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Abstract

The cGAS-STING signaling pathway is an important part
of the innate immune system, which could trigger the
expression of a series of inflammatory factors represented
by interferon type 1 (IFN-1). This pathway plays an
important role in many diseases such as infectious diseases,
autoimmune diseases, and tumors. In recent years, it has
been found that the cGAS-STING signaling pathway is
important in the physiological and pathological processes
of the liver, and is closely related to the progression of liver
diseases. This paper reviews the role of the cGAS-STING
signaling pathway in common liver diseases such as chronic
hepatitis B, alcoholic liver disease, nonalcoholic fatty liver
disease, and liver cancer, as well as its application in the
treatment of liver diseases.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: cGAS-STING; Signaling pathway; Liver diseases;
Innate immune system; Inflammatory reaction

Citation: Wei X, Zhang DQ, Zhang LZ, Liu W, Liu P, Xu Y. Role of
STING signaling pathway in liver diseases. Shijie Huaren Xiaohua
Zazhi 2022; 30(15): 674-679

2022-08-08 | Volume 30 | Issue 15 |



URL: https:/ /www.wjgnet.com/1009-3079/full/v30/i15/674.htm
DOI: https:/ / dx.doi.org/10.11569/ wcjd.v30.i15.674

fikj 4

cGAS-STING/Z 538 %% B A o )& # S0 & L4 3F
2, A& VA 1 A F-4% % (interferon type 1, IFN-1)%
REM—FZIV SRR T A, HAEREERRK. A
G RN ISR BT TR S AR gA T KA TR,
FHE R, R A ICGAS-STINGAE 5 i 745 AT Jik 7% s
# it A%, A XakcGAS-STINGAE 538 %2 1%
Ve LRRF R . BT IR . A TE AT B AT A
9555 5 TUIF DR 9% s P 69 A5 R B R BT IR Jm va 7
o 8 7 PR ILIRAE— 253K
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Rl cGAS-STING; 13 5@ % IFIEkm; BA £.0% £

R E: cGAS-STINGAZ F i@ %2 X R L AR £
BRI, EF R, FFREILCGAS-STINGAE 5 i 3555 JF Jik
BRI R B AR, AL B % T cGAS-STINGSZ 5 i@ %
Te SR AFNE R IR P O9VE A R LB e ia 77 T, IRANT R
cGAS-STING1z 5 18 5 7T f. A 7 J7 FT N & SR 32 A7 69 2
-

SCERKIR: FRE=, STERE, SKIREE, XU, X, 1R, STINGISSBESATAT
ROV AT, tHFHE NI 2022; 30(15): 674-679
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055

o DL I A SR B M I 28 TSRS 14 i (alcoholic
liver disease, ALD). {EiPRE T4 ARI5 14 - (nonalcoholic
fatty liver disease, NAFLD) LA S AHSC I FEF4E4L . HFLL
T4 A0 Je (hepatocellular carcinoma, HCC)Z%. 1T
PR IR BN E e, KBS RERZHNER. 205
TR, 29 & FARIBITAAE— 2 R R,
T A 2 AR SR IR ME — A RORIR T 72, AR R )k = A
Sy 25 EIE BRI 7 R . PRIk, AR R 2 AR
P R AL A 25iR 9T B A B2 . ©AE
PEKcGAS-STINGAE il % 2 5 2 B I g 22
R, ERlR T S AR kiR AN 22 5y RAH G 58
iE K, (RN RS AR UR FE A RIS R R 2 2
REBIEM, & B iR AL 287 i i —
HEGRLE T [A).
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1 cGAS-STINGISSBIB TR

STING(stimulator of interferon genes, STING), AR T &
WS EER, E IRFE2008FF- M7 A2 Je R M e (5 5 (11
T, cGAS-STINGIS 5 I I & R AR Fufe S B K
P A7 A0 R B LA B0 R BT 3 B A R DN Ad
e, #FIDNA 2 7 S IIRGMP-AMPE Hilifi(cyclic
GMP-AMP synthase, cGAS)I AR, FEMEALIR SIE
JRIES (cyclic GMP-AMP, cGAMP)[{7% 4. cGAMPAE
NS AGAE, WSRO T A5 IR A8 B8 B IS TING,
PEHES TING M P Jofi [P 3 iak v /) 66 80 4% S Bl 70 32 i,
STINGHEIE I I AN B, 2R TANKZS &
it} |(TANK-bingding kinase 1, TBK 1)@ fL i, btijo
—J7 AR ZET-HL 2 15 A F-3(interferon regulatory factor
3, IRF3ZHAL, 774 T P& (interferons, IFNs); 73
—J71HI, STINGZ LIk BB (inhibitor of nuclear factor
kappa-B kinase, IKK), IKKZ /il A NF-«B-IkBE &1
T BV 115457 5 1) 22 S R W R A, 300 T s 2 11 Pl e i,
TR HONF-B — B A3k NZHIMIA%Z, 57 NF-«xB&E &7 15
WIFERSE A, 5B s RE, fedk R MR o0, RIENR
BERRERIVE Y, BT STINGHE £ R R vz %
ik, FEREEE AR R P A ARAE T i8R, FrbAXtcGAS-
STING/E F BB AR £ HE IR, 20
TR HcGAS-STINGIE il S 5 2 P, F4E 20E
TR B SR A SELR R Y SRR
W R, cGAS-STINGE FiBk S 5 T HaF T
#%. ALD. NAFLD. JHH{5FIHCCE 2 M it 3
R, AL T cGAS-STINGAS T iB B E £ PP
o IO B TRV YT RO, TR T e GAS-STING
55 AT BE IR YT R S AR 1 S .

2 cGAS-STINGISSEIS SFTIE R

2.1 cGAS-STING/E 5 i % 5 % W AT £ R aitE AT 22
—ANE R AILTPA W E, NiTEERE, LB %
Jvi 75(hepatitis B virus, HBV)5 2 % 74 B (hepatitis C
virus, HCV)I52 18 PERT 4 . AL AITH C C B 25 2 3K
IR RS, H, SRTHB VG40 P 4 THLH 2 5
FE AW FARIE B RcGAS-STINGE Sl ik A A ik
MIBTEEERE /7, FT R INZH B 0T R BEDN A, G st
ZRiEE-1. NRRERIEWI R . AKRE4HH

HEPIRN A EE, FElE PHPE B EER N A(single stranded
RNA, ssRNA)R &Y. fEXHB VW 7CLFEd, A WF
FiH K IcGAS-STINGE 5 il B IE LT T TollF
ZAK3(toll-like receptor 3, TLR3)*A= 14 & p(interferon

2022-08-08 | Volume 30 | Issue 15 |
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B, IFN-RYIHIHB VI HI">. 5 —7J51H, HB V] ik
cGASHNLIAEE I ol R IR IGE, S U4
MBI, BIATHBVIE & il T AS TINGHIK 6372 AL,
i@t HSTINGH EAEFHRZAMHIIFN- T (724, Hu
M HB VIR AR (pHBV1.3) 5 % iAcGASFISTING
JRR A Y 2 Hep G241 M, I 4 Hep G24H i JLi4 Js
Ja, L EERNAZK 23 FRAK,TTHBV DN AZK-F-FI
ePUIR 3 AR /D 5%, R EER N ATE 41 i Ho Lb 31l B 2
Wb, 3 BAE N4 RLO2FIpHB V1.3 %% YL i) /N RS
T RIS T AR 2 . AL T A4, Kupfferdiiffy
(kupffer cells, KCs), BRI E &SN A B S FSTINGE [
FILE, B LAA N R R A, LA R A
i, (H[RI, HBVIR &A% Ot n] DL T cGAS-STING 5 5
JHEE S Kup fferdiig_L [ TollFE 52 442(toll-like receptor
2, TLR2), Fid i 74 (142 10(interleukin 10, TL-10)411]
HBVEE S VETAN MR 2", FF4A 1 cGAS-STING %R IA
AP B LA LB X e GAS-STINGAE 55 S HB Vi
BRALHIE — e R AR T 402 EHB VIR Ge. 1E
HCVESTINGHXHIB T . HIRIEFHHCVIRILHIAE
45 1) 5 (1 4B(non-structuralprotein4B, NS4B)REMS E % 5
STING4i & 155 T STINGHTBK 1 [8] A HAEF, FH
Wi T (s 5 i S SE I ERIENUASZ 4k
SRANBLR, P3RS IS TING ] AR 57 240 5 - 5
TBKI145%, iXINNS4BHE A RefE N i MR BE STING,
MIIANHIS TING S TBK 1 IAH B A F Y. NS4BIE AT fig
ARG M S5 STINGES & T bR 255 5 5
i (mitochondrial antiviral signaling protein, MAVS), BH ¥
STINGHIMAV S B FIAHEAEH, 58 ZHIHIMAV S/ 5
IRF-3[AB AL, 25 FATIR, cGAS-STING/E 5l 5
HBV IHCVZ [ & ETIRE, #LHcGAS-STINGIE 5
I ] BE R SR EXTHBY A HC VA N & —FiA
JTIEFE.

2.2 ¢cGAS-STING/z 5 i@ % 5 B A5 AT % ALDIE R
TEEAL BB T 28 o AL A D 1 50%, ALDII5 BRI
RAIRHUEIE 2%, B 56K Gy D e B AS A BE 48 0
L EW ISR ALDR A I B E K 2 —P MALDE
JHFAR M ) 22 DR 2 B 25 SR R, ¢ GAS-STIN Gl B RIS
K S5ALDR™ B A, cGASHIBMEREA(E
B Cx32) ZH B 1 200 i ) 368 3 B 50 JHF- 240 e A S Jof 4
HiL TR F3 3022, TR F3 380 ] 51 SRS 55 5 A AT
S AR AE I T, gk 2 RN, S ENALDI R A
I, cGASHICX32/2 ALD AR AL 1), PIVE NI LE

2.3 ¢cGAS-STING/z 5 i& 34 55 3E iF #5414 I8 W M AT 9%
NAFLDC R 4 Bk BB i 2 —, &4 F

J3aishideng®
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WFFLIHR A, (HIFEE, TR Ra YT AT e 2 X, B
AT M CHEAE BT R 2. NAFLDH R AT AE
NBERR IR S IR 3, SR B U4 P AR 7 1ot P R
N BRI, AR S A R AR TEORS PR R D
PERT R AN ASHAHSCHFREALET. G 7R M, 1Em i
K (high fatty diet, HFD)FJ/NREALH, STINGSH T
PR AT AR, MRS = SO T AN RIAS TING /N BRI
HAFHEARIT . JE S £ AL 9D, IX RS TINGI#
T AT REARIE T RE AT AR T B S8 RE (A Y. kb, STING-
IRF341Z 5 T NAFLDAI A LD H 3 7238 2% [ 305,
STING-IRF3flin[id s 5 4ekifh FAHOCE FIBel-2. Bax
FHEAER, s 2 ni AR T g, &R T, &
VA AAE IS, A BT 90 R IR AZ 240 MR [ 4
FAHPEK CsTHSTINGH A {21 7 TBK1. c-Junzd it
AU (c-Jun-N-terminal kinase, JINK)FINF-kB i
1PY, S84 KR T aftransforming growth factor-a,
TGF-o)fll 4/ % 1p(interleukin-1pB, TL-1B)45 A%, X LE41H
DRI 7P 7= A R PP L 98 R B B, 7= AR B A A KR 7
B1(transforming growth factor p1, TGF-p1), i75 5 I 2 R4
Jitd(hepatic stellate cells, HSCs) I #aE, & Rl B AR FI 4
Yefk, BAWEINAFLDE A, E i —5 Rk A itk
ATHCC.

2.4 ¢cGAS-STINGH: 5@ % 5 I & eI %, W
HBV. HCV/EHCCRAEE R, HAMNEH TR
W MeWiirsE. Br, PR 2Ry e A A
FARDIGE . SHITHERA . A ZE AT R KT8 s7
&, ARG RIT RCA IR, TS B, MR T EE e
FRED JTER, KIMcGAS-STINGEF I Fu ik Kk
N EE R R, 2 5HCCH A 4K R B3 DI
K. ARG RN, FE— AT T, Ja 2 I 240 A% Fr 2%
FIARDNAZ: L2 Fi 2t I 2 H5 1, cGAS-STINGAE
5 RS, JRIEIFEN- T BREAR, TFN- T 1977 A3 50
T 18 FHB R AT §E 7. RIS, TFN- T X B 58iR 40
ffi(dendritic cells, DCs)ff] ik 42 0 B 2, DCsHcGAS-
STINGAE 5 AT Ul o A0 T B2 0 s i . Ah i
1A E R FICGAMPIEFEA IS, 285, DCSTEIFN- 1 [1)1755:
NIEAE B MR LA, WO R Ry R ECD8+THH L, A
5 5 A B PR G2 R i) ol s N Ak F g AR )
IEA, A P cGAS-STING/E Sl i (105 th 247 32
G L A R e A A, 9] G0 S 4 Ak 5 SR R A3 4
(natural killer cells, NKs)FI4H A 25 P4 Ttk 40 (cytotoxic
T lymphocyte, CTL){] 2 St (s, RIS, 6%
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