,
Zhengzhou University, Zhengzhou 450001, Henan Province, China; ¢College of Veterinary
Medicine, Henan Agricultural University, Zhengzhou 450046 Henan, China

The growing problem of methicillin-resistant Staphylococcus aureus (MRSA) resistance to
existing antimicrobial drugs has created an urgent need for the development of anti-infective drugs
with novel mechanisms of action. Previous studies have revealed that and honokiol derivative 5i
exhibited significant antimicrobial activity against the standard MRSA strain N315, with a
minimum inhibitory concentration (MIC) of only 2 pg/ml. However, the specific target and
molecular mechanism of action of this compound have not been clarified, which has limited its

further development and application. Therefore, the present study aimed to systematically reveal
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the anti-MRSA mechanism of action of 51 and evaluate its therapeutic effects in vivo .

Through multi-omics joint analysis, it was found that 5i could significantly interfere with
the arginine catabolic pathway of MRSA. 5i specifically suppressed the expression of the arginine
catabolic gene cluster (arcABDC/R ) by 4-to 12-fold and significantly inhibited the expression of
its transcriptional regulator (ArcR). This suppression led to arginine accumulation and reduced
levels of downstream metabolites (citrulline, ornithine, proline). Concomitant inhibition of key
energy metabolism pathways ( alanine/aspartate/glutamate metabolism, purine/pyrimidine
metabolism) was observed. Molecular docking confirmed the direct interaction of 5i with the active
site of the ArcR protein(binding energy: —3.11 kcal/mol), effectively inhibiting the arginine
deiminase pathway.

To verify this finding, MRSA N315 arcR knockout ( AarcR -N315) and complemented (A: :
arcR -N315) strains were constructed. The AarcR strain displayed reduced susceptibility to 5i,
with a 2-fold increase in MIC(4 pg/ml)and a 4-fold increase in MBC(8 pg/mlL). Furthermore,
5i failed to completely eliminate the AarcR strain after 8 h of exposure, whereas wild-type
bacteria were eradicated within 4 h.In terms of molecular mechanism, 5i inhibited ArcR
function, leading to metabolic disorders in bacteria, which were characterized by significant
inhibition of DNA and protein synthesis, imbalance of energy metabolism, and oxidative stress,
which ultimately lead to bacterial death.

In murine models, 5i demonstrated a favorable safety profile at doses << 30 mg/kg. In a
lethal MRSA sepsis model, treatment with 5i(15 or 30 mg/kg) significantly reduced bacterial
loads in the liver, spleen, and kidneys, increased survival rates, and markedly attenuated
histopathological damage in vital organs, demonstrating efficacy equivalent to vancomycin. These
results not only confirmed the antibacterial activity of 5iin vivo , but also provided an important
basis for its clinical application.

This study elucidates for the first time the important mechanism by which honokiol
derivative 51 exerts anti-MRSA effects by targeting ArcR to regulate arginine catabolism. This
study not only provides a highly active drug candidate for the treatment of MRSA infection, but
also identifies ArcR as a novel antibacterial target with great potential for development, which
lays an important theoretical foundation for the development of a new generation of antibacterial

drugs targeting the bacterial metabolic pathway.
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Identification of the thirst receptor

Guolin Yang', Yun Stone Shi'*?
"Ministry of Education Key Laboratory of Model Animal for Disease Study,
Model Animal Research Center, Nanjing University, Nanjing 210032, China;
?Guangdong Institute of Intelligence Science and Technology, Zhuhai 519031, China

Thirst plays a vital role in the regulation of body fluid homeostasis and if deregulated can be
life-threatening. Interoceptive neurons in the subfornical organ ( SFO ) are intrinsically
osmosensitive and their activation by hyperosmolarity is necessary and sufficient for generating
thirst. However, the primary molecules sensing systemic osmolarity in these neurons remain
elusive. Previously we found that TMEMG63B is an osmosensitive cation channel activated by
osmolarity changes(Cell Reports, 2020). We now tested whether TMEMG63B is the osmosensor
required for the interoceptive neurons to drive thirst. We found that TMEMG63B channel is highly
expressed in the excitatory SFO thirst neurons. TMEMG63B deletion in these neurons impaired
hyperosmolarity-induced drinking behavior, while re-expressing TMEMS63B in SFO restored
water appetite in TMEMG63B-deficient mice. Remarkably, hyperosmolarity activates TMEM63B
channels, leading to depolarization and increased firing rate of the interoceptive neurons, which
drives drinking behavior. Furthermore, TMEMG63B deletion did not affect sensitivities of the SFO
neurons to angiotensin Il or hypoosmolarity, suggesting that TMEMG63B plays a specialized role

in detecting hyperosmolarity in SFO neurons. Thus, our results demonstrated that TMEMG63B is
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the molecule for sensation of thirst-related hyperosmolarity.
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Ophthalmic sustained-Release drugs: pharmacology and toxicology

Zhuhong Zhang
School of Pharmacy, Key Laboratory of Molecular Pharmacology and Drug Evaluation
(Yantai University), Ministry of Education, Collaborative Innovation Center of Advanced

Drug Delivery System and Biotech Drugs in Universities of Shandong, Yantai University,
Yantai 264005, China

Retinal ischemia-reperfusion (RIR) injury plays a critical role in several vision-threatening
diseases, including glaucoma, diabetic retinopathy, and retinal vascular occlusion. Traditional
treatment methods face significant challenges such as poor drug solubility, limited ocular tissue
targeting, and short intraocular half-lives. Advances in nanotechnology and pharmacology have
led to the development of sustained-release drug delivery systems, which address these
limitations and improve therapeutic outcomes.

Recent research highlights various natural product-derived sustained-release formulations
designed to treat RIR injury. Liposomal encapsulation of ocotillol derivatives provides
stereoselective protection of retinal ganglion cells through theactivation of the Nrf2/Keapl/ARE
pathway, which is crucial for cellular defense against oxidative stress. Similarly, rhein-based
nanofibers(Rh-GFFYE) offer prolonged drug release, effectively modulating oxidative stress and
macrophage polarization through PISK/AKT/mTOR and NF-x<B/STAT3 signaling pathways.
Additionally, mitochondria-targeted, ROS-responsive liposomal quercetin ( Que (@ TPP-ROS-
Lips)allows for site-specific delivery, mitigating RIR injury via the SIRT1/FOXO3A and p38
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MAPK axes. CD44-targeted liposomal ginsenoside Rg3 (Rg3@ HA-Lips) further enhances retinal
protection by reducing oxidative stress and promoting M1-to-M2 macrophage reprogramming,
contributing to its anti-inflammatory effects.

While these sustained-release nanocarriers show promise for enhancing drug solubility,
target specificity, and retinal retention, concerns regarding their toxicity remain, particularly
when considering the use of nanoparticles. The potential toxicity of nanoparticles, such as silica
nanoparticles(SiO, NPs) and montmorillonite (Mt), as drug delivery systems in ophthalmic
applications has been widely debated. This study explores the toxicological profiles of SiO, NPs
and Mt, focusing on their effects on ocular tissues. SiO;, NPs, particularly those sized at 15 nm,
have been shown to induce retinal toxicity both in vitro and in vivo. The toxicity mechanisms
include the generation of reactive oxygen species(ROS), retinal ganglion cell degeneration, and
glial cell activation, with smaller nanoparticles demonstrating significantly higher cytotoxicity
compared to larger particles (50 nm) . This emphasizes the importance of particle size in
determining ocular safety.

Furthermore, various forms of montmorillonite, including Na-Mt and chitosan-modified
Na-Mt(C-H-Na-Mt), were evaluated for their corneal toxicity. Both forms induced significant
oxidative stress and apoptosis in human corneal cells, with ROS generation playing a central role
in the observed toxicity. Notably, the modified C-H-Na-Mt exhibited less cytotoxicity compared
to Na-Mt, suggesting that surface modification could help mitigate harmful effects and improve
biocompatibility.

These findings underscore the critical need for comprehensive safety evaluationsof
nanomaterials used in ophthalmic drug delivery, especially in terms of their interaction with
ocular tissues. Strategies aimed at reducing nanoparticle toxicity, such as optimizing particle size
and surface modifications, may improve the biocompatibility of sustained-release systems. This
approach holds the potential to enhance the safety and efficacy of treatments for retinal and
corneal diseases, providing a promising path for future pharmacological advancements in

ophthalmic therapy.
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NECSO: cell death triggered by TRPM4-mediated sodium overload

Wan Fu', Jianghuang Wang', Tianyu Li*, Yang Li*, Qing Zhong'

"Key Laboratory of Cell Differentiation and Apoptosis of National Ministry of Education,
Department of Pathophysiology, Shanghai Jiao Tong University School of Medicine,
200025 Shanghai, China; *State Key Laboratory of Drug Research, Shanghai Institute
of Materia Medica, Chinese Academy of Sciences, Shanghai 201203, China

Sodium influx and overload are frequently observed in human tissue injuries. Whether sodium
overload imposes a causative effect on necrotic cell death and the mechanism involved is
unclear. Here, we identify Necrocide 1(NC1)as a compound that induces necrotic cell death via
sodium overload, termed NECSO for NECrosis by Sodium Overload. NC1 targets the transient
receptor potential cation channel subfamily M member 4 (TRPM4), a non-selective mono-valent

cation channel, to promote Na' influx and necrosis. TRPM4-deficient cells are resistant to NC1-
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induced NECSO. NC1 specifically activates human TRPM4, not mouse TRPM4, due to
differences in a transmembrane region, as revealed by domain-swapping and molecular
docking. Gain-of-function mutations in human TRPM4 linked to cardiac arrhythmias show
increased vulnerability to NECSO triggered by NC1 or 2-Deoxy-d-glucose. Chemical screening
identified NECSO inhibitors that block necrosis induced by NCI1 or energy depletion. These
findings provide insights into regulated Na™ influx-mediated necrosis and its implications for

disease.

Disturbance of fetal growth by azithromycin through induction of ER

stress in the placenta

Fan Pan, Gang Sun
Department of Reproductive Medicine, Ren Ji Hospital, Shanghai Jiao Tong
University School of Medicine, Shanghai, P.R. China

Aim: Azithromycin (AZM) is widely used to treat mycoplasma infection in pregnancy.
However, there is no adequate evaluation of its side effect on the placenta. In this study, using
human placental syncytiotrophoblasts and a mouse model, we investigated whether AZM use in
pregnancy might adversely affect placental function and pregnancy outcome.

Results: Transcriptomic analysis of AZM-treated human placental syncytiotrophoblasts
showed increased expression of endoplasmic reticulum ( ER) stress-related genes and decreased
expression of genes for hormone production and growth factor processing. Verification studies
showed that AZM increased the abundance of ER stress mediators ( phosphorylated elF2a,
activating transcription factor 4 [ ATF4 ], and C/EBP Homologous Protein [ CHOP ]) and
decreased the abundance of enzymes involved in progesterone and estradiol synthesis ( STS,
CYP11A1l, and CYP19A1) and insulin-like growth factor binding protein ( IGFBP) cleavage
(PAPPA and ADAMI12) in human placental syncytiotrophoblasts. Inhibition of ER stress
blocked AZM-induced decreases in the expression of CYP19A1, CYP11Al, PAPPA, and
ADAMI12, suggesting that the inhibition of AZM on those genes’ expression was secondary to
AZM-induced ER stress. Further mechanism study showed that increased ATF4 in ER stress
might repressively interact with C/EBPa to suppress the expression of those genes, including
CEBPA itself. Mouse studies showed that AZM administration decreased fetal weights along
with increased ER stress mediators and decreased levels of insulin-like growth factor,

estrogen, and progesterone in the maternal blood, which could be alleviated by inhibition of
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ER stress.
Conclusion: These findings first support the fact that AZM, often used during pregnancy, may
affect fetal growth by inhibiting crucial enzymes for estrogen and progesterone synthesis and disrupting

crucial proteases for IGFBP cleavage via inducing ER stress in placental syncytiotrophoblasts
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