FHEMKRFFIR Acta Universitatis Medicinalis Anhui 2022 Feb;57(2) - 197 -

P 25 h R BT 1A] . 2022 =1 —24 13.03 M4 R AL hitps ;://kns. cnki. net/kems/detail/34. 1065. R. 20220121. 1336. 002. html

ek g DA NG G 2 2 KILF7 132k 50 I W S NG 1 43 A 1k 84
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WE BM SDECR O IMENE 412 (EAT) H1 Kruppel
FEREF 7(KLF7 ) 3 1 4% F «B( NF-xB ) T 38 5 5 41 ffd 43 0
SOREH T, fiE HF BRI 20 43 16 A, B B KLF7 76 56 0
(CAD) kAR REAFEFMIERMLH, ik EEGE 00 R
# (CAD #H) B AR50 SR 3 (non-CAD 4H) 4% 30 ], 4R
— g B, ff H qRT-PCR # 1 EAT ' KLF7. fig B¢ &
(APN) \FI4NIA25-6 (1L-6) SRR SEN F-a( TNF-a ) mR-
NA FEAKF, RSMESR 3T3-L1 i A iy 4 M B A THP-1 4f
MEIEERN M1 BB A0 M 4 20 i 54 3 41 . KLF7 L4l
(¥ KLF7 BE8 %)), KLF7 F 41 (% & siRNA 5 %
KLF7) NC 20 (e Qe ZE R P50 ) 5 e i Rh A0 B, 1 ) qRT-
PCR A& M1 %I 5 40 H APN  MCP-1 .1L-6 F1 TNF-o mR-
NA B3R, |l Western blot ¥l NF-xB 15 5 1 % 3¢ §# [H]
FHRIKKF, KA qRT-PCR LK M FE Ye 24 h J5 3T3-L1 #j
BelignAi s APN KLF4 IL-6 MCP-1 mRNA K %15 4 i 531k
PR mRNA RiEKF, &R 5 non-CAD 41 LL#, CAD
20 APN FIAREAR , IL-6 Tl TNF-o HORIATHE , 29 it
HEX(P<0.01), KLF7 7 RAEHI 3 (5 Z B LPS) 55 M1
T I AT M R g B Sk, AR KILF7 o] 900361 4 R DX 7 e B
7. FH KLF7-siRNA %42 a] 3] LPS 7% S /) INK-MAPKs #
Ak, 35 M p-p65 19 K F I+ M il p-IcBa M9 & L (P <
0.05) . 7€ 3T3-L1 HifigWiZu e, -8 KLF7 fiff PPARy,C/
EBPa FABP4 mRNA 35 F+ &, 2 i 3T3-L1 i 7 241 M 53
RIS ML (P <0.05) . 4518 CAD #3# EAT
KLF7 FikH0, KLF7 0% EAT | JNK-NF-«B {35 J% /i
S B I T AL {E 3 CAD B EAT W4 AE R & 4B IF
FLREAR FE AR I 40 A o3 £k B3, ITT 2 3E CAD Y & J8, B
KLF7 7] BEA20 L8505 (U CAD) VB FEIRYT 04T
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O M S LA 5 o B2 28 A B9 B 51 R TR 0
(coronary artery disease, CAD) .U 5 £F Bl Fll.0> 1) 4
VB AF O LA R (cardiovascular disease, CVD) B fE
R 2 0 A RS 7 41 2 (epicardial adipose
tissue, EAT) 5.0 L4 SO kot 10, B g
AMEAE CAD 5% EAT HZUP R M1 AR AL A7)
WKL T, EAT fEfesE CAD K /E % & EAT
A EBMENIZWIAAIT CAD FEAR

Kruppel ££ K F ( Kruppel-like factors, KLFs) J&
TR SRR T 50T e SR R R R h &
HEEARFRIER , Horr KUF7 nl 845 55 7 40 5 69 5
AE AR5 40 B8 - 43 01, EZ KLF7 7£ CAD
S EAT RAE P AYVE i R WAl 105 e i
TR B ARSI 240 i S50 W€ KILET X i 1077 48 1 534 1Y)
YERT, B e R0 KLFT 7E CAD B9 % A2k J b i
R CAD AR R o T-HL R B 20 Bl e
WA

1 HBE5HE

1.1 FmHHEM AR A 2018 41 J] -2019
A 10 76 AT R 2 I 2 B 56— B = B O i A1
BT A A& S99 BF 56 IR 20 K 35 #F R (coronary artery
bypass grafting, CABG) Y 30 f§] CAD 3, H4% 30
(G114 o 1] o ke A6 57 sl B8 4t T A 1 I e bR 2l ik
WA BB AN IR, BE RIS TE 1,

1.1.1 #wisrk  SIRIRE T A E A Gk
SR RERE AL MO IS 12 i BR vE ) (2010 4ERR) LA
J 2011 432 FELOAEEE A2 ( American Heart Associa-
tion, AHA ) TiCMR 1297 467 .

1.1.2 AAARE L. O 4F# 40 ~75(63.8
+4.2)% ;@ 4 CAD W2 WitriMET 4T CABG
Hi;Q R, XA, O FRTE 40 ~ 75
(66.5 +7.3) % ;@ AR BNk 5% Bk HF 17 AR
BHFAR ORBENIBITHAS ) B Q) RE D%,
1.1.3  #mAre O B IFA BRI SOR I 5 5 5
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1.2 XFE5RF AP THP-1 480 F0 373-
L1 1iif B 17 40 e 35 W v R 2 e At B I ( Vi)
RNA 2GR F1 qRT-PCR S Wik &6 [ TaKaRa
NAE]( HAY) . Western blot 15 & 1 H 32 [&] Thermo
Fisher Scientific 2],

1.3 7%

1.3.1 s RFH  EAERFAE PSS K5
R KA OIS B C RN R DR
1.3.2 #AKE MG 1 h, NADERTEE (S5
JRBAHAR ) W EAT AURAE G P ER 0.5 ~1.0
2) o KT RER L BVRAFAE RNA BRI, SR 5 %
& -80 C, HFRELEm, AMRMFEATTK
Sf PR g — B g BE2F AR B 2 B SRR i o AL (G
5:2014-072-01) , A RS R F MG R E A5
1.3.3 @z E5A 10%FBS(£E Gibeo 24
Al), A% (100 wg/ml) FI4EEEE (100 pg/ml) K
Roswell Park Memorial Institute-1640 ( RPMI-1640) %
23 (3 [H HyClone 22 H]) H 5 3% THP-1 4fl il )
3T3-L1 Hif i 7 240 M, 76 v ol 455 5 i vh 15 5% 3T3-L1
HIAR T4, 5320550 37 CHIT 5% CO2 BRI
KoM, B THP-1 4101 2 x 10° 4>/ FLAN M i %% 1
HERPLE 12 AL, IR0 100 wg/ml phorbol-12-P4
TR IREE 13- R R ( 32 Invitrogen 23 A ) RRLL i
3524 h, AREKAIMS 20 ng/ml T K -y (interfer-
on-gamma , IFN-y) ( 3€ [ Gibco 2 A ) Fl 10 ng/ml
LPS( 2% Sigma-Aldrich A 7)) 8 24 h LIS M1
WA,

1.3.4 qRT-PCR #&ml 48 % BT MR il w0 Ut
BH A3, {8 FH TRIzol (35 [ FEER KL /R BHE 24 7)) $2 1L
CAD EAT, 4F CAD EAT Fi15Z 56 40 s 2H % & RNA
i NanoDrop 1000 736611 ( 5 [E Thermo Fish-
er Scientific 23 & ) M+ RNA f2005E Fuk 5 i A
7 F [R 4L SR M A% R ( @DNA) ( 3E[E] TaKaRa Bio
73 )) B PrimeS-cript RT 108 & iF 4730 57 5%, B M
fm 735 H 500 ng &L RNA, f#FH 7500 SCHF PCR R4E
(£ Applied Biosystems 23 F] ) & QuantiNova SYBR
Green PCR 5 & (2 [E Qiagen /A Al ) #H47 5E & 5L
iif PCR( qRT-PCR) ., EAT H* KLF7 ,APN IL-6 \TNF-

a mRNA kK M1 BIE BELRHOH APN MCP-1 |
IL-6 1 TNF-a mRNA B3k, LA K 3T3-L1 Hijfiig 15 40
firh APN KLF4 IL-6 \MCP-1 mRNA % JI§ i 40 il 43
b5 PPARy .C/EBPa FABP4 3K 1 511 1514
JPA, A SEse A 3 Yk, [ H A IG BR IR ] 32
TR 35 PR i AR i 3B LI S R
BT SRR GBURDGT BRAE 5 (8 AR 357K
1.3.5 Western blot #MA8 X H-F & & &i& ¥ 30
~50 wg MY EFE A FRAE 100°C R A0# 10 min, i
10% EEWE 11 SDS-PAGE 4385, SR J5 % 7% 28 58 i — 980
IR L, EAE—Puls 528A A HRP BYIE 90 —
YiiF & 1@ o # FH Pierce Fast. Western Blot Kit( 38 [F
Thermo Fisher Scientific 2y 5]) /M . ZWT5E A FHAY
Pk S B-Lsh % 19 (ZSGBBIO, CHINA ) KLF7 ( 3% [#
Abcam A H]) K P4 A KLF7 \NF-xB {55 538 [ ¢
T LA SR 5o e A b a5 R 7 2 R R K
1.3.6 KLF7 >-F3# RNA(siRNA) #5944 siRNA
H Gene-Pharma ( i) T HTA AL, 5 B8 UL HH 450
KLF7 siRNA aitfH: X} G i Lipofectamine 2000 ( 38
Invitrogen A F) ) §5 4% . 24 h J5if i qRT-PCR 7
fliE gL ) KLF7 siRNA 7K SR BIERE YL . 2 1 51
B TAWEE A siRNA JP31

1.4 Sit=43E R SPSS 22.0 fll GraphPad-
Prism 8. 0 Geit M HEAT S it B 64T 7 25 5%
PERG RS, IEASMEARES , THE TR G L, v £5 2
TN HUR R TR Z B H AR ¢ K5 24
BEREZ IH] 1) He AR B BR800 22 90801 5 T 2 A8 552K
FHAES B 5, AH MR ] Pearson” s rank 43 #T,
PhP<0.05 AESAGI2FE L,

2 &R

2.1 FA—RABIELER PYUER AT
F8E(body mass index, BMI) UL 4f & (systolic blood
pressure, SBP) | 7 5K J& ( diastolic blood pressure,
DBP) A% AR & 1 (low density lipoprotein, LDL) |
EEEREA (high density lipoprotein, HDL) | J=YilEl
[& 1 ( Total cholesterol, TC) DA K H ¥ = HE ( triglycer-
ides, TG ) %522 TG 127 8 S AH M C )8 A
CAD ZH % non-CAD ZH Ft &1, A5 Bk & ( Adiponectin,,
APN) MR (P <0.05) (%2)

2.2 KLF7 7 CAD &# EAT FHIRAKFE K
] KLF7 mRNA 15 52 56 41 R0 BE2H EAT Hh i 2 5k
(P<0.001), WL 1A, i#iid Western blot % il KLF7
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®1 ZEHEXSIMETTIE

HEH SR SIIESI(53)

KLF7-F GGTGAGCCAGACAGACTGACAA
KLFT KLF7-R GAAGTAGCCGGTGTCGTGGA
IL-6-F CTCTCCGCAAGAGACTTCCAG
-6 IL-6-R TGTGGGTGGTATCCTCTGTGA
TNF-a-F GTGACAAGCCTGTAGCCCAT
TNFo TNF-a-R TATCTCTCAGCTCCACGCCA
TLR4-F AATGCCAGGATGATGCCTCT
T TLR4-R AGGAAGTACCTCTATGCAGGG
INK-F ACACCACAGAAATCCCTAGAAG
INK INK-R CACAGCATCTGATAGAGAAGGT
NF-kB-F CTGAGTCCTGCTCCTTCCA
MEEB T FABR CTTCGGTGTAGCCCATTTGT
PPARy  PPARy-F GTGCTGAGAGCAGAAGGA
PPARy-R  GAGGTGTTGTGTGAAAAGG
C/EBPa C/EBPa-F  GTGAAAACGACGAAGAGGCA
C/EBPa-R  TTGGGTACTTTTGGGTTATT
FABP4  FABP4-F AAATCAGACGACACGACA
FABP4-R CACATTGGCGGCCCAGCT
, B-actin-F AGGCCGGCTTCGCGGGCGAC
Bractin o inR  CAGGGGAGCACACGCAGCTC
F2 MA—BBRMENEIR(x2s)
SRH(n=30) XTI (n=30) X P1H
EE (%) J61.4 +6.84 59.87 6. 11 4.426  0.512
BMI(kg/m?) 23.22£2.18 22.28+1.76  13.42  0.749
W25 1 (kPa) 2.19 £1.62 2.16+1.15 2,29  0.584
EFIKIE (kPa) 9.61 +1.06 9.22+1.16 1.79  0.769
LDL( mmol/L) 2.15£0.81 2.13 £0.66 1.812  0.645
HDL( mmol/L) 1.17 £0.88 1.13£0.3 3.105  0.897
TC( mmol/L) 3.82+1.15 3.96 +0.94 8.123  0.589
TG (mmol/L) 1.92+1.32 1.69 +1.00 24.24  0.678
hsCRP ( mg/ml) 2.84+0.27 1.37 £0.21 16.86  <0.05
APN(pg/ml) 8.89 +£2.56 10.56 £2.74  47.42  <0.05

EHFIA(P<0.05), LA 1B,

2.3 EAT RIEFESERXEERE mRNA RiLK
S fE EAT ", CAD 44 APN %35 /K KT non -
CAD 4 ,1L-6 , TNF-o ., JNK Fl NF-kB mRNA ik 7K
W& T non-CAD 41 (P <0.05) , LA 2.,

2.4 FEAT FRIEMEEALER] b T HE H g
JZEHRIAE EAT S5 o R Hh 110 J 2% o8 ) 9% 4 400 it
FRic CD68 ksl B WE4H ML A2 7E . CAD [ EAT
H CD68 [ mRNA 7KF-15 T non-CAD 4 (K1 3) .
2.5 KLF7 &£ AZ THP-1 TN ER M P 5%
EHBERERRES R HEE M KLF7 siR-
NA (siRNA 1-2) 5 si-NC BRI 5E Y THP-1 £74= ) M1
RIE RN, W 4A iR, 5 si-NC #H L, si-KLF7-
1 F1 si-KLF7-2 fEMEFEAE KLF7 B93%35, si-KLF7-2 41
&M%, N TEIE KLF7 mRNA A9 %6 YL 80 il & 7
e YL 7] & si- KLF7 (H THP-1 A7 A= i M 1B B0 4
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3 r 1 cAD4
77 non-CAD4|
5
g2
w®
=y
oo
"E * * * *
zlr
a4
0

B2 REFSHEBEAEEREmMRNA RXER
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A B 1 2 3 ku C
9 00T KLF7 38 T *x
® = 9 4t T
< 004+ o B-actin 43 ﬁ N .
= —= = ® o1 z T
T o002 L B0l = . E 2
= a - - B
M %05 ’—‘"—‘ 217 l—_—|
o~ M
0.00 500 0
1 2 3 M 2 0 3 6
LPS(ng/ml) LPS(h)
b E 0 10 100 ku ~
S KLF7 38 B 4 KLF7 7 THP-1 {748 M1 &
» ST L TOE S
ﬁ 4t — B-actin = A BKLF7 £ THP-1 fif 5 M1 % [ 140
s 3r 20 - JfLE mRNA B8 355 C D2 A [al i i) LK
T 2} — ﬁ 1.5 ANIRIVEBE LPS 4b B85 THP-1 7748 14 1 40 i
E L Fgﬁ 1.0 ' KLF7 mRNA J AR5 35; E: AR & LPS
2 . 8(5) AEFEJG THP-1 R72E B ELIEANAE 6 b IS KLFT (9
0 10 100 . 0 10 100 mRNA 33k ;1:si-NC;2;si-KLF7-1;3; si-KLF7-
LPS(ng/ml) LPS(ng/ml) 2; 5N RAL L. * P <0.05, ** P <0.01
M fE Y KLF7 MR A RIE, 2R S AR TE A a0r
mRNA JK-F- F R (45 R A7 [R] (& 4B) , LPS DA
] e R ik e 7 5B KLFT mRNA 19 % i Zsf
(B 4C D), LPS LA e ) ek vk Jr 24 %
it — 20175 F KLF7 B3k (B 4E) . KLF7 7E AN 2K 29T
THP-1 i A& (9 L3 40 i v v 3R 3K IR AE AR A1 Hy 3 o
R T, X R BH B T HE A 4 33 L ) T A i
TG IAH G 7, - : g - :
2.6 KLF7 REFAERHMMBDULEE 735K KLF7 i el d)
B NC (X BRAL) e e 31 3T3-L1 i i s 41 i LI a—
o, TR B RRN FLF7 ik, ik # L Y| maxuert s
5A, FEYLAbIE 24 h JE KU APN (IL-6 \MCP-1 mRNA REN . Pt
KR 105 20 R o3 A b i i SR A P AR 3 B P S A2 3.’; %
fh—y (PPARy) . CCAAT/H 38 T 25 & B 11 o (C/ 0 %
EBPa) JIIRR4S A 2 1 4 (FABPA) mRNA Y HI%S sl %
BT, R KLET BUAH APN FERERE, L %
. - é
IL-6 \MCP-1 ,PPARYy,C/EBPa 1 FABP4 Tk THE 0.0 Z

(P<0.05)(Kl5B),
3 itig

CAD 7t 5430 Bl 9 &5 R AR &5 . CAD AJ 33
O USRI O JULAE ZE 0 T 3y I e 88T,
CAD J&—Fi ™ 5 iy 18 Mg , LA 2 e AR 3 ik itk
FTPE Bl ks 1 1k 1) 2, 5 800 UL 75 =22 (8] A DT
[T € 5y =8 T I i B e e e 1 N SR 3§
JEARFEARAS T PR Sy A% i Ji 60 1 Fe s R 28 (4] an s
I B R g | E Bk i I R S5 5 ) i 7R AR EAT B

1 2 3 4 5 6
B 5 KLF7 {2t 4mpa 5 b B 5
A KLF7 ZEAS 404> T 55 K mRNA §9#%ik; B: B KLF7 J5
APN %35 T ,IL-6 MCP-1 .PPARy .C/EBPa il FABP4 F23A T} 5551 .
APN;2:1L-6;3: MCP-1;4: PPARY;5: C/EBPo ;6 FABP4; 5 NC 41 It
5. %P<0.05

IR —FTE AN AR DT . EAT 4331
IS AL R LA e B LR A 4 R o A P
JE, SR AR & A, B 2R R g sh ks e AL
O F AL B 1% S 2 A T L B0 BT A S L A e
A, RV AN B AN T 4H i PR 0
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WG TR L A0 B FIE R A0
Kruppel #£ K F ( Kruppel-like factors, KLFs) J&

TREAG RN T F 0%, KLFs 135 5L sh #4141
M2 A YRR AL RE MG 58 | b AN DL S
ZUREM, KLFs 2045 il 52 40 i i D) 58, 4 n B
WEAHI , EATS5 T 0 45 0 AR 08 19 R E
R, AUREHFTHAITE & B, CAD & EAT 2HZ41
H miR455b-3p i F I APN (1) 3 35 M £
EAT RAEH F R, AR5, CAD B EAT 41
Zrp KLF7 mRNA #4835 K F 5 T non-CAD
2H, R AE A 2T TNF-a, IL-6 JNK , NF-kB mRNA
IRk T non-CAD 4, 1M ELA ST RAE )
APN #HUKTF non-CAD 4, LA F&5RIER RIFIRE S
KLF7 BRIEAKEA G, ARG — 2Dl i RS
IR IS THP-1 B E REAN I, S~ LPS LIRS
(ARG ) AR 1 Ty 75 KLFT 3Rk, i@
RSN SR 3T3-L1 TG i 20 i, % 8 KLF7 fefie ik
HTRE T 40 A 531k ol A B 7 20 L, EAT 78 R AE
RETF, ARl 2 KLF7 93838, dF 1M 5 | AR i

ZH ZUGAE PR 2 SR, (2R PR s 200 A oAk st L
HELARYVE ML e — W5 LLIRAIE
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KLF7 in epicardial adipose tissue of coronary heart disease promotes

inflammation and adipose differentiation
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Zhou Yijun',

Dong Xingxing', Wei Yutao'*

(' Dept of Medicine, Shihezi University, Xinjiang Key Laboratory of Ethnic and Endemic Diseases, Ministry
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of Shihezi University School of Medicine, Shihezi
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Emergency Center of Jingzhou Central Hospital,

Jingzhou 434000 ;* Dept of Thoracic Surgery, Jining First Peoples Hospital , Jining 272000)

Abstract Objective

To explore the epicardial adipose tissue ( EAT) of patients with coronary heart disease,

KLF7 stimulates macrophages to secrete inflammatory factors and promotes the differentiation and maturation of adi-

pocytes through the NF-kB signaling pathway, and to clarify the mechanism of KLF7 in the occurrence and develop-

ment of CAD. Methods

30 patients with coronary heart disease (CAD group) and 30 patients without coronary

heart disease (non-CAD group) were collected, and general data and biochemical indicators were collected. qRT-
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PCR was used to detect the expression levels of KLF7, APN, IL-6, and TNF-a mRNA in EAT. Human THP-1
cells were cultured in vitro and induced into M1 type macrophages and 3T3-L1 preadipocytes. The cells were divid-
ed into 3 groups: KLF7 up-regulated group (transfected with KLF7 mimic), KLF7 down-regulated group ( trans-
fected with siRNA knockdown KLF7), NC group ( transfected oligopeptide sequence) , transfected two kinds of
cells. qRT-PCR was used to detect the expression of APN, MCP-1, IL-6 and TNF-a mRNA in M1 type macropha-
ges, and the protein expression levels of key factors in the NF-«kB signaling pathway were detected by Westren blot.
The qRT-PCR method was used to detect APN, KLF4, IL-6, MCP-1 mRNA and adipocyte differentiation marker
peroxisome proliferator-activated receptor-y ( PPARYy) in 3T3-L1 preadipocytes 24 h after transfection. CCAAT/ en-
hancer binding protein a (C/EBPa) , fatty acid binding protein 4 ( FABP4) mRNA relative expression levels, and
Westren blot was used to detect protein expression levels. Results Compared with the non-CAD group, the ex-
pression of CAD group decreased, APN decreased, IL-6 and TNF-o increased significantly, and the difference was
statistically significant ( P <0.01). KLF7 was highly expressed in human THP-1 derived M1 macrophages induced
by inflammatory stimuli (LPS). In M1 macrophages derived from human THP-1, knocking down KLF7 could in-
hibit the release of inflammatory factors. Transfection with KLF7-siRNA could significantly inhibit LPS-induced
phosphorylation of JNK-MAPKs, the level of p-p65 and the activation of p-IkBa (P <0.05). In 3T3-LI preadipo-
cytes, upregulation of KLF7 increased the expression of adipocyte differentiation markers PPARy, C/EBPa,
FABP4 mRNA, and promoted the differentiation of 3T3-L1 preadipocytes into adipocytes (P <0.05). Conclusion

The expression of KLF7 in EAT in CAD patients increases. KLF7 activates the activation of macrophages media-
ted by the JNK-NF-KB signaling pathway in EAT, promotes inflammation in EAT in CAD patients, and promotes
the differentiation and maturation of adipocytes, thereby promoting the development of CAD. It indicates that KLF7
may be a potential therapeutic target for cardiovascular diseases (such as CAD).

Key words coronary heart disease; epicardial adipose tissue; KLF7; macrophages; inflammation

(L% 196 )
Immune checkpoint VISTA has a role in the modulation of

immune response in septic mice
Tao Tianzhu'?, Zhang Guorong®, Yang Xiaoming', Guo Qing’, Liu Jun®
('Dept of Anesthesiology ,” Dept of Pain Medicine ,*Dept of Research, Air Force Medical Center, Beijing 100142;
*Research Dept of Special Medical Center of Armed Police, Beijing 102613)

Abstract Objective To determine expression profile of VISTA on lymphocyte and the potential regulatory effects
on immune response in a murine model of sepsis. Methods Expression profile of VISTA on T lymphocytes in the
spleen and peripheral blood was examined. Mice wereintravenously injected with an agonistic VISTA mAb( MH5A )
or isotype control, and then the survival rate,cytokine expression, bacterial burden and lymphocyte apoptosiswere
determined. Results VISTA was substantially expressed on T cell from the spleen and peripheral blood, septic
peritonitis did not induce significant changes in the expression profiles at 24h post surgery( P >0. 05 in each com-
parison ). Treatment with MH5A improved the survival of septic mice(8/12 vs 2/12, P =0.01), accompanied by
reduced lymphocyte apoptosis [ (30 123 £6 400) vs (45 482 +8 652), P =0.03 ], decreased bacterial burden
and lessened cytokines expression, such as TNF-a, IL-6, IL-1B and IFN-y( P <0. 05 in each comparison). Con-
clusion The present study identified VISTA as a novel immune checkpoint in the regulation of T cell apoptosis and
inflammatory response during sepsis. VISTA agonism might offer a promising approach in the immunotherapy for
sepsis.
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