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BT EREEENS S THRFERRWILTHR
— DR A 258

MiR-133a-3p 5] TRPM4 2 5FZHEFSNE N K RGHIERRVE TR
vk
MRIEER R A2y g Bl2e 2R R/RIE 150076

FAY: AR T 5 R N B iy, i — 2L B RoRFEEL . A3HR (palmitic acid, PA) J&—FiK ki
FNRIIRR . 2509 K AU PR TR sh BRI RERE Ak . B0 10 I P B 58 05 T P 3R 97 ) Tk T A8 2 2 ok ok A s £k
& SRAENG PRI AT A7 AL B W SO S BIVE AT . TRPMA 3 138 T8 & —Fh B P g Tl , o Rk el et
WS AT BOMAE BB RS FHLEM AN 28 . AR S ZEBRSY TRPMA 76 K5 R R 15 5 19 10048 P9 Bz 2 40 vh iy 4
FAFIBLE . J5i: R CCKS MG R EE PA XSGk N B 40 (HUVEC) B3 I iifE s 78 PA %S
T, R gRT-PCR $ A# il TRPM4, BAX, Bel-2, ICAM-1, VCAM-1, IL-18 mRNA /¥, f ] Western
blot F ARK I 3% L6 7 A FRak s SRR 4 AR K TRPM4 EE M . #ow TRPM4 J5, %M Annexin V-FITC /
PG 40 L 98 775 SR oRT-PCR $ R 1 Western blot H{ AR KM iR $8 b5, 405K M Fluo-4 AM, JC-1,
DCFH-DA #$1#ll HUVEC 4y Ca® . ZRRLRBE AL ISP MR 1h . SR UG 2R T o DR R 56
JIF miR-133a-3p 5 TRPM4 454 ; 18335 miR-133a-3p 8¢ CFD 3383k TRPM4 J5, il LiRTEFR. 4558 . PA
Rk HUVEC diifi% 7y, 83 DAL JA T 7 Bax 8 A mRNA 2i5KF, W3 TSR T F Bel-2 8 A
mRNA £3kKF, JEBE IR E T ICAM-1, VCAM-1, IL-1p f97 FHl mRNA $ik/KF. PA 4b#
J&. TRPM4 S5 REE A S W B, & TRPM4 5, PA #5501 HUVEC B0 I8 T R 357 08 Tl 42
Bax il Bel-2 (98 A A1 mRNA FikKFgadiss, ICAM-1, VCAM-1 FI IL-18 ARk, F54 % Fluo-4 28560
55, JC-1 /20 ILHAL, DCF #4755 . 333k miR-133a-3p 53] 5@ TRPM4 AHIE5 R, (R %k
TRPMA4 friif , 251t . PA T3 HUVEC J8 T RIS E Rk i, [RIEF TRPM4 Rk, @8 TRPM4
J5. HUVEC 0y T 5%, RAE B 7 Rk b; W, 2ok k41 5 1 ROS JKF-3 2, 3ESE TRPM4 i &
HUVEC $iiffi, HizfEM SLpRERMIE, 45 miR-133a-3p 5 TRPM4 255 IF I H 3Rk, @i 4% miR-
133a-3p/ TRPM4,/Ca*" il ] 03 1L A5 P9 B 5473
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WEER — FREl PDE4D: IO I B e o RO R 38 2

32
Her R R I B2 BRI S B2 R R 430030

HAY: O MU RREHERO . —HCREY) . AEAERIRLY FE RS I 3R A R SR B, PRV AL W S[R3
S BAGERE X, ardmse Z UHERR —l6HE 4 (phosphodiesterase 4, PDE4) Z: 5HIIg /M, i RS =
IAE AT AR R0 WL PDEAD WE RSk, S0l BENC A DR . FA T 6] PDEAD X R3O 1 2 52 5 A R 3
Mo Ik EEIRRE (HFD) /NRA T 0BRSS PDEAD, ok PDEA 410 i 7 2 560 A) #5645 24 76 1B
IRE/NEUFIER 2235 PDEAD, 55, (1) HFD MR3% 20 &G/ B B 3 O D RE AR A RO IEF A . O ILAR Bl
PDEAD i # il cAMP-CREB-SIRT1 /- (LK M5 5% SERCA2 ik . AFFHT0 U402 AT — i (I LA R T
UiF miR-1, 0O WU D) e AR ZE O VAT ARAE A s 10700 JIE BT 2 41 s PDEAD 3@ i #  cAMP 306 TGF-g1 {5
S, MR TOONE AT AN miR-1 AR E O R 4R s O NEL SRR SRR BR PDEAD 5@ 1 3 im0 L miR-1 63k
G HED B0 D Re 05, O IUIREROIELF 44k, (2) HFD 3% 20 RS /0N B IR TR BE D5 A
M, AR REIE PDEAD Feik M 1E 5 K6 /IN BUTF 40 MR 5 Pk 5 36 ik PDEAD m] 3T i 10 B2 % 3 i CD36

G, AR AEAR BT TGE-B1 A B, 4R 4 TGF-B1 5 53@ i . #0005 & 745 iRk . MO 33K
He s FF RIS I s SR AR R TGE-BL-siRNA § [ 410 il AT TGF-1 23k A] B3 P IE PDEAD 1 &3k 5|
(I . (3) PDEA #1778 96U ] R A 208 HEFD /N B3 10 B 5 ZHEPT, 8 w] 40 ikl 3 .00 i PDEAD 3%

%% HFD 75 S 0.0 DI Refi A o0 EE Ay s I R IE PDEAD 42/ CD36-TGF-B1 {5 5@ %, ¥ HFD
BRI IFFIE U, 4518 OF PDE4D £ 5 HFD S80I e AR 2 FGRE TR . R PDEAD {2 18 i
AN IR A & A & J& . PDEAD A AT RS2 o i A8 A AR 25000 1 e ] 1 FURE o5, A8 1 fils BEL 26 6 i 97 24 PDEA
K0 2 FUR) R T RE BCA AR O AR TR T TR TE 2459

— A A S CRREREHER S TR TUN/NRIERRIHIHR

NG T BB MR RERE LT

Lo 53N R BER IR - WAk 2 B S S0 & 25 3 S AR I MR s bl BERH 550014;
2. SEMBERIR A IR AEY I S R E R E Lg% B 5500145 3. 534 KA
FEYIREGE L SR 550014

A dap B2y . R LA 7 T AR e i T R . AR 2 b i AR R 2 4 T
HE CHUBERENSIR T E X, Wl hm CHBEREARL—, SHEMLSREMER, EEER
THEM ARG M/ IME, R B GiBG . 8 RS 1 5 D RERE IS LA i . 1k il 45587 — AR 25 ko8 K ig
B ) S R . ASHIFSE B X AN HR I R CREEAE L2 (100 TOF R T UL /N A LRI BT . 7
W RN B AL D7 B N FOT S A P A E AR AR (100 T, XA T SR R S A T R4 K
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R B HEATINE s X FAR > T HUBETT IR I PEAIAE AL BEAT AT ST 4528 . i o3 s Al Al 3R AT — iy G2
BESERAEE )T SDS-PAGE RIS HI RERIIZ T P4 IR IREE L 45 5 R P81 Tk e 2 —1
H CRIBEE R AT, R R 7o RSB0 2> 1B . S s AR SIS PRSI E 25 R . AR H
OFTREVE SR & MR/ MR AR . AN REVE S eV I/ MR SR A o /N B S FARER 11 2015 2 0 s i e [ A
FHEK . PRI/ MRBCR B . APTT, PT LK TT W RIEK . fEHPLRBI 4 1 EM, BfsEAN T
AR L PR AR PR vWE RO JRPESE MR ARBE LA 7. 4518 HARE 207 H A O i/ MSOR 1 5E i
P AR . TEdERE C-RIBESR R 170 7459 5 D R RO AL HE AR Th T RE LA S EE A2 . A nT RE A BT ik
BT/ S REAGI B 43 LA e 25 ) 20 7 O TR EE

EBE R TWIST1 By RIS E SRR S IEF S0 3h BRI L BEIR A TR E

T INER
KIEERIR A AP R IR KiE 116044

U« e I 3 2o 1 e 20 PR B4 I e s kR RE AL CAS) IOMLIRI R 48 . C A BFSE#iiE TWISTL nf
VLTRTS ARz 240 B A I ) 55 510 7 DA a2 3 Ik sk A A8 Ak ) % e, B TWISTL 75 i iR i A2 b B g M B4R vh i
YEHIEANIISG . J7i%: RIRKE (HFD) BRI ApoE /NGRS N-f2E-L-R &M Tl (L-NAME), A%t
BURH AR E (ox LDL) 4b3 RAW264. 7 4iifiig, WA —ALEAEE (NOS) Mg S @i, kb
O YO FITRANKS — L Y (0 53 B sh I RERE AL A8 R BE S A AR M. Y B G L UTUE  (ChIP) -qPCR 4R 5
SRS PE AL (2 LA 1A (LSD1/KDMIA) i & R A5 5 vE 418 (1 W 64kl (SUV39HL) J&: 75 45
TWISTI B3 FRIHE B, 4558, Toi1&M L-NAME ¥ T &K E (HFD) BEFR ApoE” /NEFI ox-
LDL 231 RAW264. 7 ik TWIST1 fy%i5, TWISTL ke dF B g4I G 1L, SAE 750 . B Rkl
FEANRR A . NS T AR h ko AR A Ak R AL & e tkAh, FRATT & B LSD1 Fn SUV39HL AJ DL [l 9 15
TWIST1 Ji3 8hF i) H3K9me2 Fl H3K9me3, Jf HiX —id B2 5 CK2a I, Z5i0: B2, XL 5L,
LI 2H M ) TWIST J2 A5 8 i Hs dok 2 v 960 2K 4 6 2 J0 R 8 i 20 Jk ok A B A0 BXE B 2 400 1k 1) DG SR DR R R 1)
TWIST1 FIEJERELE = LR AS HERE M — R B S 008A T k.

SERCA2 | 674 {if Mt R ER H 5 iE T H LA Th sE (e i3t A I & =44
FRIBE i
IR R 22 B i B2 )22 R FK 401331
By Ml EEMmskeE (PAHD B FEERBARE. LRI/ NER4ES ATP B 2 (SERCA2) Z4EH:
MASFERAAS R, 674 2B ER (C674) ¥ SERCA2 1&PERY 8 A e H kAL 7 A5, KA sy ROS
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T CO74 WA PR E ARG . FRATE ARIE C674 RIR 51 SERCA2 J)RERE AT 321 T PAH 5 A i fifi
i FEA A PAH, AFFFEHT SERCA2 D RERE i 7538 13 T 2R A Ty BE AR HE it h kP WL (PASMO)
TR A TR . k. FRATH Co74 FRAS R 22 TR (S674), # T SERCAZ C674S FERZE AL/ A (SERCA
(674S mutant knock-in, SKD /)KL ERE T C674 AYJih, I PASMC £ebiik T B i # B R i C674 2%
T VR LS A ROBL . 255, AE PASMC, C674 JRISHEMIAEA Ca™ FIZRLIK Ca® . B4 ROS A= jl, %
RV, (EHEZRAS 2L, SR T A . (LEH 45 W AL 1) A SORE B A 5 4, (R JF PASMC 3458 . €17
FNEL WA X PASMC (FREREF . 0] e (40 2 SN S0l e fige i 38 SKT /N ELY PASMC #58 , F— Ao R
C674 Je 78 2L 70 BMPR2/PPARY/PGCla i i F3# G TGFRL/p-FoxO1 38 Al CaN/NFAT4 38 %, 53 ROS
AN RMERN . SRR AR R S AR . S0 ROS A= L. #0% PPARy sl 7% SERCA2 ¥ SKI
/NELY PASMC S5 RO L BAY . 25168 SERCA2 i C674 45 1538 it 1] BMPR2/PPARY/PGCla il 5 R T
TGFB1/p-FoxOl il g Fl CaN/NFAT4 i, THRAKAKTIAE, 2RI ROS I, Lotk g Iy 2= s fifk
B gRE. YET 51 PASMC %4 BT 145 A

MR MRS ETEMFIRERER

ey
FIRURSAE AR ASE e PRt 210023

. RURMERC § R IS E T, R RS DR, a2 RN ATP Bk
A B E S5 T6E  (Pharmacol Review. , 2009), 1982 4F Hamlyn #4% M 300 L A I3 Fp#E B3t 44k 31
pg PUEPESRG S, AT AR E L (EO) 2 RMER O 6 FE s, BRI E KR (Nature,
1982), {H3Z R RABUPEIG RAAN ik R 2, 40 R AN XX EIE Y B AR Z 50 Jrik 5.
T EO Mfb2E 45 R R 5 5 I S FRIE . TRAIBOUIT EO B9~ haefddr. SR R HPLC S B FS 0 #r
Jik s RMAEGAROIMAE . MR Wi . R S5 8 I h EO 1Y 54 Rik, TIRgsm e LR W]
EO 1R ] B2 HUAFE AR AR BN HOIR SN RS R N /IR . B RHUARTR A, (Ead BEREH EO dnf
IR L A4, MR B RE TR GED R, WRSEL: ERBSHRNRCERLERT
(Leukemia), (EMBO Mol Med), {Science Advances), {J Am Soc Nephrol), {British ] Pharmacol) 45 & bR,
SCT T, FR1GENAMAEATIIATT SIETIFN, FAF 2L R, RGHE M A AR HR, R PEZ
G BE 2 EPRDTRR A AF A . BFSE EO WA Diee, X8R EWHREHLE . R IPRFbR S . TR
AR AR BN EENRME S L, BRI E 5 B AR 24 H T (91541009) 531 H
BIHF, BRI 2R 15 2009 A E 2374y “SERVIER” 29302 TAEHFRS .
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BN {22 R LI

KR = BB 25 M ¥R M B B 0 F AL

BRakM RisAs FlE
FIRURSAE AR A2 BE ARt 210023

HEY: KB (CBD) E—MaRRLAMMENRAZY, C 8k FDA HEAEF TG 77 PRI (Y L 35
il A AFIIRATTAIAF S AR ] CBD X 245 Wy P s N A AR S TR 7 RO . (HHHLERUAR T . A58 4001 1
CBD 670 19 43 FHLE . i FRATATI AR & BURUR RS A NG 21 20 iR %58 8 1 ENTL R 22 4k A2AR
Fib A, Wi ENT1 g A2AR 061500 34 0] B o Rl . SR IR R 2 SR S 2 . A BT
P FRATTE SR 5 AR/ BB B b 85 ENT R A2AR (9 240 8 2 4375 35 25 74 9% 245 B2 1 i ik 18D ok
ENTI1 Fl A2AR X/ AT AR AU SE0 . B03E ENT1 R A2AR 7] AR AT ORI A i — 2R B e I
A T ENT1-A2 AR RS IR T R G0 B 200G 2 FHLHT 5 #R85¢ CBD @ i #E ) ENT1-A2AR 4l
JRAT 2R GEMOE BB SR AR IR ST AN BRI 22U . 4528 . ENTL A1 A2ZAR HRLE R IP I 5T 40 1l v s e v
Fik, WA R ENTL 5t A2AR $0H0 R4 0] o Mo AR . BRI B M s Rt dl % ENTT F1 A2AR o n] i
FUGERUR R 2RI R W R I A0 M E ENT1-A2AR B0 B R G0 m 2Tl ;. CBD o] i
FEHE ) ENTL 0060 B 2R G000 BCE WU e R . 4590 IR RS W S 5W0W M B R BRI 5T 40 1)
ENTI-AZAR #1255 T X —id#2, ENT1 FI AZAR ¥ 07 O 16 57 1% #0 20 CBD Wl 0 ENT1-A2AR
R FEBURRAE L« AN BUR AT Rl RIA YT 25 WU ETA PR B2 A4 i AF 5 SEL R 23T A

M HCN BIERZRITAIRERE 2-VO KR EEFITANERARE S FHLHE

g S Frl FRd i
Tl EAA R AR 5% 314000

H Y. BFFEA] R X AU S a3 ik A 98 (two-vessle occlusion, 2-VO) e EBYEE JEREAT MBI, I MBI
AL R BR 1 14 (hyperpolarization activated and cyclic- nucleotide gated, HCN) [H B il i i R HE R H
SNFHL . Dk REWLEEYE 6 RIS SD K B BB F AR, 2-VO BRI, 40 pg/kg Ml AR EALH 2-VO 41, 5
mg/kg BFE+ 40 pg/kg ARG 2-VO U5 4 BIEREER B 25 7 K. RFRLM 2-VO BRI 247 [F] 55
FIEIBZEK , (1D @57 2-VOBRY, BRIETFARASS, HALKERIB 4 J8 5 810 037 52 56 F e 48+ ok 7 S
AT R2EINA . (2) SEBT2EGE & PCR AT FTAM J 2 (prefrontal cortex, PFC) FlMEE 1 apn - [ IRER Z 14
(aza-adenosine receptor, aza-AR), HCNI1, HCN2., PU=fKk#HE K ¥4 & Rab8b Ml HAEHZEH (Tetratricopeptide
repeat containing Rab8b interacting protein, TRIP8b) . #7#: H-2a (adaptor protein-2a, AP-2q) i mRNA %3k,
(3) HEEENBAEM PFC ANGEH aya-AR, HCN1, HCN2, TRIP8b, AP-2q (W& [HAFEA, (4) 3 GAEDE LR
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PFC JifF 5 CAl, CA3, DG X HCN1, HCN2 78 BJE I B4 f b 28 oo i L 3Rab i il . (5) SpEdLiidE e
Kl PRC Fig thrpr HCN1, HCN2 2 (15 NR2B & FIMA EAER . 4558 (D 17 h2E 85 R WoR . e S /s 4L
TERE I, 2-VO KGRI BB, Ml ke D S LA, MHEFEEX —8E
RPN, (2) ¢ PCR &5 B R 16 PFC g S, 2-VO 44 HCN1, HCN2, TRPI8b, AP-2a mRNA ik
BRI, wa-AR mRNA F£IERG; 7R E B EFAL HCNL, HCN2, TRIPSh., AP-2¢ (933k, TH& wa-AR
15 IE £ )5 HCNL, HCN2, TRIPSb, AP-2q Mk BETFE . wa-AR I FE XK. (3) Western
blot Z5 7R : 2-VO KA PFC fig &t HCN1, HCN2, TRPI8b, AP-2q HE[AFEEWBIFE . wa-AREH
FIRFEAG; TAREMH HCN1, HCN2, TRIPSb, AP-2a B#iA, fE#F wa-AR KL ; AT =5 HCNL,
HCN2, TRIP8b, AP-2a R IETHE s aa-AR FILFEAL, () WEFEEVOLLRER: HCN1, HCNZ 78K Bl
ook, FERBRGEAEh RS R D, HFEEIGE TR, DRAAE TR, SirgREnR: 2-VOo
41 HCN1, HCN2Z 7E PFC w33k . & 7, HCNIL 7218 & CA3, DG X iRk W Wt &, HCON2 fEif 5
CAl, CA3, DG X R T, 1 rl ARl HCN1, HCN2 7€ PFC Hig ik, [F B0 HCNL 7£
1 CA3, DG X} HCN2 785 5 CAl, CA3, DG Ki£iE, (5) Etiilesi R Emn. # PFC Fig S,
HCN1, HCN2 5 NR2BMIEAEH] . Giit4i R EnR. 2-VO 4 HONL 55 NR2B 4583 % .l ARE il Heah &, 45
W AUREEN «- AR BREGE 2-VO KEFEIERAT R . AR HPLH T Re 530 H HONGEE ) REAH K&, HAllk
SEVAHT HON 38 n] e Al TRIPSb K AP-2o (9315 BEAh, nlARAE R rlBEE— A3 Hl HCN 5 NR2B 94
4

“H Ao

RS CaMK [ S T8N EE RS RN AEZIER

UL AR R R
HRE ERL KA 22 e 2y R PR R TRBH 110122

FIf . 45 /45 I8 88 (A 3 1158 11 (Calcium/calmodulin-dependent protein kinase [I , CaMK [ ) &7
i Ca™" S5 (Calmodulin, CaM) 7GR Z I RER (A, HORM AT AN I RER AT+, 7
2O AT RO TP R AR . AT 40EE  (Voltage-gated sodium channels, VGSCs) fE#1 20 8{E
HOL = A AL S R FE R ZAE . CaM J2 Ca*' 85 581, a5 VGSCs 8 1 R B 558 SR — 45 S ik i
Q) SIS A A 458 18 (0 f 2R BRI . AR, CaMK [1 4 S 04 200 24 A P 5 VGSCs 19 6 &R DL K&
CaMK [[ J& 7550 CaM 5 VGSCs RUMITLAR A M A B . JEIHEHIE CaMK T (< 1 h) GlEMZ XA T,
HRFFEEMEAN ] CaMK I (= 24 b 5HZITATMER R MR . ABEIT 8 R 5T RE LM ] CaMK T ¢
M2 TEXLAT VLI R DL A5 4T CaM 5 Nay 1. 2 WA “1Q7 Z5MI4E A iy B M £ Ik ACNp MZ5 B-E4E . o di
ZeoCRE LA NG ARG HL B T 4R U A HIE 5 SC BRI R, BFZX 705 . i Al PR AR 5 St ) CaMK T
Xt IR BRUME FEL U RS2 0 o LA O R 22 ik ACN e A i Fi, 08 R 5 00 R b e AR ARG T R e M ) CaMIK T s 3%
TSR 3 28T ShAE B L A TR PR L . L BOBT R Z2 Jik ACNp SRR ] CaMK [1 75 S (4 2800
FELAT P B B T 5 A R O ) A AR ARG T S M 1) CaMIK 1T J5 15 35 hiPSC 40k B2 J2 M 22 5T 1 1 R i e % 3 5
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qRT-PCR Kl FELL M ] CaMK T1 %185 5% hiPSC 434k J2 2 498 Nay 1. 2 mRNA RiA 520 ; Western blot £
EFLEEI T CaMK 1T J5 85 2 ARG Dl £ 0 g 4140 Nay 1.1, Nay1.2, Nayl.3, Nayl.6 5 [ £k
ChIP-qPCR il Fr£z 3] CaMKL 5 N2A #HE 2t Nay 1. 2 FYFER SCN2A (1 1l s A 16 SCN2A f3 3 F
IR AIFE SR s e U R AR ML ] CaMK ] J5 7 B 2H4N Nay 1. 2 Fl CaM BRI EAEH]; Sy set
Y K IR S P ) CaMK 11 J5 15 35 JFAR W Do 28 9T Nay 1. 2 Al CaM (352 675 Pull-down H A K I 357 %4 £ Jik
ACNp Xt CaM 5 Nay1. 2 “1Q” Z5FIRZE G520, 2558 FReetk il CaMK I 513 K BURRE 75 #i 28 0 8 2%
My FREEHEIDH] CaMK T 52 RE 37 5 S bk 200 ARl it/ BRE A s T8 s Ree bl CaMK T 515 55
FEMIZIT Nay 1. 2 AR FIE; FREetEmdl CaMK I 51 SCN2A 1) ek st NR1A2 5 SCN2A JE s
IR LS G s FREE MM CaMK T 512 K B Sh 20 ZURIES 32 SR AR S 28 98 Nay 1. 2 il CaM (4 AR B4 14
s BRI Z K ACND ZEMRSMEHT CaM Al Nay 1. 2 “1Q” Z5MIM 45, DA SO A Re etk il CaMK T 51 1 K
Bl ANERARE R e goc B 24t . 4590 RRgetE il CaMK 1T 75 50K P9 RMA S pf 28 58 H BB % A 15
FREE A CaMK 1T 5 RS2 40 HL 30/ BRI A L T3 I s S22l CaMK T 53 NR4A2 5 SCN2A Jg 8T IX
WA, IR Nayl. 2 JERFRGK R, 4 FREerEm s CaMK [T ik Nay 1. 2 5 CaM (AR AR G50 B A
Z MK ACNp s i 455t CaM 5 Nay 1. 2 “1Q” S5 EE A /b T Rege kil CaMK 11 51 i 4 9 A1 28 0 8 2%
itk . FATABRIE Rl ook DL LB T L

ME RS GPCR T EF 5 KK TM

St Bl Bk AbRTE
PR PE R B A Yify T A R BR SE = il 610041

B B2 YAt S B00/ Bk ERIENZ —, By SRR E R AL TR, 52 BT X K
P 3 AR S 5 0 B . 25 B TG L DRI, TR R IR IR oK. G PR Z K (G-Protein
Coupled Receptor, GPCR) AEyfigi v i d5e e (19 A0 B IR A2 4K, JE I 2 M S5 215 5 0 7 (IR PR e 140
SR LE 25 53 AT S IR IS (0 R4S SR B 2 X A2 R ST AL ) B D X 25 9 e 1] OG R TN
REUTE TR B 2 0 R SRR . FRATTSE Ao A2 A 24 B 2 A 5 B I 4 28 3R 58 GPCR 1943 F- AL R S0 B A A 407 45
PRI T WO NS , SAnE A Sy TR RS A 2 W R B T IR, 1) fE AT I PR 254 1 25 B AR R AE
&t GPCR i [ A5 SR 250 TR0 A RO s 2) R BRI 24K CBL B Al 26 o . ST 454 i%
THELA W CBL ) (5 5 S 028 /5 M43 F (Nature, 20165 Nature Chemical Biology, 2019, 2022); 3) %
JE 22 W e 32 4 DRD1 R BN 259 1 B xUir s B B A 75 (Cell, 2021, BT D, @ LL BRI, 148
IR TR RS GPCR WL ) 258 K B RN . ARG PR 40 1 B WA PR E . (5 S AR s A IR 3, s
BIMEZ Y R B T HIR IR, B iR I TR A TR 1)
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GLI 257 itMEBE X

farfit
TR B E B2 R KB 130021

B T ERE R AERT . AR T R R ARG DR AR T AR (CSCY etk 3 i i i o7 5 i 83 1) P
HGEIE TR BB N . FEASBIEFE D FRATT R BUA ST 728 ¥ A6 1 1% 8 240 15 e B, 0 - 0] A A
R A GLIT Bl JR#E— B C A OGN Rk, 75 S U0 S 40 CSC Rtk 2 5, 24z o
SO A ALY 7 AR o PITESE 1Ay 38 o oA 83 R 35 2 1 1) 4 7 5 g 2 . CSC R 3 i B
B LU AT T e R TR 52 A5 B B SR T AR AR L T I SR

B RERRNMEFREMANEREGRLZIM., NHARINEWF L
&S TN
R ER R G Bl 201203

H . F90 a2 55 PR R DL e g, R0 i AR & H R 20RYT TBe, SRTMTBE A 1A YT F e 23 4
HH B2 AR R 24 170 2 O e A BB R . R BRI 0 4 M it/ AT 25 30 DD SR IR T R S AR R
a2 . AR e B9 B T W RO R S R0 S A LR B . BUS SR OG, AR AR R 4
JidgE T DI REAS B . FSE T2 A W2 UK Sl B ¥E AR R B S8 SR o g N7 X VA Tt 245 e 0 b & B R E 1)
PR FR . PRFN e 2 F NPT S i i e A 25 i BT DR . % HVE IARAR IR IR IR 25 W . i 9 i it
ST AEHTIER AR 2G50 T vk ERUSIRIBANML R . S A A0 AN 238 B AR A 1 2 05 e %o i 9 g o 400 i
BB AN HIE s ARSI Ay - 25 s A sl e g8 Az B 0 S IR 245 AP ) R 2R e VA1 45 07 47 B 26 R N TS 245 149
iRe. & AP RS B30, S5 G RIME A= E Y2 . A W A SRR R (1) S 06 50 UE . S e
AP IEAE SRR . 385 ChIP-seq. ATAC-seq, RNA-seq SEFHTRT G IE i $8 07 8 1 A& FEHT IR VR T 40 L
SRIBRAYBOT. AMYEE, EEYE . 2 S 2RI T B, B RR AR AR 1R BT S Ak
B AR FRATWETE R AR M R A AR 3T TS I8 A0 M PR A AE R HARPT T F IR
Fa /NS [, A B2 s bR A, I IR X AR AR50 B A e no i 2 . 8 & RAR
I REAR TN T 5 T s S S ARSME R A s AR AR S IR IR, MEE T AR 1 BORS 2R TP AL i
(PRMTD) ZAERHVE SRR . KEMess & PRMTL (IR 456 AL 5a G230 PRMTI BiE2E, Rl AR &
AR-V7 5B JE 317 X3l HAR3me2a, H3K27ac BHiACT I BEARGL (@ BT HCIRAS . AT 2 F 98 AR K AR-
V7 E5# . FHX AR A PRMTL, i 5 i v s A soE 308 oM ZU s s vk . ik #ek 1) PRMT1
INGRFAMAIF . AE 22 FHCHT T 2 AR 04 ik g5 R T B e b AR T O WL A58 RSB RRR
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PRMT1 s LGRS REEIETT AOHTHEAR . JF S M3 3] PRMT1 e /I 8 A & el 25 116 FH TR 7B ok . A
IF5E T U IR B A S e 42 25 ST AT &) i A A RIS 245 1) 40 T RE O 48 i HAR B AR, Ry 5384k BT AT 41
JisE T R BT AR . BT AL B 25 e A B IR TR 7 T 5

Platelet Aggravates Hepatocellular Carcinoma Metastasis via
Activating Tumor Cell TLR4/ADAM10/CX3CL1 Axis

Zhangyin Ming'*?, Jiahui Gao', Luman Liu', Yawei Guo',
Meng Lu!, Xiangbing Zeng', Xue Gong', Yumin Zhang'
"Department of Pharmacology, School of Basic Medicine, Tongji Medical College of
Huazhong University of Science and Technology, Wuhan 430030;* Hubei Key Laboratory of
Drug Target Research and Pharmacodynamic Evaluation, Wuhan 430030

Aims: Metastasis is the main culprit of cancer-related death and it accounts for the poor prognosis of hepatocellular
carcinoma (HCC) . Platelet accelerates tumor cell metastasis, but the underlying mechanism is still unclear.

Methods: The expression of ADAMI10 in HCC was analyzed in TCGA databases and our clinical specimens.
The correlation analysis between parameters of platelet and ADAMIO expression were analyzed in our clinical
specimens. The expression and molecular mechanism of platelet/ TLR4/ADAMI0 axis in accelerating lung
metastasis were studied by quantitative RT-PCR, Western blot, ELISA, flow cytometry, luciferase, ChIP-PCR,
immunofluorescence and transwell analyses. A mouse model in which lung metastasis was established by
intravenous injection was applied to explore the role of platelet/ TLR4/ADAMI0 in HCC metastasis.

Results: In the current study, we found that the upregulation of ADAMIO expression in tumor cells by
platelets accelerated HCC metastasis. Mechanistically, platelet incubation triggered HCC cell TLR4/NF-«xB
signaling, which promoted the transcription of ADAMI0 in HCC cells. The shedding of CX3CL1 by ADAMIO0
induced epithelial to mesenchymal transition (EMT) and cytoskeletal rearrangement of cancer cells via CX3CR1
receptor. Moreover, knockdown HCC cell TLR4 or inhibition of ADAMI0 prevented platelet-promoted tumor cell
invasion via attenuating the increased endothelial permeability. We further verified in mouse lung metastatic model
that platelet accelerated tumor cell invasion by increasing pulmonary vascular permeability via cancer cell TLR4/
ADAMIO0 axis. Consistent with in wvitro data, knockdown cancer cell TLR4 reduced ADAMI0 expression in lung
metastatic niches. Further, clinical data suggested a potential positive correlation of platelet with ADAMI0
expression that indicated a poor prognosis of HCC patients.

Conclusion: Our findings provide a new insight into the underlying mechanisms on platelet-induced activation
of TLR4/ADAMI10/CX3CL1 axis in HCC cells increased cancer metastasis, which holds a promise in preventing

HCC lung metastasis.
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L7103
[ B AR & ALt VRIS SE B 25T Lt 100050

EUAY . Bl e . A i BR A Pk & S A B A FF I . R A5 B2 T B, X T34k
i EW¥E (Colorectal cancer, CRC) M43F438, FUS T . fby7 KBS IRYT i, SCB CRC AHE Ik 4
B, B UEERE UG . HE SRR IT R BAR SRR (AT O, ik ARECA LB
i CRC 5 2H T804 s R (E 2 LA REEFVENEEE A PSSR AT ALY T H .l LASSO-COX RH5:#r
) LR AR 5 PR 2 B 1 XL T AR B, R B ROC il 28 il Nomogram 51 28 [ $F 4 455 8 (5 Fi il 6€ 7. GO/KEGG/
GSEA/GSVA 43#i 22 3k M DI RE B 4 . B0A ZFhHLER 2% > S0 40 W Il G 922 240 0 1 = Vi 7K OF- . SR R I AR
BEAR RSN R, B UERFIESRE R G R KK B S IG R TR 956 R . B sIRNA S0 A6 ihd 4 i s i . 3255
122208 ) Be EMT ARk . SR FH it X 200 M A R 6328 20 6 12 1% 2% A4t i 2 T ) MV R A /K SF- - B8 3F A G LneRNA
ek, JENT/NREE e I ERE RS ST, 3 Hr g A BE 284k . I GDSC, PRISM, CTRP 245 P 4 2 4L
PaER R #2JP “oncoPredict” 3k, @A [FIHBLALTTR CRC —Z-4ky7 254 R o342 1] 25490 1) 2F 5 dme K40 i vk
B AGy) KfE— ML (AUC) fH, 258 (D #%EFm 55T SEMALC E2 Wi CRC B35 CMS4 B A4EY)
P, SEMAAC mEAEHE EMT 5 AR BUSHI%, (2) SEMA6B EFRKiAN FHBEMEIHIAE S5 CRC BER
RIUFHSC, (3) BAREERA S IDO1 il CD8 FKibilh il 45 HA A RIS MW R, (1) FF 13 Mafeds
AEFEPIM T CRC FUG KL, XTS5 R 200 . CMS 435 B A 56, XG5 R Ae it 1) S K. IR XU
2R S AR R I OF BB R AR OSSR A . SR AL S N A AR S B . Ak, ARV
AL PD-L1, PD-1, CTLA4 526k 3 A 50 19 MSTIES> . 5 AE I S0 288 46 A5 o5 400 16 59036 77 Be Ak T wh 3k 2
(5) #SLTH 7 BRI FRAR S LocRNA MR A9 CRC XS E/ME IR, KU PR s i . AR i
2. KPR (14 L5 0 (R VA RIS L 5T 1 G 88 25 w5 ) e i ki . S RETOUIN CRC 2R 25 11 245 40 ik
o (6) FET H 3 4~ RNA mSC H BLA IR T4 LG XU PP o A5 80 2045 80wl o ffy 3903000 1 e A 5 ) 2 77 i
G AR RO, SIEIRITWNIE . — AT Y Koy TR 2 R U . S5 A SR i x4
F SRV ER IR BEFZ . %5 T — R CRC BUSAHICM 73 F Ay, JFg 1R ST AAL,  a] 7611 R 52 b
HiBhE S CRC AL, BUS PSR MEARIAYT . ARBFSE AU BY T & 3 CRC B LA W bs 8 ) BB e (36
IR, T L S AR A U TR TR TR AL TR B

#1E! DNA E B E A RN L IR BV S R
B
B R2FBE M 264000
FIf: DNA JEAIZE Bk (DNA Holliday junction) & DU DNA TR 5T 5 X450 A5 IR B0

B AL AR BRI IEAE . JF R 2B T DNA G AE g Rz vh . S PR 2 g 10 o 2075 TR &
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SRR AR A 3 A TR DNA 540018 S i e e e (A . (0T DNA 475 5 UL %8 T4 48 DNA
BRAYAAERPENEAR ., T2 M2 500G . BOTIFIT R RERT I 5 (19 DNA B0 AR RS a7 i S 2 T
B, i DNA B % e A2 o e AR 2 — . AR T2 DNA BO0UEE . DNA Al 4 Ao — 2Rk
AR RAZ TR S B s . 0 OSBRI K. R R iz S M R BBt IR 53T, B e
A0 DNA BEAH Z5 R 7E IR A7 TP BT AEAE ] . T7id: WFTER BRI RORH A . im0 45 B T HARFHAR A B
IFHEE TR DNA RS HARTCR 1o, JERDOCIRRERT RS . B POLE T BN T la TR0 N &
1 BAE IR, BE— i A 2 HOR BT T A9 La AR T T DNA Bt 22 45 R 3% 3 1 8 440 9 R T L
Wil &R B la BEAIA S (Ko= 8.6 pM) . {2t DNA Bl EEARIE R (ECo = 7.6 M. ]
e HE R BLM XA e s RN P 1a REAR LD 21 P9 DNA ZE Rl 7 304 (14 4145 91 16 2O B 05 75 5 DNA 3L
BT, EHUMIEOITE . DAL 1a BEAE Rb FHAE MR 40 b i) ATR-DNAPKes-Rb {554, 35 5
TN R G ol S Je AR A2 R L R AL A DNA BRI P SRR R I BOR T DNA 545 200 7 158 10
IR A0 E T s 78 Rb BITEZRM . 1a BEE S AR TR B0 CnBTeE 30 19 DNA XUEEWT 2 8. JF
S EE R A ER AR . 4k REALR BUFSEE T8 DNA R AR 1a. %50 THET 20
JE AR 2 DNA I3 4 2 R A T B R SRS ME ) DNA 53405 . i BCHARAE Rb BHYE i 40 i v BB R DNA 456554
I I IR B GABE AR SRR . e Rb B R 2 B v U RE IO & ) 8 3 S HE W R 3R A

BX 550 BN Wnt 15 SR 2 ERBRIE BT PRI = 08 A

FRN #wEHW 2 gk
AL T KA B 25058 e I 430068

E . BB R AR R, 5 AR, JRBUS R GEMIR Z —, HIE it B4R w2 2.
KRAS, AW Wnt/B-catenin {5538 B AE PRI 09 & R IERE 7 1 R HEHTVEM . IR I RIE A 208 ) 259 T FE
ZFHLEL . O AR I IR YT B R B R . vk RIHIHL BT, IR AR & GFP-LC3 #: JE P 5
1OHF5E AR AR Ak KA Western blot SEIBFFE A 9846 K 5 R co-IP A GST-pull down #5725 [ 22 [i]
BIAREAER s FIFHZE BRGSO oe BN A Rk AR . 4508 ST B TCGA B . FRAilw okt
T BRI LR TOPS0 JEPIVE i ot 80 4, AT @i IC)E &30 STYK % [ W2 mi 1o 2, J5 SL R FH An 2B 2
ST BRI STYKL BE 5 PdIns3K-Cl1 &k A M EAEH] . [FEF STYKL g4 1% 2 & i
BECNI1 2 F1%5 90 (i 2 &R s ALE . SBUn iR BCL2 454 BECNI BREJI MR, MRk I4E 3 3w
EIEER . FRF, AT & STYK] DI ZREMIEX S 5 # . STYKL & 58 191 4/ B 2 BB LKk 7
XF STYKD 2RI B LA KX 13 Wit ) 424 Y R 3546 T2 e . FROTE R 3 STYK BB A% 1 25 5 i i
GSK3B Btk M HAT LM BT B-catenin 2 [ ABEIRALIE T, RIS LRP6 A5 EN 75 5 GSK3B Fi e 3] %
PR, BRZALIE B-catenin B AR SR Wnt (5 5@ G V. 3E—2B 0, FRATT & BU7E EGE RIBCT
STYKI1 fEfg 5 EGFR — & P [a] th 40 i iz 240 e, Rk, STYKL BRI EGFR Xf Beclinl 2 11 91 22
BERRALVET . M3 3 Beclinl 28 11 = BAK ML) B Bel2 454 Beclinl BORE W8T . AR HE 1 WE9805E I 1F I 5k
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P GSK3B YRR AT . AL KRAS B A= BB AN = . #Lm STYKL 5 BOIMBERS I Hl KRAS G12D/V iR
AMUEERE . S5iE. LR LRTIR. FROTEBRNRE T R BUF BT T STYKL A8 [ AT Wt 38 # 64 b R R AL .
ST B HL R A WA Wit 5538 B9 25 T SO R KRAS S48 1 [P 88 B FER BT FE o e

a. s e fCH 25 B

RERAFMRGPEAFSITBREREMEYARE 2 BREKRFEPHEEER

A KB B
HBSROFAE GRS 830017 LK B AR A AL R
ERFE S30017 BRI SRE  BEAF 830017

H W Sl Mok 2 AR S RE M TE S MR 2 BUBRIRAG (T2DMD Z (Al IR FR . {HL W RV 48 I T8 4l B a0
50 T2DM i FEABERR IR, A5 B S0380 Jk X A S8 R AR A7 2 e PR 201 2 A0 I SR A A 30 1) £ 35 28 2%
Mre B 8 R RIS S AR B OCIVE T,y T2DM % A= S AR R RO S AR IS . 7k B2 3
PRI 2Vl i A= A AR i A2 2 S0 A i s AR SRl A P i 8 k. 2 2 IR IR 5 40 T i
— A W 2 S A R AR AR AR R AR . HEAT 2 BUBEDR I A RFSR B E WA A SE 50, B X C57BL/6 /1N
B[] i %) J Rl I s 56 PR R B 1 984T RT-qPCR FHEE (1 T B 58 UG TESE 30, 2558 . R SRR WP R IR 4L B /K T
T2DM HUE# Wi 4] (NGT) ZIE A WA Ae B 25 5. 78 T2DM 4ih, A 6 Rl i iy F B8 .
Sutterella Fl Megamonas funiformis CAG: 377 %, ifif NGT £H v 8 Fh 41 B 19 =F BF WJ . #¢% . 41 Enterococcus
casseliflavus I Dysgonomonas capnocytophagoides %55 EZIRE I Wi M AE W BER AR AL 0 T 5 T2DM AH X 19
AR s T R 3 S A AR A i S PRI B 52, AN RIS f6fF FH A v OB €6 1% — DUARAT RAT R 1]/ BT
(UHPLC-QTOF/MS) #iAR, JE#a L 2A4s R Eon, P4 L3S0 vh 25 AR a0, ik vh 25 SR
%, T2DM #2800 2= SR ARIHE R0 Ko e Fal s R AR 26 e rh SR 282 T 50 PR Rl A LA,
BN 15 Fp s T2DM MCHRER . LA MO HT /R, Sutterella S JLA 22 RN FH S5 7 AN SR
Wikte, hPScEeRY . T2DM B AR A RE 08 T30 C57BL/6 /NI A ZEBL A 20 N, I 520 [ul
i B A G ) ZO-1 M Occludin (93835, EMER SR ARET, IR 2 DT e R n . WA 5% s R IE B
i AHE (KNGT) 40 2 BUBEIRAE AE (KT2DMD A Wt fE it Sohfe bR EER, Wi 79
ANERE Y 22 %% S, H, Parabacteroides distasonis, Weissella cibaria 43| KNGT, KT2DM 4 1 H.
TS0 () 2% 51, Lysosome, Peroxisome, Glycosphingolipid biosynthesis - globo and isoglobo series J&
KNGT 4 i HA B4 2% 53 5% . ABC transporters. Acarbose and validamycin biosynthesis /& KT2DM 4
h HAT B I 25 Sl i . AR RIS AL T A SR R . KNGT 4R KT2DM 41 g 86 Fiifi A= 47
ERFMEZES . HrhimE i Alanine, L-aspartic acid, L-Cysteic acid 1525 5 # Weissella cibaria It & 43—
., ROCrHra R, FR2s R 5 AR X TR R (2 Wi B B 8Os M fH (AUC > 0. 9) . 454t
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AT R T IEFREI A 2 BORE bR AR 2 (8] 738 B R A P 5 D RE Y 22 S P, I Qa8 ™ 4 15 M 1 T A ) TG
B XL BN IE AR DR A 2 ROBE DR A LR AL 2 (0] B R R B 4 TR ZR R . AT T2DM 2 W7 A it B )
AR S .

Exosomes derived from Huc-MSCs drive endocrine

precursor cells differentiation into islet cells

Guoya Tang', Liangcheng Li'"
'State Key Laboratory of Cellular Stress Biology, Fujian Provincial Key Laboratory of
Innovative Drug Target Research, School of Pharmaceutical Sciences, Xiamen University,

Xiamen 361102

Aims: Decreased or insufficiently functional pancreatic islet §-cells are the underlying cause of diabetes, and
mesenchymal stem cells (MSCs) -derived exosomes have demonstrated great potential in promoting repair and
regeneration of damaged tissues. In the present study, we aimed to investigate the role of human umbilical cord
mesenchymal stem cells (Huc-MSCs) -derived exosomes in promoting islet regeneration and underline mechanisms.
Methods: A mouse model of pancreatic islets deficient diabetes mellitus was established by intraperitoneal injection
of streptozotocin (STZ) and treated with Huc-MSCs and Huc-MSCs-derived exosomes through tail vein injection.
Serological, histological analysis and single nucleus sequencing (sNuc-seq) was applied to investigate the underline
mechanisms. Results: Our results showed that exosomes derived from Huc-MSCs regulate blood glucose in diabetic
mice, restore pancreatic -cell function and islet structural integrity, and also increase pancreatic islet number by
exosomes was revealed, which could be a good substitute for Huc-MSCs. Investigating underline mechanism by
sNuc-seq shown that endocrine precursor cells exist in STZ induced diabetic mice, which are also exist in T2DM
patients evidenced from analyzing public database, and exosomes derived from Huc-MSCs promote differentiation of
endocrine precursor cells, thereby increasing pancreatic f-cell number and restoring functional pancreatic islets.
Conclusion: Our current study slows, for the first time, that there are endocrine precursor cells exist in diabetic
pancreas and it could be differenated into functional islets, which provides a scientific basis for the application of

exosomes derived from Huc-MSCs in the clinical cure of diabetes mellitus.
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Celastrol Targets the ChRREBP-TXNIP Axis to Ameliorates Type 2 Diabetes Mellitus

Duanfang Zhou''?, Weiying Zhou'+***
1. Department of Pharmacology, College of Pharmacy, Chongqing Medical University,
Chongqing; 2. Chongqing Key Laboratory of Drug Metabolism. Chongging; 3. Key laboratory
for Biochemistry and Molecular Pharmacology of Chongqing, Chongqing, China.

Aims: Thioredoxin-interacting protein (TXNIP) plays a pivotal role in regulation of blood glucose homeostasis
and is an emerging therapeutic target in diabetes and its complications. Celastrol, a pentacyclic triterpene extracted
from the roots of * Tripterygium wil fordii Hook F, can reduce insulin resistance and improve diabetic
complications. This study aimed to untangle the mechanism of celastrol in ameliorating type 2 diabetes (T2DM) and
evaluate its potential benefits as an anti-diabetic agent.

Methods: db/db mice was used to evaluate the hypoglycemic effect of celastrol in vivo. Enzyme-linked
immunosorbent assay (ELISA) and 2-NBDG assay were used to detect the effect of celastrol on insulin secretion and
glucose uptake in cells: Western blotting, quantitative reverse transcriptior PCR ( RT-gPCR) and
immunohistological staining were used to examine effect of celastrol on the expression of TXNIP and the
carbohydrate response element-binding protein ( ChREBP) . Molecular docking, cellular thermal shift assay

(CETSA), drug affinity responsive targets stability assay (DARTS) and mass spectrometry were used to test the
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direct binding between celastrol and ChREBP. ILoss- or gain-of function studies further confirmed the role of
ChREBP and TXNIP in celastrol mediated amelioration of T2DM.

Results Celastrol treatment significantly reduced blood glucose level, body weight and food intake and improved
glucose tolerance in db/db mice (Table 1). Moreover, celastrol promoted insulin secretion and improved glucose
homeostasis. Mechanistically, celastrol directly bound to ChREBP, a primary transcriptional factor upregulating
TXNIP expression. By binding to ChREBP, celastrol inhibited its nuclear translocation and promoted its
proteasomal degradation, thereby repressing XNP transcriotion and ultimately maintaining glucose homeostasis and
ameliorating T2DN through breaking the vicious cycle of hyperglycemia deterioration due to TXNIP overexpression.

Conclusion: Celastrol ameliorates T2DM through targeting ChREBP-TXNIP aix (Figure 1). Our study
identified ChREBP as a new direct molecular target of celastrol and revealed a novel mechanism for celastro-mediated
amelioration of T2DM, which provides experimental evidence for its possible use in the treatment of T2DM and new

insight into diabetes drug development for targeting TXNIP.
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Hypoxia induces fibroblast-like synoviocytes “semi-pyroptosis”

by activating NLRP3 inflammasome and mitophagy in rheumatoid arthritis

Zhang Lingling, Hong Zhongyang, Xu Li, Zhang Xianzheng, Wang Han
Institute of Clinical Pharmacology, Anhui Medical University, Key lLaboratory of Anti-
Inflammatory and Immune Medicine, Ministry of Education, Center of Rheumatoid Arthritis of

Anhui Medical University, Hefei 230032.

Aims: Rheumatoid arthritis (RA) is characterized by persistent synovitis. Hypoxia is an important factor in
the development of synovitis. The expressions of hypoxia-inducible factor 1 ( HIF-1), nucleotide-binding
oligomerization segment-like receptor family 3 (NLRP3) and gasdermin D (GSDMD) were increased in fibroblast-
like synoviocytes (FLS) of RA. Activation of mitophagy is often accompanied by chronic inflammation. Bcl-2 19-
kDa interacting protein 3 (BNIP3), a key protein that mediates mitophagy, is one of the downstream genes of HIF-
1. The previous study of our group found that pyroptosis was mediated through activation of NLRP3 inflammasome
in FLLS. Based on previous studies, it is further explored whether hypoxia induces FLS pyroptosis, and the effects of
mitophagy on synovitis in RA.

Methods: The expression and distribution of GSDMD-N in synovium were analyzed by immunohistochemistry.
Pyroptosis of FLS were observeed by scanning electron microscopy. The mRNA levels of BNIP3 were analyzed by

Quantitative PCR (qPCR) . Short hairpin RNA was used to explore the roles of HIF-1a, GSDND and BNIP3 on
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synovitis. The binding of HIF-1 to BNIP3 or NLRP3 promoter was verified by CUT&.Tag assay. Colocalization of
L.C3B and mtROS in mitochondria was analyzed with confocal laser fluorescence microscope.

Results

1. Hypoxia could induce pyroptosis of FLS by HIF-1/NLRP3/GSDMD pathway.

FLS exposed to a hypoxic environment exhibited a large number of membrane pores. The cell contents
overflowing from the membrane pores were also observed. Next, immunofluorescence image analysis showed that
the level of GSDMD-N in FLS increased under hypoxia. Western blot analysis showed increased expression of
NLRP3, ASC, caspase-1 cleaved-caspase-1 and GSDMD-N under hypoxia in FLS. The levels of IL-18 and 11.-18
were increased under hypoxia. When HIF-la shRNA was used to inhibit HIF-1q expression, results showed a
significant decrease in NLRP3, ASC, caspase-1 cleaved-caspase-1 and GSDMD-N compared with the negative
control group.

2. Hypoxia activates mitophagy by HIF-1a upregulates BNIP3 gene transcription.

Western blot analysis showed significantly increased expression of HIF-1¢ in the nucleus of FLS under hypoxia.
The expressions of BNIP3 and LLC3B in FLS increased under hypoxia. Furthermore, after HIF-1lq¢ was
downregulated, the levels of BNIP3, LC3B were also reduced. Analysis of the HIF-1 promoter binding sequence
and human BNIP3 promoter sequence revealed that there was a HIF-1 binding site on the BNIP3 promoter. The
result was found that HIF-1 does bind to the BNIP3 promoter in FLS by CUT&.Tag and qPCR analyze. These
results suggest that HIF-1 initiates BNIP3 transcription in FLS in a hypoxic microenvironment.

3. Activation of mitophagy induces FLS “semi-pyroptosis” under hypoxia.

To explore the relationship between mitophagy and pyroptosis, the mitophagy inhibitor chloroquine was used to
block BNIP3-mediated mitophagy activation under hypoxia. The results showed that the pyroptosis of FLS were
more significant in chloroquine group than that in no chloroquine group. In chloroquine group. the expression levels
of NLRP3, cleaved caspase-1 and GSDMD-N were further increased compared with the hypoxia group. And the
levels of IL-18 and I1.-18 in cell culture supernatant were also significantly increased. Furthermore, similar results
were observed with gene silencing of BNIP3.

Conclusion

Hypoxia can induce pyroptosis of FLLS by HIF-1/NLRP3/GSDMD pathway. Hypoxia-induced upregulation of
BNIP3 is the core cause of mitophagy activation. HIF-1a could activate the mitophagy of FLLS by upregulates BNIP3

gene transcription in hypoxia. Hypoxia induced mitophagy, which lead to the “semi-pyroptosis” of FLS.
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Artesunate protects acute pancreatitis model mice induced by cerulein combined

with lipopolysaccharide via inhibiting TLLR4-dependent autophagy

Hong Zhou'* , Xiaoli Li***, Yanyan Cen®'*, Dan Liu'* , Chao Liu**, Fei Deng '*

1 Key Laboratory of Basic Pharmacology of Ministry of Education and Joint International
Research Laboratory of Ethnomedicine of Ministry of Education, Zunyi Medical University,
Zunyi 563000; 2 Department of Pharmaceutical chemistry, College of Pharmacy, Army Medical
University (the Third Military Medical University) , Chongqing 400016; 3 Department
of Pharmacology, College of Pharmacy, Chongqing Medical University, Chongqging 400016;
4 Chongqing Keyl.aboratory of Drug Metabolism, Chongging 400016

Aims: Acute pancreatitis (AP) is a common clinical gastrointestinal disease, and there is no specific drug for
treatment in clinical practice. Therefore, We investigated the effects of AS on caerulein (CR) and lipopolysaccharide
(LPS) -induced AP models in mice; AS on TP combined with LPS and CR combined with LLPS induced AP cell
models; and finally, further investigated the effects of AS on key molecules of autophagy and the TRI.4 pathway
investigated.

Methods: The AP mouse model was established by intraperitoneal injection of CR (100 mg/kg) every hour for
six injections; followed by immediate intraperitoneal injection of LPS (10 mg/kg) . The effects of AS on
histopathological damage, digestive enzymes and pro-inflammatory cytokine levels in the pancreas of AP mice were
observed. AP cell models were established by LPS (0.1, 0.3, and 0.9 pg/mlL) combined with CR (0.5 nM) and
by LPS (1 and 3 ng/mL) combined with TP (5 and 10 pg/mL), respectively. The effects of AS on the levels of
digestive enzymes and pro-inflammatory cytokines in AP cell models were observed, and the effects of autophagy
inhibitors on the levels of pro-inflammatory cytokines in AP cells were detected. Finally, the effects of AS on key
molecules of autophagy and TRI.4 pathway were investigated by immunofluorescence and immunoblotting.

Results: We found that AS not only significantly reduced serum amylase and trypsin activities and increased
SOD activity in AP mice, but also significantly reduced the levels of TNF-¢ and I1.-6 in serum, pancreatic tissues,
and intraperitoneal lavage fluid. In addition, the number of PMs was significantly reduced after AS treatment. In
vitro, the combination of CR and LPS induced a significant synergistic effect by further increasing the level of
secretory amylase activity in AR42] cells. A small dose of LPS in combination with TP induced a large release of
TNF-« and IL-6 from PM with a significant synergistic effect, which was better than that induced by LPS or TP
alone. We observed the levels of pro-inflammatory cytokines and digestive enzyme activities in the supernatants of
two cell models and found that AS inhibited the amylase activity of AR42] cells stimulated with LPS in combination
with CR and suppressed the levels of pro-inflammatory cytokines released from mice peritoneal macrophages and
RAW264. 7 cells stimulated with LPS in combination with TP. This suggests that AS exerts anti-inflammatory
effects by inhibiting digestive enzyme activity and pro-inflammatory cytokine release. In addition, autophagy

inhibitors (1.Y294002 and wortmannin) inhibited the levels of pro-inflammatory cytokines released from mice
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peritoneal macrophages stimulated with LPS in combination with TP. This suggests that autophagy is aberrantly
activated during AP, which is closely related to autophagy. In addition, we found that AS inhibited the expression
of TLR4 and MyD88 (important molecules in the TLR4/NF-kB signaling pathway) as well as Beclin-1 and LC3II
proteins (key molecules in autophagy) in RAW264. 7 cells.

Conclusion: AS has a protective effect against AP in mice. AS protects mice AP by inhibiting digestive
enzymes and proinflammatory cytokine levels, and protects AP cell models by inhibiting TIL.R4-dependent

autophagy. Thus, AS can be considered as a potential agent for the treatment of AP.
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IBHYSERZRET , MASM R 5T IO ARSE R ARV E L . a4 2RI I MASM diid Rpxy AAEAEH] .

B BRACE ST A MASM EAT B 6 B0k REAE £F HI AN R AF A 21 . Rpxy 2 A0 BEAE . Rpxy
R RE G IR BEAE M TS, Rpxy i R W& IR 2E0E , MASMli Rpxy ZIEIEH] . R B H IR BEAE 910 YT
PRA T L 25 R IT RERY 25 5L

1 VEGF/TNF-0, W45 2 M BIW PR 7 X XUE X TR B SLIEFH R

KRSC RTT MR MZEZ B EE UK MR BHgte NI BRBEK
EERIRAZ AR M 350122

. KRBT 4 (Rheumatoid arthritis, RA) Z2EIR 95 3h F e sk E RN 22—, HAY
1555 RAEYT 250 RS0 1] R W1 R0A S T A A e S BR A, PR U 2R BT IR 2459 . L TNF-o (Tumor
necrosis factor, TNF-o) #fl s (3457 PEHUIR I & 454 SORBE AP0 RA R, A X 30 % iy B FIRYT T
B, PR TNF-o AIREA R IXEE B e E8om N R, M NI A KK F (Vascular endothelial growth factor,
VEGE) J&RAMS—AHEFRKE, i VEGF N0 IS4 S TNF-o /508 BRACEARIAI L, /23 RA
(R, Jiik: AW BAEFF & —Fhnl I BRI TNF-o #1 VEGF 9 XURE S P BB i V-3, I 56 UF Ak Py 4
HIHT RARCE ., 4558, TEAJS M V5-3 5 TNF-o Ml VEGF (455 511 45 &% P R & A= o 48, V5-3 REAT &4 441
TNF-o fll VEGF Frifs & WAL Y2E5508 , GRS RA-FLS fil HUVEC (3455 fiT 4 . HUVEC i B8 7 F L R
PRGN JAE F (95300 o I JH V5-3 AT LABR A JEE PR B 238 | 3 S 0 LA A i, D D0 i S TR G 1 4%
(CIA) /MR RAEM ™AL, HEEANZRHUGEMHM TZEE L TNF-o 5450, EHLH . V5-3 3l T
p65. AKT Fl VEGFR2 By BB Ak, LR I3 4 4 h TNF-o fl VEGF (077 2 . B B%IE W J2 58 i B W NF-«B,
PI3K/AKT FI VEGF/VEGFR2 {55k k¥ RAER. 45i8. V5-3 T LLEIATBH W VEGF 1 TNF-o 3 .
IFHA P RA R A REJE —Fh s IRBT TNF-o 3677 JR BRAE AT 71
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Analgesic triterpene alkaloids targeting Ca,3. 2 low-voltage-gated calcium channel

through a new binding mechanism

Ye Gong’, Rui Liu', Ding Dong, Yin Nian *
State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming

Institute of Botany, Chinese Academy of Sciences, Kunming 650201

Aims: Elucidating the molecular basis of drug binding sites (pockets) will facilitate the structure-based

2+ channels (LVGCCs; Ca,3.1-3. 3) are important drug targets

innovative drug development. Low-voltage-gated Ca
for several neuronal disorders, such as epilepsy, pain, and essential tremor. There are divers types of high-affinity
Ca, 3 inhibitors. However, molecules with notable subtype-selectivity are still scarce. Recently, we identified that
9, 19-cycloartane-type triterpene alkaloids from Buxus species are promising Ca, 3. 2 inhibitors. In particular, for
the two most highly expressed and distributed LVGCCs, Ca,3. 2 and Ca,3. 1, a sub-type of these alkaloids showed
prominent selectivity on Ca, 3. 2 over Ca, 3. 1. Therefore, it is of interest to investigate how this type of triterpene
alkaloids interact with Ca, 3. 2 and whether they could be a potential lead-structure (prototype) for Ca, 3.2 drug
development. Methods: Patch-clamp was used to study their electrophysiological properties. Construction of
chimeras, site-direct mutagenesis, and computational simulation were used to elucidate the structural basis of
binding mechanism. Animal behavior tests were carried out for evaluating in wivo analgesic effect of active
compounds. Results: (1) These alkaloids show different levels of selectivity, with NYHY10 to be the best one,
indicating 30-fold selectivity for Ca, 3.2 over Ca,3.1. (2) NYHY10 also exhibits negligible or weak effect on a
diverse group of recombinant and native nociceptive ion channels. (3) The high selectivity of NYHY10 is from a
new binding mechanism between itself and Ca, 3. 2, which attributes to aminomethyl group at ring A and the
configuration between rings A and B of NYHY10, and the most important aspect, the conserved serine in the
fenestration between domains II and III of Ca,3.2. (4) NYHY10 produces strong analgesic effect against several
mouse models of pain but not in Ca,3. 2 knockout mice. Conclusion Our studies provide an attractive analgesic lead

structure, and valuable structural insights to develop next-generation of sub-selective Ca,3. 2 inhibitors.
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ZERHRER Pirin WEUEEESRIEERSH

X Pesm' sREE  EEFT FEXF TSR Hm
YR I K A TR 2 TR R KYb 41008157 b A I I IE AR A 9 /e A PR
Kb 410021

F#): Pirin 2—FME THREZHENE cupin FZIER BB EN . EEE. BV PRERST BT Z Rk,
VERFEFIANTA . Pirin (834825 57 5 AR R BGEIE MR B OIARSC . 7R Q3R A 2Rk . &
AT, FRATE LI H PRI A S RGP (quercetinase) [YRIVE A I IALEHY . IEK LR 8 21 o i s
R . L, PREUSE  WERRE A W B PR E R Pirin [WYRE AR 22 5% T B, Tk JETWR
HEE —Z RN FTE (LCMRM-MS) i 6 REUE  mseth . 2008 18 e 5545 a8 0 JBR a1 i 1t D7) Ak
B, 28 blast S3HriE e 4 H RRFEIKEBE, 257 Pirin [F]J5EE A1/ Bottom-up %€ 5E ik, 454 stk
I Pirin [RRE A9 4 BAREAK HESr 13 TARAE KB & — %5 FEH E B WO (1 — 22 RO W Bl ik, 16
MTF 2R YRS Pirin [W P08 F RO %8 S5 &, H0Ah. T FY R A0 0L B0 P S0 100 7 A kA T — Y B Y
A EIERE A BGE & TR RN BEGE . REUERSZ 5 5. BB ERREMEN PR - R
. MEFRHNS Pirin [FPRE ST E B SCOUR R A WIS TR . N 4180, RO AN AF Y Pirin
IR I RIA 22 F M LS. 4518 Pirin EATERIY 5 FORRIAA Y 22 5 R0k, DUFIER KRR . A3T5
ORI A AL AT IR IR T LA MO Al . s JA T, R PERE Pirin Rk 29225 . HikE
PERbIR AN IAE G . TSRS S 2B R Pirin Riki 2R, H2ER0THEY NFKB 75 A X,

ETENESTRARRT PGS ILEBE S S EER RN

HERW S FE B S
L S R ERFEBE RO RS Ee S S 5500145 2. SENEERLR A b
PTG E R E S S 5500145 3. STHIAE KR Wrs e S
550014

FIY . B 25 7E A BRVE ARz N . v 222 A R ) R 2 32 DG T o o AR 7 226 20 B2 A AT A 240 i 7K
FEXAEMIRNZ RS, Zikie. ZHARIEATIATELE . FATC T2 0 T 25 W I TR R AR 2 e R4 A
U BATHERTI L T R BN ZE I N Tt/ NE AR (HK-2) A ST IZR e b2y b A2 e v
PRI GEIR P T 2 AFAE B — Ty AW T R TR AT B Xk LU 25 14 5 40 2 VR P AL R 2 A T 5
DU I 251 09 2 A VERT SRR SR 25 105 . D71k . HK-2 RS T AR 0281 . RAT MTT k46
20 MLAFT5 36 5 383 e P IR 20 BT (SRS T 00 M 40 (ROS) . SRR B (MMP) . 44 H . DNA & i,
Ca*" NYi/K . NF-kB p65 Af%. MAPK 1 JAK2/STATS {5 5 i@ B AH G 8 1 iR 3k SR AL 2 ROt 46l
ATP i, JCAM AR A T 455 (25 /EH HK-2 400 6 h, 10Z58 20, 50 1 100 pmol « L' ZH 44

47



H [ 25 2R IR 2023 458 10+ 55 N B

fis ROS KB B8 (p<<0.05, p<<0.01); EJH 24 h, 11ZEWZH MMP /K- FLZER 50 1 100 pmol » L' 4
ATP KB BT (p<<0.05, p<<0.01), [LZEW 20, 50 F1 100 pmol » L' 435 40 M % 5 A0 B 77 R Lk Ji
IER D> (p<<0.05, p<C0.01); XFAHICAF 5l i 2R (A AR I 45 R @R, 50 A1 100 pmol « L' 1L ZE 42 fiff
NF-«B p65 & E# R b 3 A#%. H 1298 p-p38 MAPK, pERK, pJNK, JNK 1 p-STAT3 & 1 £k (p<<
0.05, p<<0.01); WIZEMMEH 48 h, #rl%] HK-2 4% A= Ca™" N AMANEMA T, WLWZERE 50 F1 100 pmol « L7
2 Ca®" PN MARM T K- B8 T IER 4 (p<<0.05, p<C 0.01), Z5iE. 20—100 pmol « L1l 258 HK-
2 MR TR P S0 P EUKT T S 0 S I A2 B R T O

Chinese medicine Bazi Bushen mitigates cognitive decline
in high-fat diet-fed ovariectomized mice through miR-23a-regulated

NAMPT-NAD-SIRT1 and PGC-1¢-SIRT3 dual pathways

Xiaobin An, Jing Ai
Department of Pharmacology ( The State-Province Key Laboratories of Biomedicine-

Pharmaceutics of China), College of Pharmacy of Harbin Medical University, Harbin 150086.

Aims: Bazi-bushen capsule (BZBS), a traditional compound Chinese medicine, exhibits remarkable anti-fatigue
and anti-forgetting properties for the elderly population. However, it remains unknown whether and how BZBS
affects the cognitive decline of aging females. Methos: We developed a female aging mouse model by combination of
high fat diet (HFD) and ovariectomy (OVX) for 8 weeks. Behavioral test was used to evaluate cognitive function.
The morphological and functional changes of hippocampal mitochondria and its molecular mechanism were assessed
by transmission electron microscopy, western blotting and biochemical assays. SwissTargetPrediction, KEGG and
GO enrichment analysis were used to screen the AD-related components of BZBS. Results: We discovered that a 2-
month high fat diet (HFD) accelerated cognitive decline in ovariectomized (OVX) estrogen-deficiency mice and
induced mitochondrial damage caused by the upregulation of miR-23a, which mediated the inhibition of NAMPT-
NAD™-SIRT1 and PGC-1¢-SIRT3 pathways. These phenomena were not observed in mice with either HFD or OVX
alone for 2 months. BZBS treatment effectively mitigated the decline in spatial memory, episodic memory, and
nesting execution in HFD-fed OVX mice. Notably, BZBS treatment effectively reversed the swollen mitochondria
and loss of cristae, decreased ATP level, increased reactive oxygen species (ROS), reduced glutathione (GSH),
and elevated malondialdehyde ( MDA ) in the hippocampi of HFD-fed OVX mice. Molecular mechanism
investigations revealed that BZBS significantly enhanced the functionality of NAMPT-NAD" -SIRT1 and PGC-1e
SIRT3 pathways in the hippocampi of HFD-fed OVX mice. Further studies demonstrated that BZBS could reverse
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miR-23a overexpression-mediated inhibition of NAMPT-NAD-+-SIRT1 and PGC-1o-SIRT3 pathways, both in vitro
and in vivo. Additionally, through bioinformatic analysis and biological validation experiments, we identified that
chlorogenic acid, osthole, schisandrin-A, and shisandrin-B contributed to the reduction of miR-23a levels.
Conclusion: In this study. we offer a new perspective on the effects of BZBS treatment on the cognitive deficit of
HFD-fed OVX mice. We report for the first time that the upregulation of miR-23a, leading to the loss of function in
of the NAMPT-NAD"-SIRT1 and PGC-1o-SIRT3 dual pathways in the hippocampi, is the key mechanism of the
cognitive impairment in HFD-fed OVX mice. BZBS shows promise as a potential treatment for cognitive decline in

obese women experiencing aging or undergoing oophorectomy.

YY1 £ &% 5 il SGK3 i@ i3 GSK3p/p-catenin {5 518 B& {2 i3t
ER" 2L IR & R ML I 5T

HRERI A2 25 Bl R HK 400016

EAY: I is AR s R A S E A (SGK) Rk SGK1, 2 il 3 41, 4T PI3K {5538 i 4 F 7.
5 AKT BARMINZER , YRS EMIGE . SGK3 FEThfE LBk baE =4 AKT, 7ERIKE AKT 805
iR . ORI Z ARTFST R, SGK3 fEFLIE (0 & 4 KR Th R EEZMIER . YY1 25 m 7L AR
PR R A R JE I G PR AN PR . R ST R TCIR AR AT X T L AR I 40 A 2R 04 G ) 30 2 7 7L e 8 o o 41 41
AR R B YYD fyad ik, SR, 7€ ER ZUARIETh . YY1 ¥ SGK3 iy ELARMLE i Ry RE . Jrid. FIAH
JEdE LR 3% (The Cancer Genome Atlas, TCGA) . Eilift 3% (Gene Expression Omnibus, GEO), A&
H A& (The Human Protein Atlas) Kaplan-Meier Plotter %4 /3 #r YY1, SGK3 7EA [ BIFLAR . 20
MR 2Rk, RAEAEI T, R S s A AR I I PREE AR 4120 YY1, SGK3 ik /K-, TIMER2. 0 45 F 43
YY1 ZEFLARIE P RIK KT B 5 SGK3 fyAHSeE . R AN S . EAU, 4iH 5o ke . 7k o S A B AR IR S 5045+
SGK3 {2 ER" FLIESFE A1E M . R hTFtarget, PROMO 583 Hr SGK3 (%% 5T, Il it JASPAR %¢
P52 T LA e 25 A0 45 s Chipbase 82 . YY1 pulldown SE8343 8T YY1 He85 527, SR A Western blot
98 i PCR (RT-PCR). #HufELiiiE (Co-Immunoprecipitation, Co-IP) . i 2% B B 38 i 2 A& 5 1 S
et [ H i 4EI3E  (Chromatin Immunoprecipitation, ChIP) , XU#% 622 B 45 . K 4 517 B AR R S 36 9% ERY
FLIRIEAN YY1 B A AT SGK3/GSK3p/B-catenin f551@ #. &5H: RATHIFZEEREW ., YY1 F1 SGK3 £
ER" ZUMRR AR E S e rh i 365 @ 3RIA0Y YY1, SGK3 5 ER™ 7L & BUS AN RAHC. TIMER2. 0 %
WEREHT B, 76 ERTFLE . YY1 55 SGK3 B BEIEARSE, diffusdsn. EAU. A0 vafe . AP i B AR
G dEiE (Co-Immunoprecipitation, Co-IP), Western blot, RT-PCR 24 % 1, SGK3 5 GSK3p H.{E, Bz
1k GSK3B. i B-catenin FAZFENL, MiMifE#E ER" 2L AR 400 0938 58 5 7736 . hTFtarget. PROMO 4 /& 4>
Mr. AP YYD & SGK3 (5t 1, FEiid JASPAR B e i H e s 45 &7 s, i it ChIP J W ¢ % K i
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G LA YY1 255 3] SGK3 Ji3 sh FA2 ik HAL 547 . Chipbase #(4l . YY1 pulldown 2553 H7 & L YY1
SIS H - p300, p65 B A, i SGK3 kgt Rik, 45t AT T — DI YY1 &4 4L
SGK3 #5%, It GSK3B/B-catenin/cyclinD1 {553l A2 ER ™ FLBE & A2 L. AWM HLL YY1, SGK3
D R 2B B PRYA YT SR TR 0 LK R

B E TR > AP FRARAIG NS AR RT B 42 E APP/PS1 /NRIAKIFERS
PRI E. AT
RUIERIR 22y 2l E R R A KRG G B E g = B 650500

H: BIRZZIGEREE (AD) 2 —R BT . IR L LICAZ RN A T RE AT O B RRAE, b 58 fi
(345 RO 2 S BON A D BE R RS AL O S BRI AF R, ] LRI O —Fh K AR A ) £ 1 20 T R S
&Y. BRI EAGEAEMMZ BRI ER . ZEIRFFE P IR THR G R GT 0 APP/PST XU 5L PR /N BN F T RE 1Y
SR LA S o 5% T S (AR DEHLR . ik o 60 6 i APP/PST /INERBEML S A 4L, 4350k AD BRI
(APP/PS1 41) . FIHEFIFEFAEL (10 mg/keg/d) . FIEPIRTHHIELA (25 mg/ke/d) . FIHEPL R FAEA (50
mg/kg/d) . ZAEURFTA (0. 65 mg/kg/d), FHHUFIE C57BL/6 /NEME N2 X BRAL (WT 4D, 4l 12 B, 4
P B IAHR 250 A FE . AD BRI WT 23 (5% BRAL 45 TS IR BN ZRIRKE S, 2l 14N H . RA
HEIS ZER A Morris 7K R B SEEPPAG /NN I DI g . 383 J2 [R e G g8 /N RV S i 2 oo A% e . ol P35 S e
T 5 T LS T 4 26 1 5 A 4 3 P R O 3k e (00 L5 5 A (A Ao 22 O R 2 T 25 W S B 1 . g T
FRE AL 5 45 41 /N BRUAE T PSD-95 il SYN i BH 1 41 i 4. Western Blot 61 4% 41 /)y BRUE T 41 41 APP,
BACEL, B-CTF, AR, PSD-95 #1 SYN W& FARKKN-, N ELISA #5I0 & 20 /N BUHE S5 ARi—io 1 ARi—i 1Y &
T, S5 RS ZERAN Morris KRBT RELIRAE R BN, 5 WT 4ltbik, APP/PSI AUNRURESEAIN ., 256
WHL, BARGBRAS B e B B d b (p<<0. 0D, AHIRUEL. B it . 7Kk By ik 30 vk R R SR — Uk 28 65 1 1)
BRI (p<<0.0D); WG R IRP B, M, M oHF M EIRAL, Mol £k, Je IR i
s HEEH BACEL, B-CTF, AB. Ao fl ABiw BFHIN (p<<0.01); WFLHZEMAAEE . RAE X, &
filJ5 B Y (PSD) JEEE ., MECRAH 2 IO 58 52 2 LA RO 58 % B B b i /b (p<<0. 01D, il AHSCHR 1 (PSD-
95 1 SYN) MIFRKKFHE TR (p <0.01), 5 APP/PSI 4 L%, FIHERIGThHIERA ., 2578 4 M 2 2R 5
A1/ BUBHBE RN . SR BB, EARG RS B I IA) S35 (p<<0. 05 3 p<<0.01), AHIRKEL. Bddin &,
K B R VR R I RN — R A RN (p<<0. 05 B p<<0.01), B DR KPR, AT s k. BIK
Wi, MMECHIER ;s 5 BACEL, B-CTF. AR, AR Ml AR W/l (p<<0.05 8 p<C0.01); Ffim@RE .
SMIEVE XK . RS ECEY (PSD) JREBE . MEMHR 2 O 28 5 vk DL B S B BE R I (p<<0. 05 8 p<<
0.0, ZEMAHCHEE (PSD-95 F1 SYN) MFRIKAKTFIEM (p<<0. 05 8¢ p<<0.01), 5t Wl Hh gt vl DL i 4
il BACEL sZm AR MIAERT, W% ABM=AE. JAE, IRl nT 881, vz APP/PS1 /R & oot 4 JF
e HIA D RERE DS
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Elabela-Apelin/APJ system promotes platelet aggregation and thrombosis via
activating PANX1-P2X7 signalling pathway

Zhe Chen, Linxi Chen *
Hunan Province Cooperative Innovation Center for Molecular Target New Drug Study,
College of Basic Medical Science, Hengyang Medical School, University of South China,
Hengyang 421001

Aims: The human AP] receptor is an angiotensin receptor-like receptor that has some homology to angiotensin
Il receptor. Apelin is a endogenous peptide ligands of APJ receptor. Elabela, a new endogenous ligand of AP]J, has
an important role in embryonic development. Elabela-apelin/AP] system is an important regulator in certain
thrombosis-related diseases like atherosclerosis, myocardial infarction and cerebral infarction. Our previous reports
revealed that apelin/ APJ system exacerbates atherosclerotic lesions. However, little is known about the relationship
of elabela-apelin/AP] system between platelet aggregation and athero-thrombosis. In this paper, we aim to
investigate the effects of elabela-apelin/ APJ system on platelet aggregation and thrombosis.

Methods: The platelet aggregation rates were detected using optical turbidimetry method. Whole blood from
New Zealand rabbits was induced into a thrombus model in vitro using Chandler method. The aggregation rates of
APLNR"/ mice and human platelet were used to revealed the effects of elabela-apelin/APJ system on platelet
aggregation. Some potential APJ receptor-targeting inhibitors from the traditional Chinese medicine monomers such
as schisandrin A were screened out with high-throughput drug screening in silicon. The APJ-targeted drug such as
cobicistat from the FDA-approved drug library were screened out with bioinformatics methods. The middle cerebral
artery occlusion (MCAQ) model and zebrafish trunk thrombosis model were used to evaluate the effect of Sch A and
cobicistat on ischemic cerebral infarction thrombosisin vivo.

Results: Results of the present study demonstrated that elabela and apelin-12, -17, -36 subtypes actually
promote platelet aggregation and thrombosis via activating APJ receptor. Furthermore, the EC;, value of apelin-17
is the lowest for inducing platelet aggregation, implying that apelin-17 has a strong effect on platelet aggregation
than other subtypes and may play an important role in severe thrombotic diseases such as deep vein thrombosis.
Besides, the maximum aggregation time to peak (Tmax) of apelin-12 is the longest than other subtypes, which may
be involved in some chronic thrombotic diseases such as chronic cerebral thrombosis. Interestingly, there is a
phenomenon that elabela and apelin-12, -17, -36 show opposite effects with apelin-13 when activating AP]
receptors. Moreover, Gi inhibitor PTX abolished the anti-thrombotic effects of apelin-13, while Gq inhibitor
YM254890 abolished elabela and apelin-12, -17, -36-induced thrombosis, suggesting that APJ receptor can couple
different G protein signals to mediate the multiple effects of elabela and apelin subtypes on thrombosis. More
importantly, elabela and other endogenous ligands like apelin-12, -17, -36 all induces platelet aggregation and
thrombosis by activating pannexinl (PANX1) -P2X7 signalling pathway. Interestingly, diuretic spironolactone, a

novel PANX1 inhibitor, alleviated elabela and apelin subtypes-induced platelet aggregation and thrombosis.
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Hi: Jigr4idk (Pulmonary fibrosis, PF) i@ AT 4, FARAE T 58 B A B IR . 40 M A1 i o
DURR LA B S 27 A S B A v, 1 B 4 M e B b, % 2F 389517 (Swertiamarin, SW) J& T WG k0GR 654,
BAYEAN. Bi. BT RAGUEIRGEIEM . ki SW 2&BA+H PFAEA, HECRRRE. ABRE
IHRPNANSEE , W SW RIHT PF AR BRA AWM B2 540 FXHEHOR . W SW T PF (1915538 i% A
M RS RANE KT AT R IR S U AT A AR FHEE A, IR LR ek 1 &
HRE 215 T/ B £F 4 AL B AL, Sl A A T aE . 418U FE 2% (HE F1 Masson et I J7-[8] B % 1k
(EMT) bRk, FALRdESs . BALF e i 75 . PPN AR SRt humier e b /e 78 LPS i 510
RAW264. 7 JUMIAAEALAY Lo 3l i Ko SR AN DN Tk SRR ST RO R AN R A s A8 TGE-p1 i %
1 A549 diiffs EMT 80 b, @l il EMT dri®, W ES S5 X EMT radifER . 2. R GEO %l
AR IUI - Ae A i I 7 A . JF X A8 GO R KEGG 58 1 5 45 4001, 45 30 27 4 1025 DI1AH 5C 1) DG B 15 538 1%
AN I F X R ARBL SW 5@ A SR A A 6 R, TIAE T 32817 T3 PF (915 538 f A
R IFES Y R AT AT IRIE . 255 RN, SW Al PF /NI ZUTRE. Ml 4] 20 58 0 2T 2 fb AR
B, AL, (RS, SW BRI LPS S RAW264. 7 4 458 X TR . I 40 I S AL g
il TGF-B1 ¥ A549 4iffi’k A4 EMT, EWfE BAE Mo s de A i FEALE 5 MAPK, TGF-B 5518 j#
WYINDC, S FAHESERFW] . SW 5 MAPK, TGF8 {553l p3s. INK, ERK, TGF-gl, Smad2/3 £
RIFHILEE, $m SW HL e 4 (b /e FIALH 5 3845 MAPK, TGF-R {55 A 5. [Fnf, &I SW af 31
ERK, JNK, p38MAPK, TGF-81, Smad2/3 S8 3ik. &5t WA RS EA P gifb e/, HOLH 58
iR MAPK, TGF-B {5 5@ B RSN . bRz — B B e A e AL a6 .

L RESER A FE A OISR FE - Thee SHLHIAA 3R
e
BOMIBYE K. gl 311121

FIY . FPBESRILARETE (ischemia/reperfusion, T/R) 2 AT UIBR . HFRS AL S5 P ANRETF AR b i WL B IF
i QR FECTARYCRAE, AR AR A AN R B A9 32 2R 22— o 7 0 0 ol ot P 3 40 s ] - S5AT 40
AOREAE T BRI R D A ity . HE R F T B R AEAE T-J7 sUBkAE TS (ferroptosis) fENFAE /R #5140
TR E BT BN BRBE T AT SR I P T B B AR b s . (B2 WL 5 98 4% R 2% 206
TR . WPSESCHERE PR E 1 IR BRAET AR O e L -0 T 400 O SRR 7 SRl S ) R — EL N WP TSN A
W H G TR BRAE T R ) I R BRI Tk FRATTAER 1 AR A9 /0N SRR U e i 0 3 A A
BeiT 1T NADPH 355 75 Jii i 00 07 206 R0 8% JF 308 3o 2 1 ik DR i Bk /N B2 6 2R A T BB AT SRiE . 4521
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it 3 F GEd L H AT C A B9 g™ 4k NADPH YA R & BE R IR RS Malic Enzyme 1 (MED KX B T,
HAb RN FIATC2E 5 . MEL JEDN BRI SRR RS 2 i 03 I O bR A5 L T A8 B AT Aoy B SO W S 4
ARG . MET 38 53 i =R FRAE BT 2 e 8] 7 i R R S M B 1) 338 B 1oy A 42 2 e e B AT L LA
RIS FEW RS T H M, Hik= S8 NADPH G A 2 . GSH #esm MERAE T2t — 3% . i T H Al v o n]
FE BRSPS AT . BRATTE R b 52 MET BRI R O FE MEL OB AL O, 5 2R s . AR
T AL L SR A P RE I A 1 BT RS B AT BRAE TR B BRAE T RO AT . TR
I/R Ab S B P I3 00 S 2 R . K et SRR SR MEL W PR 5 h BV T K 2 Rk, /RS SR R
A TEAT TS 3R W PR B35 e T I dfe -5 3 408 00 B980T . TR 2 LR B R ST b P A e Al A A A R
PTEN TR SRR /N A MEL AR5 . M2 1 PTEN @i T iif PISK/AKT/mTOR {5 53 i 25
PATEIPIE ME1 RIKRBH2 0, JFA3) TR S0/ TR SC g AIESE . 4598 ARBFFE I B T BRAE T S A
MET fEfF IR 05 P B DI RES IR0 . ARSI HIE SRS By it B A4 O B o R o 2 AR Al

EF TCGA 2B 5 #7385~ PDGFRB £ —FB E R BRE SR 8
i fE
WS R AR 2E B FPRIESE 010000

Hiy: it PDGFRB iz #4317, s IHAE R —Fs e e i d sl T e, 7k FAE A TCGA
TARGET GTEx $dls5EAl R #5341 PDGFRB fE7Z 3 i 22 57 383K ARG RS- IREA i 323k 25 5 i
FEFIE R AU i 22 733K . BJS R Kaplan-Meier 4347, BR & Cox BIHAMHT P4l PDGFRB (S M H . 4%
kA ] Barbie et al. B977H: . I R &KAD0EFT PDGFRB () 6 5 i B 5 8207 . e fs oA TR R &k ib. &
HOTAL T AR vh B AN R 0 S A IR I P4, JFFEAT T PDGFRB #0128 G i A2 (1 AR ic B R ) pearson
MR T 455 FEiEFT PDGEFRB RIZ M8 43 Hrid s FRATIERAT T 34 A F i 58008 . 76 13 Fh g h il s
T RE EE (GBM, GBMLGG, LGG %), f£ 17 fifyg h W25 1T % T (UCEC, BRCA, CESC %),
FE3JEFT PDGFRB FEANR]IG R/ WIREA s i 3k 2 it . 3145 1 37 AP AR5 . 78 GBMLGG, PCPG th
WEERE) T W25 W F TCGA 1Z 8 8o i A IE 3 4140, FRATAERENLIT e 8 Fhre iz i P 7 1E B 35 2 510
R &I, PDGFRB7E UCEC, COAD, STAD, CHOL, ESCA iy Fikfife B &% %, I & X
BFRATTR I T BFEM TG E XL, I H PDGFRB 2R ZHUMIE XK 7. BiSRATE I T PDGFRB 15 5%
PEMISGE MG . GPENMRE . A . IS s R RN L Rk N AR 2 R A
Ko B5ie . RATMES SRR PDGFRB RN —FiiE 5L, e 3 (0 S K e # A 0 G & . A o —Fh
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HY: B MyD8S 7EB R BRI NG (SRA) KAER B IIER, I LS, 4 SRA IEI7 #40H
MBERE RS A2, k. RIS . 2RI CFA/OVA K LPS/OVA 59/ L SRA BE5, % ] MyDSS
AN FANHIF LMS K DEX T, KA 24 h g, /NI REASCR I /N U B A7 5 970 =40 M A ARG /)N B
120 Th 454k s HE G0 BOps IR e (ks il 4 20 AR 1k s WB AN MyD8S ik 251k & MAPK i 300 1
;s RT-gPCR il CXCL R34k FF ¥ mRNA £k ; MPO K A MPO &4 ; Wright-Gimesa 4 {4
Rl BALF v S 40 08 % 4 i 53 263148 ELISA 4l BALF o TL-13, TL-17. CXCL10 M IfiVE IgE. & &R 4
fil MyD88 Bl /NG, A 1 R 40 MyDS8 b /I BRUR [) 5 B A4 B/ BUR 2 CEA/OVA BRI HEAT 13 K
B RGA  R URRIE NG 41 . SRA 41 B E Al 2V D) o S e dUAb RGN MyD88 ik A5 fk, (R AMR L
LMS8 i LPS 3t A\ 2555 1 4 % BEAS-2B, Transwell #4iR % K B BHA TR LMS St v 40 ffu 5%
BRI ; AT CXCLL0 ML AE AL s WB R MAPK 38 % & AP-1 (938005 s X086 2 E 5 18 56 460
CXCL10 J38h 7. JNK, ERK, P38 & AP-1 # il 5] Ti LPS #3# ¥ BEAS-2B 4fi ffd. £ CXCLI10 1y
mRNA K HAKF-. 4l g NC. MyD88-siRNA, i ik MyD88 i Jfiki & CXCL10-siRNA JF 84 f5 . 4l
CXCL10 W3R R R KT Bt b A S 4E s . 2558 (R LMS gt CFA/OVA iR SRA
RERL ) R PR 005 . Al R B . Th 45 B 434k . BALF W b7 40 i 45 K% b Mk 40 i 50 2 . MPO
WEMETE . MiE Y IgE & BALF iy RAERF (IL-13, IL-17 fil CXCL10) #4 . CXCL &5tk K F mRNA
ACEFE L A2 MyD88 # 1335 i MAPK 3 B#i% . LMS WagM LPS/OVA 553 1) SRA B <38y 2
POGFIAE J0E . B8 R 40 MyDS8 BibR A REZEME CFA/OVA 55 SRA A5 <038 5 B3 1 -0 A0 s T
R A MyD88 fiBR 22 fif CFA/OVA 55 SRA KRB BB 005 . I8 A A A38 = RO Pk o MRSl
LMS8 AT R 4K 7 b o 2 ERK A1 P38, cJun (85 2 1k & AP-1 By A K%, il CXCL10 J7 3 7 i 3#0E
CXCL10 £ . FEEAFF &, gkl bR 20p ) sk 4 5545 . INK. ERK. P38 J¢ AP-1 #ill i 5 #4 ag A
[ B /> LPS 559 CXCL10 /KF-FHE . BEAS-2B 4 MyDS8 Uik AFlact 36 1k 43 1) o 2 Wkl Ao gl LPS 75
T CXCLI10 Kb Bkt b A S54E s it CXCL10 U8RI BT LA fG 3 323k MyD88 (19 F a5, 45i8. A
5 45 R @k MyDS8 i3] LMS8 AJ 3 i i il MAPK @ #% . i/l CXCL10 7KF K ki i i, 28 SRA.
B bR AR A Bk MyD88 Bl SRA, T i & 41 Ml ak Bk MyD88 Jovk i SRA, A< IE I iz 46 e MyD88/
MAPK/AP-1/CXCL10 #5481 s L Bz 240 B e 20 i i ke b A G B . <038 L 7 4 e MyD88 il b MAPK/
AP-1/CXCL10 #&#245 SRA; MyDS88 5 LMS 7Bl MiAYT SRA HITETEM & 5254,
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FIIG . SRACHE 20 MRS A SR AR A I R 0 R 32 o 30 A 0 52 4 B I PR 22 4 P PR i Rl b A % 2k
A TAETERTII b R R L B (RUT) xF HepG2 4 g 6 8L W1 A9 F k. PRI, ASHIFSE R0 i 4 T 4%
A, FFRT RUT X HepG2 UM S MV FRBLHIITTT . LA Ay 5 4 5 K 5 20 6 il 700 (19 1 DR 107 FH A 42 4 ek 4 1t
SEWRYEAEE P . ks RS PRI vh 2575 M 5+ RUT XF HepG2 40 M A7 . A A% AR, SORL A 5t
A2 (MMP), ROS, #55F M. s (DIR) Hl MAPK, NF-kB, JAKs-STATS {545 I i fk K E
B2 FEBESEERE [, SR SO I A B 9R T, MTT KA dg . &5 455 878, 100 pymol -
L 'RUT Zg F4ie)E . HAIMng o fanfadc Bk, RIS mr, Mfs s, 28048
MR N, HE—2XF Ca?" . LRI fa 7 A1 ROS 138 B, WoR Ca?t R4 T B W B N R, 2k js v o7
ZHL,. HROS/KTFRZE Fif. S BAMI, 100 pmol « L'RUT £ 24 h J§. ERK1/2, JNK, STAT3 #I
p38 MR IL /KT E T (p<<0.01, p<C0.05), REFAWH B 763 h a5 Jun, cFos A
LR, SXTREAML, 2REABEE (p<<0.0D; £ 3 hiFES, AT RN p-NF-«B p65 iRk LR (p
<20.01), {H NF-«B p65 AR, 456 RATMPIIRLEREH, RAEGRIAE 100 pmol « L Y 4 T *¢
HepG2 4l 80 I B A 4 i 5 . 4 HepG2 4052 85 F RUT J5 ., S5lE40MAN ROS Fh i . 5 P9 I i B 1
S, ZORLURIR L A7 3L L T A RS 0 P e IR, s A SR R 5. 51 & R JE MAPK, NF-kB #lI
JAKs-STATs {5538 164k, 1930 HepG2 40 A4t 45 MIJH T,

Nicotine treatment ameliorates blood-brain barrier damage after acute ischemic stroke

by regulating endothelial scaffolding protein Pdlim5

Xiaoyan Hu, Xinchun Jin*
Department of Histology and Embryology, School of Basic Medical Sciences, Capital

Medical University

Aims: Analysis of a National Institutes of Health (NIH) trial shows that cigarette smoking protected tissue
plasminogen activator (tPA) -treated patients from hemorrhage transformation (HT), however, the underlying
mechanism is not clear. Damage to the integrity of the blood-brain barrier (BBB) is the pathological basis of HT.
Methods: Here we investigated the molecular events of BBB damage after acute ischemic stroke (AIS) using in vitro

oxygen-glucose deprivation (OGD) and in vivo mice middle cerebral artery occlusion (MCAQO) models. Result: Our
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results showed that the permeability of bEND. 3 monolayer endothelial cells was significantly increased after being
exposed to OGD for 2 h. Mice were subjected to 90-min ischemia with 45-min reperfusion and BBB integrity was
significantly damaged accompanied by tight junction protein occludin degradation, downregulation of microRNA-21
(miR-21), transforming growth factor-3 (TGF-$), phosphorylated Smad (p-Smad), plasminogen activator
inhibitor-1 (PAI-1) and the upregulation of PDZ and LLIM domain protein 5 (Pdlim5), an adaptor protein that has
been shown to regulate TGF-$-Smad3 pathway. In addition, pretreatment with two-week nicotine significantly
reduced AlS-induced BBB damage and its associated protein dysregulation via downregulating Pdlim5. Notably, AIS
did not significantly induce BBB damage in Pdlim5 deficit mice, but overexpression of Pdlim5 in the striatum with
adeno-associated virus produced BBB damage and associated protein dysregulation which could be ameliorated by
two-week nicotine pretreatment. More important, AIS induced a significant miR-21 decrease, and miR-21 mimics
treatment decreased AlIS-induced BBB damage by decreasing Pdlim5. Conclusion: Together, these results

demonstrate that nicotine treatment alleviates the AIS-compromised integrity of BBB by regulating Pdlim5.

PCSK9 i# i CD36/JAK2 & & i PD-L1 Rix {8 ¥t B e E kiR B9 4 AL I A 33

R 2R
LN R ARl 25 A5 PR RS 5 R R 25 RE HEPK 400030

E# . AR LL anti-PD1 #l anti-PD-L1 S 3 149 G KA s R 26 I PR i 35 48 1 T 2 Fh s iE iR 19 4
FE, CSCh Z R e R — IR Y . R G R A sS BRI B RAR . 51 SE R XUk
T 24 . A B LA AN, R SR 8 At et O ) P A0 47 88 Gk 8 1) 7 LA, T Syt s o 88 e b e 42
B A P AR TE /Y T B . X IG R B e in iy M X E R, ik RAZ M/ NRFEMR R, @il
WB, CCK8, Ki67, EduJift,, CFSE HIV-AR o BRI i 5k PCSKO X JFF 96 41 Ml 34 58 19 52 me s /N ERAR P S2 86, I
%R PCSKO 2%t CD8™ T A A5 AE A2 s /N BRAR N Se 2B RS0, =R PCSKY Btk 75 5 CD8 ™
T 20 5ok PR A i 5 A B 1R P s AR R0 HT R WB A, B&AIE PCSKO e % PD-L1 B335 L K i 5 (4
F RORA 5200, S50 HEAT9CH A I PCSKY (1 i 2 I A 52 100 /0N BUFF 968 200 B g 39 0. /N BUAR 1P 95 2R b /s i o
PCSK9 AT ARG A1, MR R FR W PR, BB RK/MRAAAD . s R oR Bk PCSK9, i &8
£z CDS™ T 4l tba 3, TIFN-y" CDS™ T AU L) bt . afF— 2514 o e 4 i 5 S A 4 S 8IE S CD8™ T 41l fifg
XF PCSK9 r&ﬁfﬂ?ﬁgéﬂiﬂﬁm%ﬁfﬁﬁE%FTﬂQHiMHﬂ_”‘;f’ﬂiﬂ@ [lft, PCSK9 nliid I 4% Sk FF RORA, ik
R4 CD36 ik, $m JAK2 BRI . fedF STATS Bt ., Mok PD-L1 Festdkah, UM 40 i fe s
ki, 45, PCSKO n]BEEidEad EisE R HF RORA, Bl CD36 &3¢, #EmissRfbidss JAK2/STATS, N
STAT3 A5 PD-L1 g X4 & et PD-L1 %55, S0 A0 ek if .
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Hi: ol BRPEBEE T (al-acid glycoprotein, AGP, orosomucoid, ORM) J&:—Fid M 2MEMEN . FEH
JFIE A BR300, E AT MANERY, ORMI A1 ORM2, ORMI B4 £ A YEH:, mIGmuEis, B
Y. HEREBAN AT BE A, OF/ERE R ARHR R D R B B, R CT ORM2 JE R AE 40 P9 h i 1
Mz, EBHERER A (chronic pancreatitis, CP) &7 5% e P45 25 DR 3 4 ) S 800 DA R 20 2UB 25 F1 3
REEAT MRS T B AE A8 PR LT 4 & PR . ORM BETR 5200 CP AR, R WA SCHGHE . R A W98 0
Tils: PR BARSN KT, sl shy) R e, EAE AL, AAVIRIT S, DU FAEY2E kst
ORM Zfift CP WA B AHSEHLTIHEI TRF S . 2528 FRATWISE R IAE CP B3 75 LA K& CP /N RUBERY I 3% . AR b
ORM2 KFREAK . Fiok. FRATAIL ORMI FEFH G FRARZ N CP /NRPE R . (HAEBRIR R4 (CP 44k &
SOV AN, AWM A A AN T AT R ORM2 PR AT 58 3540 I 4m B 4T 4k Ak K 73— 2B AR 58 R 30
ORM I 8 11/ 4] ORM2 H 4525, 1 ORM2 i 32k L 25 Bk TGE-R1 51 A9 BRAR 22 R 20 ML 75 1L -
DA R A B AN AR DG AR T 1) mRNA B2 58 FAE K. /NEUBRIR ORM2 B K AAV 3 363K T LR fiff S 52 T ek 3R 1
St (CPUNRUERE T2 )20 BIEM/NEUAR E AL, ARG RS, P4k (HE Y) /. Masson Jef, TH
JE R S A et . gPCR LA Western Blotting 36:3iE) . HLHIBFSE & 31 ORM2 7] AT} TGF-R1 5| e i ik
A A WEACE-IRREAL GBS FEIES F WERI#A . Western Blotting $03iE LC3B 1I/T, [ i LC3- XK N8 i 75 5%
PIE) . 4518 LI EAREIED] T ORM2 7E CP &7 H i B FH BT 55 .

SIRT6 Mitigates Cholesterol Crystal-induced Endothelial Cell Dysfunction
through Its Deacetylase Activity

Zhen Jin, Rong Lin*

Department of Pharmacology, Xi’an Jiaotong University Health Science Center, Xi’an 710061.

Aims: Cholesterol crystals (CCs) are recognized as a hallmark of advanced atherosclerotic lesions and generate
when and where an excessive amount of free cholesterol accumulates. Recently, CCs have been noted not only form
in mature atherosclerotic plaques, but also occur exceedingly early in plaque development and can trigger
inflammatory responses. Sirtuin 6 (SIRT6), a nicotinamide adenine dinucleotide-dependent deacetylase, participates
in various age-related disorders like dyslipidemia and cardiovascular diseases. Our previous studies showed that
SIRT6 serves a cardiovascular protective role by regulating vascular endothelial inflammation. Since endothelial cell
dysfunction is received as an early feature in atherogenesis, in this study, we investigated the effect of minute CCs

on endothelial function. Additionally, our results indicated that the protective effect of SIRT6 against minute CCs-
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induced endothelial dysfunction was dependent on its deacetylase activity. Further. we intend to investigate the
downstream mechanism. Methods: CCs in the aortic roots of rodents were observed with a polarizing microscope
(PLM) and a scanning electron microscope. An atomic force microscope was used to detect the ultrastructure of
vascular endothelial cells (VECs) . RNA sequencing and enrichment analysis were used to identify the differentially
expressed genes, biological processes, and pathways in VECs treated with CC. Endothelial cell function was
determined using Real-time cell analysis (RTCA), in vitro monocyte adhesion assay, nitric oxide (NO) and nitric
oxide (NOS) activity assay reagent, and ELISA kit for inflammatory factors. Endothelium-specific Sirt6 knockout
(ecSirt6” ) mice, recombinant SIRT6 and a SIRT6 mutant lacking deacetylase activity (SIRT6™*Y) adenovirus
vector were used to explore the effect of SIRT6 and the related mechanism. Results: We observed CCs in aortic
roots from ApoE” mice fed with high-fat diet (HFD) for 2, 4, 8 and 12 weeks, and the content of CCs in aortic
roots increased as serum cholesterol level did. In vitro, we prepared minute CCs with particle sizes less than 10 pm,
which could be endocytosed by endothelial cells. HUVECs were treated with 0. 5 mg/mlL minute CCs for 24 h, and
atomic force microscope images revealed that CCs could obviously increase surface roughness and altered the
ultrastructure of the HUVEC membrane. The LDH release result demonstrated that CCs disrupt the integrity of the
endothelial membrane. In addition, CCs decreased NO levels and endothelial nitric oxide synthase (eNOS) in
HUVECs. These findings suggested that CCs affected the structure of cell membranes and possibly also the function
of endothelial cells. To investigate the effect of CC treatment on HUVECs, we validated and analyzed RNA-seq
data. The RNA-seq data revealed that CCs may influence multiple biological processes and cellular pathways in
HUVECs. affecting the endothelial barrier, adhesion, and inflammation in the end. The outcomes of the RTCA
demonstrated that CCs substantially compromised the endothelial barrier and decreased VE-Cadherin expression.
We found that CCs could enhance the adhesion of THP-1 cells to HUVECs and up-regulate adhesion molecule
ICAM-1, VCAM-1 and E-selectin expression. Simultaneously, we also found that CCs could increase the expression
of inflammatory factor IL-18. These results demonstrated that CCs impaired the endothelial barrier, increased
monocyte-endothelial adhesion and inflammatory response, and caused endothelial dysfunction. More importantly,
CCs stimulation resulted in a noticeable decrease in SIRT6 protein expression, but didn’'t affect the nuclear
localization of SIRT6 in HUVECs, indicating that SIRT6 protein could participate in CCs-induced endothelial
dysfunction. We overexpressed wild-type SIRT6 (SIRT6"') and mutant SIRT6 without deacetylase activity
(SIRT6M#Y) in HUVECs to further investigate the role of SIRT6 protein in the regulation of this process.
SIRT6Y" overexpression mitigated CC-induced endothelial dysfunction. However, SIRT6"%Y overexpression had no
protective effect on CC-treated HUVECs, indicating that the effect of SIRT6 protein was dependent on its
deacetylase activity. In wivo experiments, we found that SIRT6 expression was significantly decreased in
atherosclerotic plaque and vascular endothelium from ApoE’ mice fed with HFD. To determine SIRT6 regulation
effect in the early stages of atherosclerosis, we generated SIRT6 endothelial cell-specific knockout (ecSIRT6” ) mice
by cross-breeding Tie2-Cre mice with SIRT6™"* mjce. Then, we constructed ecSIRT6/ and ecSIRT6 ™"
hyperlipemia mice that contain very tiny CCs in aortic roots. Compared to ecSIRT6"/" hyperlipemia mice,

ecSIRT6” hyperlipemia mice have impaired vascular barrier function, and their expression of adhesion molecules and
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inflammatory cytokines is significantly increased. Conclusion: CCs impaired endothelial barrier, increased monocyte-
endothelial adhesion and inflammatory response, and SIRT6 mitigates minute CCs-induced endothelial dysfunction

through its deacetylase activity.
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CTRAATE-THE . SBALKEREAR . (2 R AK T m . S8 hERG & (AR M T, 72 £k hERG [ ot
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Repurposing of Rilpivirine for preventing platelet B3 integrin-dependentthrombosis

by targeting c-Src active autophosphorylation

Kui Liu" 2%, Zhen Hao" **, Hao Zheng®* , Haojie Wang', Luying Zhang®. MinghuiYan®,
Reyisha Tuerhong®, Yuling Zhou', Yan Wang'*, Tao Pang®* , Lei Shi''® %

1. Xiamen Key Laboratory of Cardiovascular Disease, Xiamen Cardiovascular Hospital of
Xiamen University, School of Medicine, Xiamen University, Xiamen, 361000; 2. State Key
Laboratory of Natural Medicines, New drug screening center, Key lLaboratory of Drug Quality
Control and Pharmacovigilance ( Ministry of Education), China PharmaceuticalUniversity,
Nanjing 210009; 3. College of Basic Medical Sciences, Dalian Medical University, Dalian
116044; 4. Department of Medicinal Chemistry, School of Pharmacy, Fudan University,
Shanghai 201203.

Aims: HIV-infected individuals are known to be at higher risk for thromboticcardiovascular disease (CVD),
which may also be differentially affected by components of anti-HIV drugs. To identify the effects of a series of
FDA-approved anti-HIV drugs on platelet aggregation in humans, focusing on the novel pharmacological effects of
rilpivirine (RPV), a reverse transcriptase inhibitor, on platelet function both in vitro and in vivo and the
mechanisms involved. Methods and Results: In vitro studies showed that RPV was the only anti-HIV reagent that
consistently and efficiently inhibited aggregation elicited by different agonists, exocytosis, morphological extension
on fibrinogen, and clot retraction. Treatment of mice with RPV significantly prevented thrombusformation in
FeCl3-injured mesenteric vessels, postcava with stenosis surgery, and ADP -induced pulmonary embolism models
without defects in platelet viability, tail bleeding, and coagulation activities. RPV also improved cardiac
performance in mice with post-ischemic reperfusion. A mechanistic study revealed that RPV preferentially
attenuated fibrinogen-stimulated Tyr773 phosphorylation of g3-integrin by inhibiting Tyr419 autophosphorylation of
c-Src. Molecular docking and surface plasmon resonance analyses showed that RPV can bind directly to c-Src.
Further mutational analysis showed that thePhe427 residue of ¢-Src is critical for RPV interaction, suggesting a
novel interaction site for targeting c-Src to block B3-integrin outside-in signaling. Conclusion: These results
demonstrated that RPV was able to prevent the progression of thrombotic CVDs by interrupting B3-integrin-
mediated outside-in signaling via inhibiting c-Src activation without hemorrhagic side effects, highlighting RPV as a

promising reagent for the prevention and therapy of thrombotic CVDs.

61



H [ 25 2R IR 2023 458 10+ 55 N B

Characterization of recurrent somatic mutation of the human protein tyrosine
phosphatase PTP1B and EGFR involved signaling to cisplatin resistance

in primary mediastinal B cell lymphoma

Rongxing Liu
Second Affiliated Hospital Army Medical Unversity, Chongqing 400037

Aims: Human protein tyrosine phosphatase 1B (PTP1B) is a ubiquitous non-receptor tyrosine phosphatase that
serves as a major negative regulator of tyrosine phosphorylation cascades of metabolic and oncogenic signaling
pathways. Increasing studies point to the key role of PTP1B-dependent signaling in cancers, notably in human B cell
and Hodgkin lymphoma. Interestingly, genetic defects of PTP1B have been identified in human primary mediastinal
B cell lymphoma (PMBCL) . Cisplatin is a commonly used chemotherapy drug by interfering the DNA replication of
cancer cells. Nonetheless, cisplatin treatment often results in the development of chemoresistance, leading to therapeutic
failure. However, the molecular mechanism of cisplatin resistance on mutated PTP1B in PMBCL is still unclear.

Methods: In this work, we analyzed the phosphorylation activity and stability of PTP1B mutant (PTP1B
A69V) identified in PMBCL patients by starting with purifying recombinant protein, using enzymatic and
computational approaches. Besides, we constructed stable lenti-PTP1B wild type and lenti-PTP1B A69V PMBCL
cells which were resistant to cisplatin for RNA sequencing to identify their specific molecular pathways.

Results: We show that PTP1B A69V mutant has extremely low intrinsic tyrosine phosphatase activity in vitro
and in cellulo. Though both PTP1B wild type (WT) and PTP1B A69V present similar overall protein stability,
alterations in the flexibility of the two enzymes were identified, which were mainly located on PTP1B functional
loops. Furthermore, in the PTP1B A69V mutated PMBCL cells, apoptosis is reduced when treated with cisplatin,
compared with the PTP1B wild type PMBCL cells. Furthermore, epidermal growth factor receptor ( EGFR)
signaling was obviously identified in the PTP1B A69V mutated PMBCL cells resistant to cisplatin.

Conclusion; Taken together, our study provide molecular, structural and enzymatic evidence for the loss of
protein tyrosine phosphatase activity of PTP1B A69V mutant identified in human PMBCL, as well as the pathogenic

role of EGFR signaling in the cisplatin-resistant PMBCL cells.
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Divergent projections of the prelimbic cortex mediate autism- and anxiety-like behaviors

Yifan Luo', Feng Han'**

'International Joint Laboratory for Drug Target of Critical Illnesses, Key Laboratory of
Cardiovascular and Cerebrovascular Medicine, School of Pharmacy, Nanjing Medical University,
Nanjing 211166;% Institute of Brain Science, the Affiliated Brain Hospital of Nanjing Medical
University, Nanjing 211166.

Aims: Autism spectrum disorder (ASD) is an intractable neuropsychiatric disorder while anxiety disorder is
the most common psychiatric disorder in the world. There is increasing evidence that ASD and anxiety are highly
comorbid conditions, and understanding the mechanisms of comorbidity is essential for therapeutic strategies for
ASD. However, the underlying pathological mechanism of the comorbidity remains unclear. It is of great
significance to take into account both molecular signal and circuit regulation for elucidating the pathological
mechanism of autism-anxiety comorbidity. Methods: 1) Tmem74 global knockout mice ( Tmem74’ mice) and
Tmem74 specific knockout mice using CRISPR/Cas9 technology were constructed. 2) Phenotypic changes of mice
were observed and analyzed by behavioral methods. 3) The expression of proteins was detected by
immunohistochemistry and Western blot. 4) Virus tracing technology is used for circuit tracing and neuronal
clustering. 5) Neuronal properties were recorded by in vitro patch clamp technique and in vivo electrophysiological
recording technology. 6) Chemogenetics, optogenetics, transgenic technology and pharmacological regulation were
used to induce or reverse autistic- and anxiety-like pathological behaviors. Results: 1) Bioinformatics data validated
the high correlation between Tmem74 and ASD. By constructing Tmem74/ mice, behavioral results suggested that
Tmem74 " mice had increased repetitive behaviors and deficits in social novelty preference, as well as anxiety
behaviors. 2) The expression of c-Fos in PL. of mPFC significantly increased, which indicated that PL might be
involved in mediating social deficiencies and stereotypical behaviors. 3) Patch-clamp recording of acute brain slices of

PL suggested that the firing frequency and the membrane properties of PL pyramidal neurons was significantly
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enhanced in Tmem74/ mice. 4) Conditional knockout of Tmem?74 in PL using CRISPR/Cas9 technology showed the
same autism- and anxiety-like pathological phenotypes and the hyperactivity of pyramidal neurons in PL. 5)
Chemogenetically inhibiting the hyperexcitability of PL. pyramidal neurons and genetic overexpression of Tmem74 in
PL could alleviate the repetitive behaviors, social deficits and anxiety behaviors of Tmem74 "/ mice. 6) Conditional
knockout of Tmem74 in PL led to hyperactivity of PL-BLLA circuit and disturbance of PL-dSTR circuit. 7)
Optogenetic activation of PL-dSTR circuit or PL-BLA circuit in control mice induced autism-like or anxiety-like
behaviors respectively, while optogenetic inhibition the two circuits in Tmem74/ mice rescued the autism- and
anxiety-like pathological phenotypes. 8) Two anatomically but not electrophysiologically distinct subpopulations of
PL pyramidal neurons mediated autistic-like and anxiety-like behaviors respectively by introducing two retro-tracing
viruses with different colors into dSTR and BLA respectively (Green into dSTR, red into BLA) and adopting in
vitro patch clamp technique. Conclusions In conclusion, our study reported a new rodent model of autism-anxiety
comorbidity and explored the pathogenesis of autism-anxiety comorbidity from the perspective of molecule and
circuit, which might shed light on the treatment of comorbidity via targeting TMEM74 signaling in PL-related

circuits.

Repurposing lipid-lowering drugs for sarcopenia:

results from a Mendelian randomization study

Wangiang Lv'*?, Lijiang Zhang'*
"Center of Safety Evaluation and Research, Hangzhou Medical College, Hangzhou;? Key
Laboratory of Drug Safety Evaluation and Research of Zhejiang Province, Hangzhou Medical

College, Hangzhou.

Aims: Sarcopenia has been recognized as a muscle disease in the International Classification of Disease (ICD-
10: M62 [84]), characterized as muscle mass and strength loss. It is an age-related process in older people and is
associated with increased adverse outcomes, including frailty and mortality. Many studies have reported that lipid
pathways have been implicated in the pathogenesis of sarcopenia, and lipid-lowering drugs are indicated to have
multi-diseases-modifying properties. However, large population-level studies are scarce, and causal interpretation of
results from traditional observational designs is limited by confounding. Recently, increasing studies have applied
Mendelian Randomization (MR) to investigate drug effects through natural variation in the genes for their protein
targets. As the alleles of special exposure-associated genotypes are assigned at conception, the result of the MR may
not be influenced by residual confounding biases and reverse causation. This study aimed to use MR to explore the
potential benefit/side effects on sarcopenia, repurposing potential of lipid-lowering drugs, which are among the most

used medications worldwide. Methods: Genes encoding the target proteins of the lipid-lowering drugs were
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identified from Drugbank (v5.0) and ChEMBL (v29.0) databases. Briefly, genetically proxied inhibition of 3-
hydroxy-3-methylglutaryl CoA reductase (HMGCR, targeted by statins; chr5: 74, 632, 154-74, 657, 929),
Niemann-Pick Cl-like 1 (NPCIL1, targeted by ezetimibe; chr7. 44, 552, 134-44, 580, 914), and proprotein
convertase subtilisin/kexin type 9 (PCSK9, targeted by, eg, alirocumab; chrl: 55, 505, 221-55, 530, 525)
were used as exposures in the present study. Genetic instrumental variables for the effect of lipid-lowering drug
classes were identified as variants in the genes for the corresponding targets that associated with low-density
lipoprotein (LLDL) by the Global Lipids Genetics Consortium at genome-wide significance (+#<Z 0.1; P <Z5X10%)
. Summary data of sarcopenia were obtained from a GWAS of 256, 523 Europeans aged 60 years and over. The
data were summarized according to the low hand grip strength (LHGS) criteria of the European Working Group on
Sarcopenia in Older People (EWGSOP) (grip strength <C 30 kg Male; <C 20 kg Female) or Foundations of the
National Institutes of Health (FNIH) (< 26 kg for males and < 16 kg for females) , respectively. To replicate the
analyses, we obtained the summary data of sarcopenia from the FinnGen study (release 6), which comprised 20,
335 cases (60 years and older) with LHGS and 236, 188 controls. Cases were defined using ICD-10 code 1.40.
There were no available GWAS data for muscle mass with cut-off values in both EWGSOP and FinnGen. We chosed
appendicular lean mass (ALM) as another outcome to explore the effects of drug effects on the muscle mass. ALM
is proved to account for =>75% of skeletal muscle in the body and was also a widely studied indicator among
sarcopenia patients. It was obtained from the GWAS meta-analysis of 450, 243 UK Biobank participants. On the
other hand, two supplementary analyses were conducted to examine the robustness of the primary analyses. First,
we examined the validity of the instruments by using coronary artery disease as a positive control outcome, given the
recognized benefits of lipid-lowering drugs in this context. Genetic associations were taken from a GWAS of 60,
801 clinically confirmed cases (e. g. , myocardial infarction, acute coronary syndrome, chronic stable angina, or
coronary stenosis > 50%) and 123, 504 controls. Second, we attempted to replicate the above analyses with
genetic instruments for circulating protein levels of each drug target (i. e. , protein quantitative trait loci [ pQTL]) .
Circulating protein levels was previously studied in a plasma proteome study of 35, 559 European individuals. We
selected instrumental variables of circulating protein levels for each drug target from within =100 kb of the gene (+?
< 0.1; P << 5X107%) . Finally, PCSK9 cis-pQTLs yielded adequate instruments (no cis instruments for
HMGCR; no pQTL for NPCIL1) . In the present study, all analyses were performed in R using the
TwoSampleMR (R Foundation) . Results: Genetically proxied PCSK9 inhibition was associated with reduced ALM
in UK Biobank (beta, -0.053; 95% Cl, -0.074 to -0.032; P = 7.1E-07). and increased risk of LHGS in
EWGSOP (odds ratio [OR], 1.09 per standard deviation reduction in LDL; 95% Cl, 1.01-1.18; P = 0.04),
which was replicated in FinnGen (OR, 1.10; 95% Cl, 0. 99-0.123; P = 0. 065) . No robust association was found
for HMGCR inhibition [ALM in UK Biobank (beta, 0.039; 95% CI, -0. 023 to 0.102; P = 0.215), LHGS in
EWGSOP (OR, 1.05; 95% Cl, 0.90-1.22; P = 0.54) and in FinnGen (OR, 0.96; 95% Cl, 0.77-1.19; P =
0.69)] or NPC1L1 inhibition [ALM in UK Biobank (beta, 0.055; 95% Cl, -0. 017 t0 0. 127; P = 0. 132), LHGS
in EWGSOP (OR, 1.165 95% Cl, 0.88-1.52; P = 0.29) and (OR, 1.11; 95% Cl, 0.69-1.80; P = 0.66) in

FinnGen] . For supplementary analyses, genetically proxied inhibition of all 3 drug targets were all associated with
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reduced risk of the positive control outcome of coronary artery disease [PCSK9 (OR, 0. 67; 95% Cl, 0.61-0.72; P
= 7.7E-21); HMGCR (OR, 0.68; 95% Cl, 0.57-0.82; P = 4.6E-05), and NPCIL1 (OR, 0.53; 95% Cl,
0.40-0.69; P = 3.3E-06)] . Genetically proxied reduction in circulating PCSK9 levels was associated with reduced
ALM in UK Biobank (beta, -0.012; 95% CI, -0. 017 to -0. 007; P = 2. 5E-06), and with increased risk of LHGS
with concordant estimates in EWGSOP (OR, 1.56; 95% CI, 1.27-1.92; P = 2. 7E-05) and FinnGen (OR, 1. 24;
95% CI, 0.92-1.66; P = 0.16), although the latter lacked precision. Conclusion: This MR results suggested that
PCSKY is implicated in sarcopenia pathogenesis, and its inhibition may be associated with increased sarcopenia risk.
These findings potentially pave the way for future studies that may allow personalized selection of lipid-lowering

drugs for those at risk of sarcopenia.

PDE4B mediated phosphorylation of p65 via regulating cAMP/Epacl/PKA pathway

in LPS-induced acute lung injury

Rana Dhar, Huifang Tang*

Department of Pharmacology, Zhejiang University, Hangzhou 310058

Aims: Acute lung injury (ALI) and acute respiratory distress syndrome (ARDS) are devastating states of lung
disorders that are associated with the abnormal secretion or expression of several inflammatory mediators,
pulmonary microvascular diffuse infiltration, hypoxemia, immune cells infiltration (e.g. neutrophils and
macrophages) , swelling of pulmonary edema, and decrease of functional residual capacity. ALI can be caused by a
variety of factors, including infections (such as pneumonia), trauma, inhalation of toxic substances, or systemic
diseases (such as sepsis or pancreatitis) . During the COVID-2019 pandemic, the death rate of critically ill patients
was very high (approximately 50%-65%) in the intensive care units. The important role of Phosphodiesterase4B
(PDE4B) inhibition on lipopolysaccharide (LPS) -induced ALI had been reported, however, the corresponding
mechanisms remains unclear. In the present study, we investigated the relationship between PDE4B and
phosphorylation of p65 (S468) in LPS-induced injury by in vivoand in vitro models.

Methods: To underline the deficiency role of PDE4B in lung injury, we have treated PDE4B wild type and KO
mice with LPS (4 mg/kg) by intratracheally for 6 h, and BMDMs were treated with LPS (100 ng/ml) for 6 h.
Lung injury was estimated by the lung wet weight/body weight ratio and different parameters of pathological
changes. ELISA was performed to evaluate the levels of cytokines, western blot analysis was used to measure the
levels of inflammatory proteins, and reverse transcription-quantitative PCR used to determine the mRNA level of a
target gene. Then, to underline the insight mechanism, MH-S cells were co-transfected with pIRES2-EGFP-
PDE4B, pCMV-Flag-RAPGEF3 overexpressed plasmids and PDE4B si and EPAC-1 si RNA and later observed the

expression of PDE4B, p65 and EPAC subunits by western blotting. Later, MH-S cells were co-transfected with the
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mixture of internal control plasmid RI-TK and PDE4B luc and pIRES2-EGFP-PDE4B and performed luciferase
experiment. For more conformation, MH-S cells were treated with H-89 and 6-BZ-cAMP and examined the
expression of PDE4B, p65 and EPAC subunits. Furthermore, the expression level of PDE4B, p65 and EPAC-1
subunits were observed in MH-S cells treated with MG132.

Results: Our studies showed that in pde4b™ ™ mice there was significantly up-regulated inflammation after
LLPS stimulation, including increased recruitment of inflammatory cells, especially neutrophils, and the level of pro-
inflammatory cytokines, while all those were blunted in pde4b”" mice. Moreover, pdedb’ mice improved the
expression of PKA and Epac-l in lung tissues, and down-regulated IKKa/B-NF-«kB p65 signalling. In vitro
experiments in MH-S cells exposed that siRNA-mediated specific silence of PDE4B expression resulted in decrease of
inflammatory markers and phosphorylation of p65 at Ser468 after LLPS treatment, but overexpressing PDE4B
increased the inflammation and phosphorylation of p65 at Ser468. In MH-S cells, luciferase analysis indicated that
PDE4B acts as a positive regulator of p65 in inflammation. PKA inhibitor (H-89) may abolish Epac-1 expression
and increase pP65 and PDE4B expression, while PKA activator (6-BZ-cAMP) showed the opposite effect in
macrophages. Moreover, overexpression of Epac-1 downregulated the phosphorylation of p65 (Ser468), whereas
knockdown of Epacl showed the opposite effect. More importantly, the proteasome mediated degradation of cAMP
effector was negatively correlated with the phosphorylation of p65 (ser468) and PDE4B expression in MH-S cells.

Conclusion: PDE4B plays a critical role in orchestrating [LPS-induced acute lung inflammation by cAMP/

Epacl/PKA axis mediated phosphorylation of p65.
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Demethybellidifolin alleviates alcohol-induced liver injury by regulating miR-152
mediated TXNIP/NLRP3 inflammasome inhibition in hepatocyte

Jiayan Shen''?, Mengyang Liu !
! State Key Laboratory of Component-based Chinese Medicine, Tianjin University of
Traditional Chinese Medicine, Tianjin 301617; 2Institute of Traditional Chinese Medicine,

Tianjin University of Traditional Chinese Medicine, Tianjin 301617.

Aims: Alcoholic liver disease (ALD) is a spectrum of series liver disorders caused by long-term or excessive
alcohol consumption. Alcohol induces liver inflammatory response and oxidative stress, which lead to hepatocyte
death and liver injury. Recent study has showed the involvement of NLRP3 inflammasome and its subsequence
pyroptosis in the development of ALD. Demethybellidifolin (DMB) is the main component of Gentianella acuta
(Michx. ) Hulten., a folk medicine which exerts anti-inflammatory, antioxidant, and hepatoprotective
pharmacological effects. However, whether DMB could affect NLRP3 inflammasome and improve the ALD is still
unknown. In this study, we aimed to investigated the effect and potential mechanism of DMB on alcohol liver
injury.

Methods: Male C57BL/6] mice were treated with Lieber-DeCarli liquid alcohol diet or a isocaloric liquid diet,
and AMI-12 cells were stimulated with ethanol to build the ALD model. Mice serum and liver were used to detect
the biochemical indexes and liver injury parameters. The expression level of hepatocyte pyroptosis related genes and
miRNAs were determined by qPCR, Western blot, co-immunoprecipitation and Immunofluorescence staining
analysis, respectively. Various online miRNAs target prediction tools and dual-luciferase reporter assay were used
to screen and identify the significantly regulated miRNAs. And GFP-tagged adeno-associated virus (AAV) infection
was used to further confirm the hepatoprotection role of miR-152 in vivo.

Results: DMB administration could significantly ameliorate the alcohol induced liver damage and inhibit the

NLRP3 inflammasome activation by reducing ROS accumulation. Results showed that DMB treatment markedly
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suppressed the TXNIP and cell pyroptosis associated protein expression in both alcohol-fed mice liver and ethanol-
exposed AML-12 cells. In addition, DMB could also inhibit the BSO induced inflammatory factor expression and cell
pyroptosis, attenuating the TXNIP/NLRP3 interaction in ethanol-exposed AML-12 cells. Moreover, miR-152, as a
negative regulator of TXNIP, was identified as the significantly downregulated microRNA in both alcohol-fed mice
liver and ethanol-exposed AMI.-12 cells, and in which its expression level could be restored by the DMB treatment.
Inhibition of miR-152 by its inhibitor abolished the effect of DMB on TXNIP/NLRP3 inflammasome activation.
While liver specific overexpression of miR-152 could notably alleviate the alcohol-induced liver injury and suppress
hepatic NLRP3 inflammasome activation.

Conclusion: This study revealed that DMB could significantly improve alcoholic liver injury by inhibiting
hepatocyte pyroptosis via up-regulating miR-152 and suppressing TXNIP/NLRP3 inflammasome activation.

Suggesting DMB could be a promising therapeutic agent for the treatment of alcoholic liver disease.
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RO FR /N UL, BEH A TIAY 114 (50 mg/kg) 24 K. AT AHURE R IE D RHLHIATSE . 459 8K,
SRR . 114 (50 mg/kg) FELZNE 4-24 RITAT B B FEAL KKAy /N2 16 S K, I BB AR A A
[ FHHLIE S (HOMA-IR), HRFE &b (OGTT) FpEs Zi (ITT) SLIR45 R BR, 14 A4 Rk
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H/NR OGTT SZ# RN ITT 5% . HHSEE OGTT MACRIE T /e 59, BEMERUR I B 5 % 4% 41 B #H I 1 7K
-, AR AR SE R R, 114 4R 2530 0T L SRR M TC /K, B Bt iFIE TC F1 TG &, W
I E R A, AN, T14 LERRAR OB AIAS S e/ BRAE S i SO0 T . AT AR i BRI KK Ay /N R 7R
YOI 2 R B R AR S I @IVE . RIS O0 S ] . SR AR L, 114 /N ERUBRE ABCAL K3k
TERGIN R AN R A R R R RS R SRR E TS, HEE P R, MR TR, 114 4
ANEUBRRR . FREAE RS P B T IR . #F—2. RNA-seq. RT-qPCR L) J Western Blot SCIGZ5 R BoR, 5
BORIZHAH G, 114 W] DL SR 35 08 59 5 A8 R 8 i L (ABCAL, ABCGS, ABCG8, HMGCSI, PPARa,
PPARy, CD36, FAS, GecK, GLUT2, GLUT4, PDK-4, FBP2, Fabp3, Fabpd) {3£ik. I H I ABCAL,
GLUT2, GLUT4 i HARBAT-. WA HBCER RS, 468 6 14 7ER R SbE R T iE ABCAL
Fak, WOINBERRE B I EEANE . SOCE B TR BN B, MRS KK Ay /N BT AR A8 24 i i o 52
PR E W R EEAE, AERCER SRR, 14 E R T R A REISMEH, X IR T R
B PR R B AR ABCAL AR5k R I [ B 25 0 SR s A 1 T 3 T2DM AR ARSI R RLIR AL . I Halk e T
&4 TZD K25 n ik E I mAIEN . Bz, BATWERERY, 14 2R AYT T2DM R HAR GO 4
PRI 25 .

KIAA0358, 1G20 H)—HMEIYIRMaMk, ERHEREMREIISRIBRE RS REEF
RIEEEER
fth HRIK
BIITR25°0 ] 361102

FU DRI 2 ™ A 3 A2 B AR A 20 2 TL AR )R, (HBRUBR DROE BB 3 I MR 22 5, 25 03R 97 I I KA
ORI, I OB L LT 26 1 o B 5648 b5, ks 510 2 i I R A ROR BTl 42.5—62.500. Bk, 2@ 259
IR, 2 H TR PG T BRI 2 — o AT 50K L Bk 51 4 R 45 A P A S B B 3 —— 3 4 W
R 8 2R A3 Wb g A TP OCHERE I ——1G20/ KTAA0358 FEIR DI RE S A VLA SR, RIS Skt 91 2% K45 24 RO T s 23
{1 360 W A 0 R 5 R b R o 2 DR A 9 4 8 AR WL S DR DR I PR 1 28 B R Al
Jridi: 1. i3 Cre-loxp REEMHE 1G20 B FE A HE PR R ER /N B 38 S0 1 St 5 88 25 % Sl o /s BB Y L 3 5
IPGTT SZHGRFUAR S A 25 W %] 1G20 K BRIEE IR/ BRI AR s 2. REBERL/ N BRURIIE 56 /) BRURA 1B 5 7 12
sk, T I S R S AR RSN BUKE EHRSY 1G20/ KTAA0358 H DR 7 45 285 1 R 24 10 ol 38 ) e 15 26 40 s v A
SHEMER . TR BB A T o e e T Ad-KIAAO0358 fi 25 (A58 /)N BRUBE 55 R AR ISR /N R P A
AT /I B X 7 R 24 R R 5 R A I R I 0 5 3. ST R B R R /N B, BN R A R e T Ad-
KIAAO358 [ 24 )l % 1 3] 26 W11 B s 51 2 RS Jl I 2R 40900 1) 240 0 O IS 9 i M e 1 00 0 528 1. adlid
XL/ BURIIE 3 /N #EAT IPGTT SER IR0 T 29N 7 a A L. ARSI G WA E A0/ B % 25 Ik o A e a2
BRI I IBHIVE T s 2. BRI BB 5 20 15 R S REA T S 0 A BRI/ B R 5% [ ARt 1 4 2
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FNFHS S R B 5 3R WA RE s 3. Sl ke e T EE Ad-KTAAO0358 il Ad-vector B AY/IN Bl JBE & 1 5 £
FEREAE ) 5 v PR RE AL RIS L/ RO A O 04T TPGTT SEBMZGHGTT . A8 KIAA0358 R A [n 52 Rk KB T
Ji & (3 240 4 2 R R B 4 21 5 O 23 AT 5 R A DR s 4. B STHLBE A I 1G20 SRR ARG BRI BB B R
5 2R 3 1 R M GE T RN B S A BRI R0 1) R ) % s R E R 2 B R R, Ak
KIAA03358 f1nl 52 ek n] LA — 7 72 B K B2 0 ) 30 A 0 i ke . DA SR 5 3 A Y 1) A M SR IR A % ds . 2548
G20 PR BR 23175 5/ N U™ AR AU B FLIBe B e A A W Bt B B 2K 0 WA TR - ELAS 91 AR SR 2 e I 2
JINER b 8 2 L B AR 0 8 1 2 AP . H KTAA0358 HE LR A 0] &2 2 1 mT L (A 700 /)N BRUYIK A2 6 260 0 A i
RSN Z I ZR 0 s K2R P AR G i S P B S Y AfE D KTAAO358 T B ek e i 52 i Jje & 2% e 760
AR RSt R L R ) Jo I 14 % i ol e R 1 2 A 8 R 24 ) R ) e 5 3R i i

m6A 35z B YTHDF3 3Kz PRDX3 & B #iF B E A 41

PN
PHUM BB RPN RIS L BUML 3100005 POEBRRLRSAZ BT KGE 116044

HEy: FFEF4EAe2 IR e MR R i 5 S i, 28 P & R B AL . s b 2B Be . KT,

FI R IFEF A0 0 R ALTE] R B TR ABIFSE LT A0 1 N 0 BB B OC BRI 7. X T4 AT 2F ik
B IRIGYY B LR, BTG R b fE i K iGPEE (reactive oxygen species, ROS) Ml =4, #5%
RS I AR A MG o U IR LT 8 . HUEbiiR ROS kR T PRDX3 fELR KRR & U+ 5, Al
BRI IE 9020 L 1 HL O, S5 2R B F . (H U PRDX3 78 FFF e i 8 26 /E F v AN T
o m6A WAL R IZAAAE T EAZ AN mRNA i 5 BB, T2 mRNA B b & Bk A5 /e
RIEZFVEYSFRON . BFSGIESS, FERFE4Efbrh . m6A ALK PAEE B 22 S As i, A E R E T AL
NS5m0 m6A HIIARAB e T LT 4 Ak 2 15 5 i bt AU AL R oG s R - PRDX3 A f5ilF— 4858 .
W REEIFLUEALIG IR B LR AS s C57BL/6 /N RUE s TR CCL B BDL 34 £ JIFET 4EAUARAY . 38 sk i T
FLAR AN Y A DG 75t Fe 3k PRDX3/YTHDE3 30, A4 gt/ FUIFEF ARSI RY . SR AT 2R 4 A LX-2 40
f . FEAA KT B1 (TGF-RL) il R ST A& SN £F HE AL BRI m6A B B8 i % PRDX3 (9 VE FIALHI . &5
R EEBFFLAHACEFFEA . CCL K& BDL BIAILrp, IR IEUTANE . PRDX3 2 [R5 W] WAL, MPIITF
FORANA G F K PRDX3 BG40 1 JFF AT ROS B 2R, 0 JHF S 00K 40 B 376 S A4 A i) JS DO AR, 2 W 155 S8 2 T
PRDX3 mRNA {775 =N BERST Y m6A FIEAL A 45, PRDX3 m6A {7 #19€45 5. PRDX3 2K (4 # ik 3% F 1K,
JPHIE e S OB 8 0 . RNA-pull-down B4 i 4B m6 A 200 # 11 YTHDEF3 5 PRDX3 A4S & H i {2 ik H
BB, NEUAPF DRI 3655 YTHDF3 308 [ 08 PRDX3, Y THDES 7 FFIE I JE 00 B R P48 0
DR P F I Sl 5 T 2k . RaRSE SRR, m6A AW A (1 YTHDFS jf it m6A H5E{E 5 PRDX3 §E 454,
{23 PRDX3 & (A BHF KRk, I ERANMOS , SoBTerdifh. 450 AT RN 4iAe K sh i 22
55 PRDX3 Fik B MM, w1k PRDX3 ] it 30 27 4k 4k . PRDX3 5 i 3 55 ki ik ROS, 3 il JiF B2 1R 40
ML . m6A R YTHDEFS il it m6A FHEAL A, 39 PRDX3 mRNA (W #IPE KR HRA, 25K
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21 4Efk . PRDXS J& 5 W HTET AEAL it s 2 D 5 B oxh PRDXS § 42 Al ok B V6 AT 21 4 A 14 A7 20K s FE &2 4t
AL BT AR

EBE A TWIST1 )RS AEIE MR S IEF S8 3 BRI L BEIR A TR E

M INER
RIEERIRYAABEIMIRZG AR KiE 116044

HR o 3 A 38 o 5 e 200 S5 A = Sh Bk AR AL (AS) BIBLHI M ANTE . BA BFFT kA TWIST /]
DAY P Bz 2006 P AL 37 0 B 10 7 DT R 22 20 Bk ok A BB Ak 11 e {H TWIISTL A i i e ik 5 v 15 e 400 S5 4 v 11
VEFIMAR B8R, 7k e B, FI @RI (HFD) W23 ApoE’ /N BUIF i 45 N 5614 0 1 g (L
NAME), HANEEZEEIEEE (oxLDL) 43 RAW?264. 7 40f, FH—SE LA S (NOS) Mk #1550
MM . SRFIHZE O Yo €0 R 5 ACRE — B 21 3% €6 53 07 3h bk o8 B B8 14 95 28 0 BE HOR B M. Y 0 0 S 38 S T
(ChIP) -qPCR #R57 #1446 45 S M 41 26 11 25 T SE AL 1A (LSD1/KDMIA) i 42 6 45 5 Pk 21 3 11 P 3L Ak il
(SUV39HD A& TWISTL Jagh FryHE . 2548 BITLHM LNAME 30 7S igik& (HFD) H3:
) ApoE” /NI ox-LDL 4b38AY RAW264. 7 4iiffirh TWIST1 fyZeik., TWISTL i@ i (e 7 B W4 is ik . e
For e L A0 AR A R T A IR TR R Bl ko R R AL R R R . kA, AR B LSDL Al
SUV39HI AJ LAY EIE T TWISTL )i ) i) H3K9me2 Fl H3K9me3, Jf HiX —id B2 8] CK2a A, 4518
M. XL, FEAI R A TWISTT J2 A5 o i Ak A5 oo 96 K 40 B I B 8 o 5 ok kg o 8 1 Bk Bl ) 48t
PERY IR 2, iR TWISTL ] GBS 428 o R AS 3 ) —FP A il St ABria s k.

SUIR1KRBT BE#R 2 T CDKS 5 S Hkk
Bt BK BiES 50 Rz Thee [ERB I H AR
FEL AR

TH R ER R AR A T R B 2111665 2 RE T EERNAE I IRk EE B iR 2
o Mt 211166

HAY . R ()32 S AT, H LR 2 WA A AR i B, 5 WL DA A 7 T e i 1) SRR AR B R
BB LA B SCRAR e R RE A 22 0 P R i S BEAR B8 B K T R Bk s sh iR R, 55
PRI LeAZ A DR 0 43 F LTI AN T . F A X SR B3R T 32 B4 A AR e IR e 58 2 W 2R U R R TN 3R 0 4%
T )72 BELIT R A ARG 2 A Sk T S22 4 il v X BB E #2209 v 24 A k. T R 3R T/ . SR i TR
HLIFE WA ReERIME R . HArG RS Z R . Bk, 4872008 A AT = S B E LS, 2405
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B ZNDIREAE G HTHE A, ATTDRS A 0 LB RE V5 1 . I PRIA YT 72 BUAH OC (132 2l B A e R 4R A L . ik
SR AN SR AL N, TR B T 22 R RS N, BRSNS AT . A O SR ., fak
YUk 2 /SRR AR U BC SR AR RER . B R IR A M T RSO [R5 5 Bk A 202 3 ) BB e A5 114 AH 56
PURIBESE . 4558 1 BeMIETEissh G4 260 (PD)  H 35 R HE X R 2 A A9 2 A% RNA I R B 47
AR SR AT, &3 CDKS i PD BB i 3 T A 22 R R AN, FIE LI, %3 H e RE 250t
g F . S8 AT PD B g T CDKS & KB B REAR . BT, FA I EmEE 2t I
(1) CDK5 ] S 45 ia sh Il RE M SRR 2 — . 2) M F e e s 1 o CDKS 7ERgkAER 20 )iz %Kik,
P RT3 — 2RI Cre/LoxP RGuMIHEE T IRARAE S ZCRE M CdrS BEBR/NR . 17 2245 H 3 I I B BE 4 4200
HeF e CdRS B S BV BZ sh T eSS A B R Eng £/, 3) i3 KR The Human Protein Altas $#
. Fef & CDKS R @ Rik . N T —DAE i X R Rt RATRI I IRMOCHR 5 (AAVs), %
A o R o 284 v B K P A% P SCHRAAR G X PP IR BE 41 267 1 1) CdkS o A7 Ry 45 3 B SCHR A4 R i i 1 28 5T
Cdk5 B 2 AT /N FRAZ S D RE R A L VERE . 4 SRATBIARRE AR, AR Cdks B T3 80R Ik
RS AE N 2 T4 M T R, ShPEHLOL W SER N, T4 SRR LA SR L AR MRS . 5) FL R T4l
3 S RV 38 5 AR F A R 7 A SRR B DDA G . FRATTRE S X CdlkS BRI HH R AE A 2878 T 1 0k F 3 5 0 Fh 3
HEATICSR . G5 HRRI CdkS i S BURGR AR 2600 K L T A E5 006 19 40 B8 7383l (B IED A U 2% B B
RN S h B T3 LU, RN SR 0 b 30 . A SR A e U DA B A HL IR .l B 3 T R e LV 7R 47
FE ABTX) 0] LU SI1E B A7 (5 R 5 1E % 7K. M3 CDKS 46 i i 3 1 3 BK 3l 38 16 4 A i 5 01
PR 2 T2 TR . 6) CO-IP SZE il T CDKS 5 BK @B 9 AH EA/E M., HiFW] CDKS5 i@ i #if2 ik BK i@
A 908 (IR IR (T908) fili s BK il iitE. 7 AR AAVs K& T LCR AR AR g 4 280 | CDK5
ik, SERBR T SCRUR MG DX 55 14 IR B RE b 28 T 24 g M B SR 3, s T/NERIMIZ Sh T RE . 45
AT TG BUIR VR NG BE 1 2870 P 0 4 2825 A0 T PR RN 260 0% A M v 2B B AR R AR 9T, AT T A 5 RE A
iz Bl BRI AR AR BT AL . 2 WA SOIR (A AR Bl B ol 28 0 200 ) SO0 051 1 2 (1 5 (CDKS) m fig e & 5 4%
BE NIRRT, B8 T i CDKS B/ Sk B SAGIOE O AEE  (BK liE) o B S SO AL AE 2600
SEHMATI AL 36T CDKS K il BRI A G 20— =5 44 1 B BH A A A el DR T 3P i BIR T 4 ik
WL FESCIRIARIRBERE AT 260 Hh 1 = BK HL 0% B 5 B RE A 28 00 1) 3 B %A PEAHSE OB 0 T, B A CDKG5
Whah s B GEE MR TF K BT 5 36 24 22 Ge 45 6 DA I 552 0K ¥ 1) i S ) A2 AT o, R 0k oA O
2P R I TSR

= S 0 X B8 £ 240 B AR B HD U 4E A R AL I BT 5T

DUEE PG
M IRIEERL K22y e 2 B2t R MA/RIE 150076
HAY: BEFANMR (Medulloblastoma, MB) &G FE B i e () —Fh L B35 2 O L R MR . S0 0%
HHIFE 155 (Hedgehog, Hh) il %2 MB (4 45 4E. Hh i %300 6 25 WA B0 697 MB, =& 4k —#f
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(arsenic trioxide, ATO) FEHFIRIT AR LPR AN A MR (Acute promyelocytic leukemia, APL), #3573
W] ATO B —FPA 200 Hh (558 B s, BUA SR F 2R ATO XF MB (1 A4z 95454 Kk Hh 3 6  98
TYEM. Jrik. (D FEEAIRE AT DAOY £ ATO kb3S, SR MTT SZ8/ i 40Auss Jr ;s RA EDU SE5#:
AN MIEFERE ST s R RIIR L8 . Transwell 3F 8 25 A Transwell 1278 52 56 46 0 40 3 7 12 28 66 J1s @
TUNEL S 56 F1 7 2 40 M ARG 40 J 8 45 0. (2) 38 3 Western Bolt Fl qRT-PCR S2Ba #5111 28 ATO 4k 3 5
GLI2 A0 s a2 7E DAOY 4 b et ik GLI2 Fokr, 25 ATO b3S FI A EDU 525 K I 48 i
55 FIRRSER . Transwell SRS SLH0 A Transwell 122852 5646 0 41 i 3T B A2 22 RE 1+ 3 1 0 2C 4 il A 4G
AP TREA. (3) e SUMO fh i %dE 52 SUMOplot, JASSA 1 GPS-SUMO il GLI2 fy SUMO 1L.4&
MG . 38 3 B 928 9% 6 52 08 K e E RT3 (Co-Immunoprecipitation, Co-IP) S8 45 ll GLI2 5 SUMO2 7&
DAOY AU i WAL E v R &5 G150, (4) DAOY 4UfEZ: ATO J GA 35 FII A MTT 52564600 41 i 7% 7 5
W EDU SCEe R 40 j st 68 15 R ARPR IS . Transwell iEA2 25601 Transwell 1522 52560 K00 41 i 15 R
Z2hE 77 s TUNEL 5250 A AN M AAG T A0 M T 00 . (5) 78 HEK293 41 it = 1] F AU ' 28 it 5 46 461
ATO Xt GLI2 #% 5 i PERY 2 s dfid Western Bolt S2Ie 4G U 28 ATO K GA 4b 35 %t GLIZ & K T st A
PTCH1 1 GLI1 ik MR, 455 . (1D ATO B 2406 DAOY 4R s . T8 X238, {2iF DAOY 41
MIATS. (2) ATO IR GLI2 (98 3 mRNA 3£ik, 133836 GLI2 nl#i%e ATO X DAOY ZiMigss . E% .
222 KATZHSEM . (3) GLI2 nf &4 SUMO fREMG . FIZEM7E ATO/ERI T RE5R. (4 SUMO R4 il 575
ATO Xt DAOY 4ijfu3tse . B8, REMPET-REIREM. (5) SUMO LMl ATO #20 GLIZ2 BYf% 5%
TEMEEA, %5 GLIZ B (A LA K RS 8 1 PTCHL A1 GLIL KRR, 4538 ATO AT LA 0R 1056 5 240 e 4
. % GLIZ 1) SUMO {b &4, FRAR GLI2 (8 55 3 P S 3 sl g A K A

BN L 4 AR AL A T AU RO R

THIT RS
Hh ] P R R B H 2GBTS IR 25 W A Py dERT 100700

FY: @5 TS PR R P s BUE g R B B2, B S AN AL, RYER I RS R A0
BT B A5 7S . AN SLBE 1L AR X A I RGeS e (CAC) /NRUB R 2580058, RIS 51 1
CAC Hi 5 e DR A ARE SN o 0 Th 40 S 44 . S 2B ikl CAC JE LML . 53k CS7BL/6J /NEA%
PRI BEDL R IE 20 BBV . SeVbHiRa . X, N, a4l 12 H, BRIEF4UM I/ NRS S T
PIUE I 14T 10 mg « kg' AOM, 1.5% DSS Ak 7 K. RIGIEHOK 2 i, K5 “DSSHRoK” EE B4
&3, 74T DSS Rt IEH ARBL/N RS TAUK SR EES : HEA4UNRS T 150 mg/ (kg + ) £V
PIRIREREE s B e A EAVNRS IS TEESE 18, 9g/ (kg ) W#H; SAWFHAZA 1K, H
FEAMERGE R, TS ARG, MRS/ T R, 45K, o/ MRS MR H . JFiE4T DA P4,
ELISA y:#6& M L35 4 1L-6, TNF-o, IL-18. IL-4, IL-10 X B G itrss CA199 &8 HE Ju o W gKss
WRAE s R ARTE W EE 2 i Ki67 B A 1% s I kA I/ B S o T 40 CD3+., CDA+., CD8+,
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CD49b™ (NK RF4HMD 2Rik; 2EARc RN R g FITCD & ik; Western blot 346 45 fiz 20 2 240 i )&
WA A CyclinD1, CDK2, CDK4, FIE%EHANKEE A Occludin, Claudin-1 HFFRE, 458 5IEWAMH
I, BERIZH/NRARETER TR, DAL PP B Aar, 25K EARR, RRFETF 16, TNF-o, IL-18 F# D EFE
(p<<0.05), IMAEHT 1L-4, IL-10 FEAE; Mpbrsy CA199 B Th e HE Y aZs 5 BonBiomigh /N sz i
TAVERGAE . IR bR B R A MR BRESHA T, IR RHES ZEEL s Ki6T PHMERSURLZE 25 i 2 4K T AR
ik, BARH/NRIMGE CD4T . CDAT/CD8" ¥y i KL, CD8™ H W& (p<<0.01); BIRIZ/NER i 3
FITCD & W (p<<0.05); %5 4H 24 CyclinDl, CDK2, CDK4 I EI B EF & (p<<0.05),
Occludin, Claudin-1 5 HFRIAH BERFEME (p<<0.05), SHEEIHMIL, LWDRBEHMES 7. K= H/ R
IRIR S, DAT W4 PR, 25725 K . IL-6. TNF-o. IL-18 &K FFE (p<<0.05), IL-4, IL-10 JCHH @Ak,
CA199 EriP&AIL (p<<0.05); EVDRIELL A1 41/ UG5 WA R MR 78 A R MR R I e, BRUSS 25 A IR A I
Ki67 fHPEFEIEFEAL., CDAT ., CD4T /CD8" . CD49b" #44 Fr#t hin, FITC-D & 2> (p<<0.05), CyeclinDI,
CDK2, CDK4 &HFESF T (p<<0. 05), Claudin-1, Occludin F& [ FRFZHZL (p<<0. 05), K. HAE G
AOM/DSS 175 K W 5 S e AT — 5 SE G2 FAMRIVE T, AR FOAIL I w] B8 5 981 19 e D R R A& A ST . 10l £ % K]
TR B SZ AR NGIE TR, P25 A0 S A T T3 CAC 85 g i T LN & AT G

GRB7 i#if Notch/AKT/ERK1/2 {5 S8 &iF S EMT € HER2" ZL iR = fE ¥ B

EN 4
HRERI A AR 25 Bl R HIK 400016

B BEE BRI G N WO . LRI 0 &0 38 OB e o 5 — O e . P AR ARKEF
34K 2 (Human epidermal growth factor receptor 2, HER2) 7EK#y 20 % YFLIRE i3k, 5 iR 09 & J Ak
X RZEmY, Bl LMEBIRER T WEZRHNZ —, ERKRHETF2ZEZ45HA 7 (Growth factor receptor-
bound protein 7, GRB7) J&—FhIyBetE 2 45 Mt He i 1 . 3l 5 R s = AT DG A5 540 AR ELAE . e R
AP AR BRI AR G SR 1 . R GRBT B e — Rl ek 3, (HHAE HER2 ' ZLARE 1Y
TTEAE A B AL AR KRR B EATBOR R, AWFSE BAE W] GRB7 78 HER2™ ZLARAS i 4= W24 Dy g S i 45 4L
W, JrE: RIS B EIEEE A S2m 58 E B PCR, Western blot IG5 GH I GRB7 7E 3L 204U 41 i
FrRIs, RJE . HEATARSMN DI BE R P LA AR R SE I, R9E GRB7 X HER2 ™ ZL I 1 5 R 7% 1452
M, S EEFEIFHAR (RIP-seq) 43871 GRB7 5 | 1 2L i A B RS 1 S 5 5l i 28 fb . IR (8 5T
PEVIPE (Chromatin immunoprecipitation assay, CHIP) 43873 B 5|2 GRB7 3 g (i e R MLH, E—2 5
IEHAEAR N B R RN . 4559 FR(1% B GRB7 78 HER2 " UM h B i 63k, 5P A RAISE, 78 SK-BR-3
A MDA-MB-453 4tififir, 38 GRB7 BRI T A0 Ty A0 58 . B2 7% T8 Ll B 40 i i A 4R 22 1 e
2 2 B GRB7 07K - MIREAR 75X 2e @ . Lk . GRB7 fg45 Notchl #HH /5 FH I B H2 % i) 3% 1 9% Snail 1, N-
cadherin il MMP9 7K, I E-cadherin 35, #8195 S FLARE 4002 b K2 0] i §% 16  (Epithelial-mesenchymal
transition, EMT) 1t#2, i#—L#iE AKT/ERKL/2 {5 5@ . b, TCF12 H#5 GRBT BERE T4 5,
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PEBEILEG 5 I FLIRE R . 458, RATMPTRE S5 R W] T TCF12/GRB7/Notch/ AKT/ERK1/2 {5 5%l 55
HER2" FLBm Rt R UIARSE . 10 GRBT AT RERCNIAYT HER2 T FLUME A= K SR 1) — FIE R IR 7 3w

AERAEF ORM X B ZiFIE B B iEHE e L PrERRIEIFR

TR, XIEE!
WBZETE R R IR MR B 2004335 M ZEZEE K AE A — B E B AL A
B E¥g 200433

HE: ol -TRIEMEE (ool acid glycoprotein, AGP), Bl ORM (orosomucoid), 22— 2MHIEH. A
A 24TR (ORM1, ORM2), /N =AWH (ORM1, ORM2, ORM3), H, ORMI & F WA, 5 i
ORM %1 75% . ORM AT Z M EY ERE . A RBET . i23 259 L S AR B AN M A DR 5 IE R 1500
T ORM 2 iy A A BRI I, AFRAERGHRIRGL T, FFAMAZIE T LA 40 ORM, FRATLART (BT8R W, 7E/E
RS . BRWFA LU ORM, JUBHER T T i, il Pl 2 2 4l i, WmpR IR E, Bogps R
AT, ORM R T RERBAZSL, SRR IR S WA RWWIEN, Bt NEE, WREARMELS, Jr
B RSV MK, TR 4% . gPCR. western blotting, #3564 4 T A4 )% )7 e %t ORM 7E g &
THAE X AT ER bR L P Ve TGS . 4528 RUBHEREE R, ORML /NRUERERD . i)™ & L
TR BRI R AR. SMIEMELS T ORM J5 Al LIS C57BL/6) /NEL. E5RETE SRR E/INEL LA K2 db/db /) LI fig
HMAE CGRURERE, U™ DU BRI . PR @RI & b, XTREE R A IR, FRA1E
JE 0 ORM X @IS A AL OS2I . 455 B . ORMIL s 1 a ig ik tudk . AMBPEZ T ORM 1 H:4E 9E 1
sk, Boh, AL B3 2 A zh)nT LI C57BL/6] /NI . BEMT4141% ORMI 13k, 7k
4 3TIL1 AR AR A b AT 7 983E . 177 ORMI BRA52NE B3 SZ sl 5 1R M A @ g liki Gk, #2718 ORM A&
T A A 2 5 R A 1 S Wik 4k . ORM AT sl i W P i IR & il 2 5 5 B 28 — (1 i i b Ak A5 5%
o G50 AP R T ORMAER—Fos e 7 B 7 76 1 @ E Diks 0k SR L RE TR T E T, A K
SR Vg IE 25 I 2 B R A
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TINCR-MYPT1 E£BEL NMIA B /NN RS EB S
CCH SN Th B TR 2 FHLH

EEF L U
IS IREEERLR A2 e 2 BT S IR/KIE 150000

FY: RKIAMGAE R (CCHD fith % 1) /1N J5 240 B A5 (1 bt 28 9 iE B 4 A Ry HL R J Il AD/ VD (1 8 %25
PR AR /N 5 AR OB AR 46 TR 7 ) e A, AR R RS 7 CCHL fish & A B8 403 v B4 1 P B ML o A 35 2
AT R A ATV SR, MREIRAR . Seah /N 4N B AZ RO T S S0 40 A5 5 3 B 1 IR B A R
JBCARAE PR F 1A S e — A LA PR - B2 S /DN S ok 40 L A5 T 5 A% RRE B R IR T I 5 A B ), S — B IR 4%
ol A PR A NG A3 | RS P /NS R AR I G . D i AR DR R N BURE AR . 3 AN [] 1) 3 4 i 4 A
T, RZH T AW 98, A H ety . Western Blot, RT-PCR B8 /) 58 5 240 o 1F 745 2 ok 28 B
NMIIA 78 CCH BRI pgfERT; RGO E RIS . CO-TP 528 . Zr TRHERE CCH Bl iE{R NM 1A B
RARAE M 7K 1) LA 5y 7 BIL R A 015 S8 2 20 B e 2 B 43 7 74 2% 52 46 B B Tiner-miR-153-3p-MYPT1-
NMIIA {55 7E CCH S MM FRVE . 4558 . CCH filh % /NG T4 M 2 2B BT K CURE RS o /N o 4 i o
L SEAE R ) NMITA 58 s oS08 LR Ak /K -4 1 /N I 240 M A8 T RE RS+ ARSI 1) /DN e o 200 it e ik £ ¢ PR
T B rh R e AR R A Y AR AMIESE MYPTL 38 2o 400 ikl NIVITTA 5l 158 Ak 7K -390 i /0 s 5 4 0 % A o oK L e 2%
Tincr-miR-153-3p-MYPTINMIA {55425 CCH i3\ i, 458 Tiner A FREATAE@E L ceRNA Al
RNA-ZE I EAEAERA T I MYPTL 235, lad Bk NM TIA E8 e B2, 7 NMITA B R 1k & ik F .
/NS S A0 L 4 2 B K LR TR S 2 (R HERHE RAEH T ROREIL, 25 CCH ik KRz )2 2 id 1 hE 1R fhad

2,

PCSK9 /N> FHI#I5 5283G2 B & 5 5 MAEANSh Bk W AR B 1E B R EI TR

TG X KRS RRE KT EEIE BE SRS VEHElE « mRER
] BEAE R & LR MRS A B B 25 LE W ROR IR IS BT R B2 (R st S =
PERA R EY TRELAESE  JEat 100050

FLAY A R AL A AT T 85 11 B kexin 9 &9 (PCSK9) 2 S BUW Yo (/K Bk &5 IH [ B SE  (ADHD fy
FEBENZ—, THEEEIRENZIAE (LDLR) 454, Jd LDLR MR, 5850w 0 R R i A sh bk ok A 1k
PEOMASEG (ASCVD) ;i PCSKY (1935 P T LAREAR i 5 A% B g B B IR B2 (LDL-O) 7K, 2R H
BB A KRR (AS) 259 EEAR, B, KB PCSKO /N> T30 R0 T-1097 w5 f AS BHA 43
BRI S, Tk AR FRATE Sl T LR G 09 7712 & B PCSKO /N3-F il 37 5283G2; i@ i R Im 45
BFIR (SPR) IO RS SLIRUE I . 5283G2 AT LIRS PCSKO B (4565 il W 720 B AME
35, FEAHMKOTIE B 5283G2 gl PCSKY 5 LDLR Z [E 40 HA/EF (PPD; Western Blot, #iE5¢ % L &
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ELISA 25 /R, AbAY) 5283G2 REMSHE I 40 i AR 41 i i 1 LDLR 25 (A 2R3k WX 40 6 P B 40 1)
PCSK9 #F FH/K¥; fygdtyiie (IP) Z52iEH, 5283G2 w] DL vz & — 25 H A& A2 i PCSK9 & A # %
fift s e DA TR B BT A4 B e 2 A ARG I 45 SR W% . 5283G2 B fm 45 DIFLDL fyRe 1. iE—5, FRf17Em
FEAR R A2 14 4 3 b B R AR USRS L P 5 IR BT IR IR Apoe " ZhBKsBRERE AL /N . LLBVE 7 IR EE IR SR 1Y PCSK9
JAMIE o 22 3 (1 sh Bk o RERE AL SR /N . 8 45 T 3h W 5283G2, S5 8L A I it BG4 20 ok o8 A T AL A FH K AL
W, A FUA P SIIR 45 R R, 5283G2 TE=ANFI4E (6.7 mg/kg. 20 mg/kg, 60 mg/kg) AT LIFRAK 4 B H
Bl s TC. TG, VLDL. LDL-c {7k, F+i5 HDL-c K S ERRMEFNET TC 1 TG 4 FFlE HRE fil
AT O Yeta 25 L /R, 5283G2 45 25 1] L) i 25 i /0 JIFWE A ot &5 AR 18 b Ah, 5283G2 44 2 B 25 A1 1f 3% vk
PCSK9 f7KF, #IHFAES LDLR 35K F-. Apoe’ ) ks FEREAL AL /N BUIA N Y25 R 7R, 5283G2 4524
(30 mg/kg, 60 mg/kg) AL EREAR 4K B IR T BLRIACE , 38 FFE R TC K-, 3D JFFE R PCSKY
(2R BT IE T LDLR (92635 7KF, BRI YE T VLDL, LDL-c 7K F-. PCSK9 JFEid 2 3k 8h kit #
AR TR/ N B N 45 SR 7k 5283G2 4524 (60 mg/kg) WT LA E W/ E kK b BESe ) i AL A SR, %
AR g h PCSK9 Ll TC. TG, VLDL, LDL-c (7K, FEARFRE T PCSK9, % imfiF i H LDLR 135K
o B FRATRIL T —Fha] LLC RS AR LN g F PCSKO #IiI37] 5283G2, Hofgil it 55 PCSK9 454, il
PCSK9 Al LDLR M AR, Il iz 2 — & (R R 2 ek PCSK9 2 IR REff . 36 LDLR (93&ik, R&
AR IS LDL-C 7K, 32030 Ik ot A G AL B B A TR 1, ¥R 7 i JIEL 381 et 1L RE A0 ASCVD wh BT R A # i A

RV

AT

B RATE T iR X S R T B A I 4% 54 SR X 2 BYREER R Y RSN

BE A
UPrEREERL KRB B R B ORTE 8300545 TR M IX v K S I T HOE R A S
B GRrgElERl Ry BEARSE 8300545 Frsdm KRRAWIIEMEA - SRA AT SRS 5
BARFT 830054 ;" Hish K P WA B R A IRAFE I TR L BEARFE 830054

FY: Wi R CIE 5 2 RUBE RS I K A R R VIR DG LA ph I8 fgy 3 1 R #E00E FH iv R BH
I, ABFSE SRR R 5% va i IE B L (KNGT) il 2 BOBE R % (KT2DMD i T RERY 25 5, R
S SA e R 2 BUIR (T2DVD (9 R AL BT B S htl . 1. OB 8 44 M % B I 1 M i
i N8 A4 EY vd I 2 FRUE IS £ S S MURAEAS A SO 3 0 S A A A T 2 B R A B A My 4
FeEETM AT RETERE . il LESe 22 5200 43 Mk AR5 v 5% v 1 9 40 AN rh ELAT B 25 M 2 5 5 il 1) ) o
ThBE: R TG R 3 — DU RATR A ER RT3 (UPLC-QTOF-MS/MS) $ A Xt it 45 52 180 # 19 ifin 3 AR A
HEAT 0T, JFil AL Spearman FHOCHESM BT LA ML AEA h 22 53 B 5 R AU AR . 22 Sl g . ARG L K28 S i AR
B2 ARG PE . 4550 . FIENA T A R B, KNGT 4 KT2DM 4 738 @ RE7E Y Fh 5 T g L 9771
BEER, @AIET 19 NMEREE 22 225 WM, H¥, Parabacteroides distasonis, Weissella cibaria 435K
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KNGT., KT2DM 4 HA & 5% 0 (4 2% 53 . Lysosome, Peroxisome, Glycosphingolipid biosynthesis - globo
and isoglobo series & KNGT £ o H.4 # B 5 Wi 1Y 22 5 3 . ABC transporters, Acarbose and validamycin
biosynthesis j& KT2DM 2l i B F 220 (19 22 STl i . A8 AR 22 0 g R 7R . KNGT 411 KT2DM 41
o 86 Al I AR A AE WA 22 R, o il 19 Alanine, L-aspartic acid, L-Cysteic acid 5 22 5
Weissella cibaria it @ 80—, ROC /HrEsREM, LRZERES MRAETF= X FAE R 2 W5 2 A 5
EE (AUC > 0.9), &5t ABESHER T 5% od i AR 2 [0 18 B R R S DR 0 25 Sk . Bl AR =4
5B R . XL Bk 18 TR B X R 2 RURR IR & AEHLH 2 I R AR TR R, IR R
T2DM 12 Wi F1 33 B BV TE A= b ks

LncRNA Gm35585 #i&id &4 ¥ EHHADH
HEBEREFSHTRERERANNFITR

ATIbE B
2GR RS B el MRt 210009

H . B EERE IR (Nonalcoholic fatty liver discase, NAFLD) & —Ff L HE4EME T RE o 5 A5 (1 154 T
MBI . e B IE 22 905 206 S8 BB T % 0 28t I IR IR 22—, AR5 B FE 48 58 — FOBT 8L (0 K Bl 45 i RNA
(long non-coding RNA, IncRNA) Gm35585 Xit & fi§ IR & 1755 AU FFRE & BRI, ol 4R AR FIMLE] . ik
RN SEEE L 10 JEIS = BT % (4 DIO Kt/ HED #5580, R ki S AAV-Gm35585 Bt ag. i/ BRUFIE LS
ik Gm35585, EALFARHLUE SR . A A, BRI AR R, o S Py i s ke i LA R i
FUERE 0 R 5 eGSR IF I RE . SRR &5 AU G R AR 0L . AR AP SE g, AMLA12 4045 T 0. 2 mM
PRI R T AR A M BRAE A , SRHT pEX-3-Gm35585 ki ik AML-12 4l Gm35585, @it /e eryefs . TG &
SRS, s AH I DL SR RN B R, B ST A MNe BB RIS 0 . 4520 SRS oR, HED /NRIFAERS
TR, FPRE BN EE . Hl SRR A R LI, ik Gm35585 B B AT IE IR & i, FEACATIE N
SREEL, Hh =R A, 78 AML-12 4igrb . 3 33k Gm35585 B IR 0. 2 mM ARREER S | i AT 40 o 1 Jot &
TR . AR AE BE AT AS R R . HED /N RUFFBER BES I RR & i i, i %635 Gm35585 F&AIL HED /N RUF
IEKBERE TR & &, FR R hIR . WRRIR . AR DURIR . —F BN IR S . I F 4 R R, KA
Gm35585 F MK N 3 B 5 SR A A8 B A PPARa {55 538 . i BRAC A DG N R (& A I &5 SRR, o
Feik Gm35585 W - i 1A P A i B R AL P I R 1 A K 4 (enoyl-CoA hydratase and 3-hydroxyacyl CoA
dehydrogenase, EHHADH) 383k K ¥, 55 4b. b S 4k ¥ B G Pk 76 HFD B8/ flrh i 35 PR AR, 3 3Rk
Gm35585 B &L HFD /NS S AL G PR . 2536 i 383K Gm35585 J8 ik i JIF Uk it Ak P g v v bl
EHHADH (337K, (R KEERR TR ICH . BSO8R IR IR &S 00 e T 2 8L
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MyD88 415 IL-33/ILC2 112 7 M hm S B S fiE Hp RYAE A SHLHI B 55

s KA
HRNERC MRS R, BOJLEER: N 3250005 C N B} R AR 2G5 B
M 325000

FY: #R98 MyD88 75 11-33/TLC2 ¥ 47 5K sl 0% iy Sl AR AE (/R F B L5 FHL . 174G MyD88 /N34 il
FAVTE b 5055 2 Wi A RAE T AT RCR . i ANBRUAUETTE T TL-33 MR, L MyD88 /N34 il
FUSERET . 0T MyDS8 75 TL-33 53/ INRUE SE T A/ A . 3l MyD88" /I U I T TLScre- AAV 4 £
ILC2 R 5Pk m bR MyD8S /NE, P4 ILC2 | MyD88 #lese Xt 11-33 755 /IN UG SAE A RE IR o 8 sd 5 Syl e 4
Bt MyD88 43 1L-33 155/ N U TE RAE A WS FEAE ML . R FH O A0 0 9 5 4335 H AR AR A1 43 8 35 37 /0N B 2 41
FASNE L IL.C2, #ATERATHL, Wi MM A, ELISA, MBSO ILUiE (CoIP) F LR IRT
MyD88 -5 IL-33 55 ILC2 W& By 40 FHLH . /NS TEREAR TSR Y (AlD @ BERs R, 74l MyDS8
NG FA R X R e N B ARAE AR . S5 ] MyDS8 B 22 i T1L-33 17531 B Mg /1N i
SRR, WD TL-33 75 S A /N BRI P8 FR TR A A RE VR . Th2 BYGE T4 . T2 SU B i 005
HIILC2 B 03, RS PR 1LC2 [ MyDS8 £ 11.-33 if5-5: (38 48 5E A B AR A0 M Ak AR B2 B 43
Wz, Wb/ BRU 6L VE e 8RN il 40 20 b Th2 B 50 B 7 10 R 35 K . e sk dlill )y . KEGG 3 #% & 4 40 7 il
Western blot Kl 25 5 7% LMS & &40 11-33 5519 P38 {5 5@ BR IS . RSB0 25 5] LMS Fil P38 ik
F| SB203580 14 i AL T1.-33 15510 TLC2 35 5T GATAS3 kKA TL-137 TLC2 Hofsi], Wb 4% 35 b1
ff Th2 B 90E K0 . S ve et (45 5 K B P38 Al GATAS Wik (A 1E /) BUIZE 4 1L.C2 4t rh feAe gt
N, CoIP 450 fo% LMS #l SB203580 fefig il P38 5 GATA3 EA WL, R REWM % P38 Fl GATAS3
HEHBERR LK . ELISA SRR & 98 LMS 4] IL-33 755 A\ ILC2 43 Th2 RIAIE K+ . LMS8 geig ] i 42
i ALt 375 S A0 /0N BV 85 S 0L AN L UG B8 07 D/ Al 75 S A R0t /DN BU/C T R R A 400 Jf 48 i 5200 A1 Th2
TRIRIE N T3, 4518, 10L-33 i@id MyD88 K H: il P38 {5 Sl BTG GATA3, M ILC2 iyi%fk. feak
Th2 AL F 5300 Ja 8l 2 PG I B0 & 8 o T BAET A B30 UE . MyD8S il il 57l (/o3 F 1k A
) LV RENS 2 fift b 075 5 A W i/ LA R RE NI W8 SN A5 BB IS I WA T I VS AR e 2590

H4KS B R ER 2-BER T EBMAEBIGERSERNERA RV FIFHR
K5 2N
HRERI RSB = R HEK 400010
HAY . DFEiais -3 TRB B (khib) 18 Mg B A0 Ve R AR RMLE . k. SRAH ELISA #
W LPS 5 5 RAW264. 7 F1 BMDM £ i & AEAS R efr 135 A1 CLP LAY M35 o TNF-o, IL-6 1 IL-1B 357K
qRT-PCR il LPS i 5:1t) RAW264. 7 20 il 4 SR tfy TNF-o 1L-6, IL-18. ATF4, NLRP3 mRNA Fik/KF;
Western Blot 0l LPS 15 5 ) RAW264. 7 4 2 AERERLAN CLP B8N RFIEH pan-khib, HAKS-khib, H3K18-
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khib, H4K8-khib, EP300, ATF4, CHOP K& NLRP3 # % /A 5 8 1 F ik K F; Western Blot 45 I & 1%
ATF4 5 EP300 K¢ A485 T 5 XF LPS 1551y RAW264. 7 4l S AEAR A th AR DGR U RA M m . 528 5%
A IE, LPS #5509 RAW264. 7 Fl BMDM ZHfd 13 H AN CLP B M3 TNF-a F1 1L-6 AP WEF S (p
<0.01), RAW264. 7 4iffirf TNF-o, 11-6, TL-18, ATF4 1 NLRP3 mRNA ik /Kt i E T 5 (p<<0.01);
LPS i S RAW264. 7 40 7 DL K CLP & /N B pan-khib, H4K5-khib, EP300. ATF4, CHOP X
NLRP3 45/ IMAAH B A A AERE B (p<<0.0D); 5 LPSiHSR AR LA, Mk ATF4 5% EP300 &
A485 TG AT 3% F A LPS 5 5 RAW264. 7 41 i1 CLP BLAL/N RFHE 7 TNF-o, pan-khib, H4KS5-khib,
EP300, ATF4, CHOP J NLRP3 #&4E /IMAAH G 8 H R KK (p<<0.01), 45ie: H4KS-khib 7] G i 45
ATF4 {23 NLRP3 i&4k, i FRY ATF4 X et — 543 HAKS 19 khib &4, B itk HAK5-khib-ATF4 & {1
PR i i et NLRP3 5 A6 8 1 S Y S0 R

RIFEFFWEZ DT RBTARN LRI SRE B LAY FENRE

By B
IR RIEBE R R 222 B Y Bl &R IRJRIE. 150076

I EE R (DOX) J2—FEIR 25y, 7LV B TR R i & A i 3000, (TSR pL
WANTEARE . T E BT TR (ATED S E AR bn S, JR0Tdr TR & . KR DOX
(I PR AR /DN BRI UL o ok SR 0 73 o B S A TR A 0 L D REBEAT T ok 308 e X S U 3% A 8 g 138
TEIIHT . BT/ BRI R P S 1 27 R 2 s . SR)m . FRAT TS s i AR — R
IR, JFE TR E TILNETER AR ICY) . FERR DT IR . AR AN AR . AR A O E R,
FAMTHE—2%F DOX AP 4T ZUBE/ N BT TR A L2 0 M. ABEAT /MR IE. A1 LB DOXiR)T
Jei s IR B2 D 2 R s S R K S 5 PR A (<0, 001, Tl (8 S R /K A (B3, 3 15 1 97 7 A i /K - 4% D0 M
Ko B, BATBITLERAE R RNERRAMMZR 1 AIH fGHRE.

M
%

—MEFRENNBY RN RS FRENSFR

R 278
PIRI RS20 HK 400715
FH . PEREE SRR R BOREZE . W HUEL YR R W7E 5 HARSE, AR & ) 0F R e — R
i PR LT RS, [RIR . BEE R PR P TS B TR A . R B W S U E W ARG AR I, LRI T T S AE 1 R
SRR A . PO K R B 5T B RIS ST I R D A H) 25 W) 2 il 2o R i R ik A . T i EARER
A RBITFE . 45 S TR R T — RV BAT & 0 57 RAL S 1. T HE b i B A 28— b [ i
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AT DR AR AT MR ) 2R BT AL S . IR TSGR AN, R T 2R AN S B AT T RSN K
PRINBOTCRIASE . T 22 iR 40 M EA T B0 B 136 4 9 5 1 5 0 B IE . TR SR AL B T Ty
TEBRTEICLHURBLE] . TN SR A S v (8 1 252807 55 2 T 25 B 22 O ik it e A & e s AR 8 i A 1 2 T e
H T A [ ) i A 2 A R R S RS2 25 D ) R 2 T P B e AR — AR B D RE . DRI T T R e R T
TRMEE AT T AR ZEAB MR ATAE Y S IR T HBEIER . Bk T YU S5 hUiR sk, 45
TR R MBI R E . M B EMARRE . RKIFTE . B E S E. ULRRE. A6
SERW . HSRE ., A OBWESEEEA) IR RE IR IFH AT LA S 25 MASR BRI E K
I BAER AR BL T AR A BT TG . TR 225 B A 1 T L ol 375 P e 40 i o8 T ) 5 5 o 9 A 5E 22 ol
iR A T I A TC T S A AR . AT MR AL BT S . FRATT R B T B AL 5 1 1 b A )
T PLAGLZ. — M EIEHR EAHS AN P ILPARIR 7R 2 Rl R 40 b s Rk 9 1 9 O —>fe it
TARIA A B BRI AR A SCHEIN 7 AT B 28 DT AR 2 W1 AR . Aesh Wy sige b, Ak
AR I N R BB A A A TR /D BRI R B AT k. BB AR R T DL SE 4
THBRIR o 00X AR 2 B 0 I 7 B S A2 E . AR -2 D RER BRI AR T A 0 2 16 Ak A o
250, JEBU TR S PO R G T (ERRE— P IRANTE SRR 458, BN T AR R AR
At — R 20 HBTR TR LA — 00 TR A% 152 JF Ll S %) 5 7105 ) B Re ik o 1 45 4 22 T 9 G
FRARBIOETE . LLB AN [R5 i AR B8 AN ™ 88 » T (22 5 2R A 15 ) S HCAT 2B ) B PR A BRI R T
U251 .

Syringin ameliorated endothelial dysfunction via SIRT6-mediated signaling pathway

Zihan Zheng, Rong Lin*
Department of Pharmacology, Xi'an Jiaotong University Health Science Center, Xi'an 710061.

Aims: Sirtuins, a family of highly conserved an NAD'-dependent class III histone deacetylase, comprise
SIRT1-7 and play crucial roles in the regulation of diverse cellular functions. Among these members, SIRT6 has
emerged as a key regulator predominantly located in the nucleus, and its significance in cardiovascular disease
management has garnered substantial attention. Building on our previous research, we have revealed the profound
involvement of SIRT6 in modulating endothelial functions through oxidative stress, inflammation and lipid
metabolism. Furthermore, angiotensin-converting enzyme (ACE) 2 has been identified as a crucial component in
Angiotensin (Ang) Il-induced inflammation within endothelial cells. Given this backdrop, the primary objective of
this study is to investigate the relationship between SIRT6 and ACE2 and unravel the underlying mechanism.
Additionally, we aim to explore the pharmacological effects of Syringin (SYR) (also defined as eleutheroside B), a
bioactive compound extracted from Eleutherococcus senticosus ( Araliaceae), possesses diverse biological and
pharmacological properties, including potent antioxidant, anti-inflammatory, and immunomodulatory effects. Here,

we aim to explore the impact of SYR on endothelial dysfunction both in vivo and in vitro. Metohds: High-fat diet

83



H [ 25 2R IR 2023 458 10+ 55 N B

(HFD) -fed hyperlipemia mice and endothelium specific Sirt6 knockout (Sirt6=®/ ) mice were established to explore
the effects of SYR and SIRT6 and the underlying mechanism in vivo. The recombinant SIRT6 and SIRT6 mutant
without deacetylase activity ( H133Y) adenovirus vector were used to detected the effects of SIRT6-mediated
signaling pathways and their related mechanism. To assess endothelial function, we employed nitric oxide (NO) and
endothelial nitric oxide (eNOS) activity assays, as well as ELISA for Angl-7 and interleukin (IL) -1B.
Furthermore, quantitative real-time PCR (qRT-PCR) was conducted to determine the expression of inflammatory
factors (IL-1B and IL.-6) and adhesion molecules (ICAM-1 and VCAM-1) . To elucidated the protein and mRNA
expressions of SIRT6-mediated factors, western blotting, immunofluorescence, and gRT-PCR were also performed.
Results: Our group study has revealed a discovery concerning cholesterol crystals (CC) being endocytosed by
endothelial cells, then leading to impaired endothelial functions. Through a series of experiments, this study further
uncovered the downregulation of ACE2/Angl-7 is involved in CC-induced endothelial dysfunction, culminating in
decreased NO level and eNOS activity, alongside elevated levels of inflammatory factors (IL-18 and IL-6) and
adhesion molecules (ICAM-1 and VCAM-1) . Intriguingly, our findings indicate that SIRT6 rescues endothelial
dysfunction, effectively upregulating ACE2 expression in CC-induced human umbilical vein endothelial cells
(HUVECs) , whereas ACE2 expression reduced in Sirt6®’ mice. Furthermore, employing bioinformatics analysis
related to SIRT6 highlighted a significant correlation with activating transcription factor 2 (ATF2), implying the
potential role of ATF2 as a transcription factor in SIRT6 modulation. Subsequent experiments further demonstrated
that ACE2 expression is upregulated in CC-induced cells when transfected with ATF2 siRNA. This led us to
explore deeper to the molecular mechanisms of SIRT6 in regulating the process, wherein HUVECs were pretreated
with the SIRT6 adenovirus vector or SIRT6 siRNA for 48 h before stimulation with CC. The results supported by
western blotting and immunofluorescence showed that although SIRT6 does not affect ATF2 and phosphorylated
ATF2 (p-ATF2) expressions directly in CC-induced HUVECs, SIRT6 overexpression results in evident reductions
in p-ATF2 expression within the nucleus. For the administration experiments, our results in the hyperlipemia mice
demonstrated that SYR administration (25, 50, 100 mg/kg) results in decreased levels of serum triglyceride (TG) ,
total cholesterol (TC), and low-density lipoprotein cholesterol (LDL-C), while showing a trend of increased high-
density lipoprotein cholesterol (HDL-C) . Importantly, SYR (25, 50, 100 mg/kg) significantly mitigates IL-13
and I1-6 expression in the aorta of HFD-fed mice, exert its anti-inflammatory properties. Notably, the protective

6 endo-/-

effects of SYR (50 mg/kg) were found to be compromised in Sirt hyperlipemia mice, preliminarily suggesting
that the vascular protective properties of SYR are tied to SIRT6-dependent anti-inflammatory pathways.
Conclusion; Our study uncovers the crucial role of SIRT6 in regulating ACE2 expression by inhibiting the

accumulation of nucleus p-ATF2 in CC-induced endothelial dysfunction. Besides, our findings show the vascular

protective effects of SYR, which can be attributed to SIRT6-mediated anti-inflammation pathways.
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ME i BRHE X MK $E3E 4R A0 RNA EE E R B2 PR ME
it S E T RALEI R

JABIEE i
v B AR & ALtV S BE25 5 bt 100050

FUA U S 0 A T 0 PR P 7 e R A A R B rhl 5 G B A= W0 2 A T 7R B MR (colorectal cancer,
CRO) v, HuE@mief erKARmIS MR (IncRNAs) 1T B CRVEYE R IR ARG . ARBFE B 78
ESL— 2B S MR R A A DG B9 IncRNA BERY. LAVERR ITAG 25 B R i B . o — 2P G R i U
AP RIRTT 7 5 MARBHETE IR P I AT . Tk ] ROE S AL BRI AL A IR AR o 3l i A OGS 96
R0 L A5 DRSS ] S R 7 57 o R AR DG IneRINAs 44 7 1y XUBS: SIS AR o F % kAT ROC il 28 g 22 P LIy
WOMAE Sy kA 2 FBIL &7 1 F0R A e S e I R R T AT o R P It e 00 AR R e 8 5 1 16 4R 2% A L 2 T
AR R AL KT BRUEARSE IncRNAs B3k . FIFHZA 2500 SR 22 2 e . Al e (o S B 35 285 B o —
ALY TGN T RL R 2GR (ICs0) BRI — RO gk (AUC) i, 258t FIH] Pearson AGHEAR
B0 TCGA Bt BiE T S5 MERTR LA EHY IncRNAs, 38 5 8 N ZHE AL [H £ M Cox 43H7, B T —
AT TG HERIRACA G IncRNAs (B BIEEA . 7ellZhdl. MRirb . (RXB 2L 4s B B 1 1t
o UL 2L B JE AT SR ) AR AP 2R . 2R B 0 M SR D R TR AR DG Y Ine RN ASERY 2 F ) A= 7 9 i — 4>
MSE UG T Hehhs BTN . bR R A O 0 B e KURS: AL R R T JRAE SO A S A R AR TR
B S, LR TR, RS R A S S s PR s SR IR S 2 S ) Y Rk e
. BeAh. FATE A LM ES & S PO CIN RE 1 IE A b S 20 R 5 M 9 A0 M R A A PR T K -
IR e RS MR SN0 IE T 7 4 IncRNAs BRIAKF- . . G =251 5 X 4 2 5l R 16 5 0 A
LU RUBMER W] SRR AT SCHY IneRNA BERY AT LI A7 25 MU E B0 IR e BN I 3K . 4598 Bk UL
TR LT MR R AN G IneRNA fRERS . al {1 B CRC TS . S e st AALY T B, If T e 1 #E 45
LI B RS 7 2= A B AR AR IR P iR 2R 5
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AEHCH AL S AT PR 22 7

YP100 U #efibds (Fehn), G ZAFEMBIT. S0k, 4 THIFHIERNAER . 293, HLAESCIG A T2, Wbt
B T = KA 0
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