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[ Abstract |

and mechanism of cyclic guanosine monophosphate-adenosine monophosphate synthetase( cGAS) -stimulator of interferon

The pathogenesis of sepsis is complex. In recent years, studies have confirmed that the activation

genes ( STING ) (¢GAS-STING) signaling pathway are of great significance in improving intestinal barrier dysfunction in
sepsis. This paper reviews the activation of cGAS-STING signaling pathway, cGAS-STING signaling pathway and septic

intestinal inflammatory reaction and the effect of ¢cGAS-STING signaling pathway on intestinal barrier function.
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il 52 2% ARV 25 R W b B2 40 L (intestinal epi-
thelial cells, TECs ) T3 i1 iy 42 ¢ 40 i A 7 A -4k
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of interferon genes,STING) , HESRHZ W T 1%
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Cyclic guanosine monophosphate-adenosine monophosphate synthetase (¢cGAS) -stimulator of inter-

Intestinal inflammation
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SIS STING {5 % UM e 2 S 1
FANREARN DI RERR R . BR TR Z A,
STING R 1A 3 B B B A% FE% 1R ( deoxyribonucleic
acid, DNA) ', H1# STING {5538 %472 (cyclic
dinucleotides ,CDNs ) 2 F 22 (AN RISl =4, 11 DNA 1£
TEFREZHAE Y, 7E4% DNA (nuclear DNA ,nDNA )
P05 8L AR W7 245 , nDNA 526 R /& DNA (mito-
chondrial DNA ,mtDNA ) 8 i 31 4 e 5 v , 3 P Rk
W0 cGAS I LB A5 i 3R 5 R I 1 R ( eyclic
GMP-AMP ,cGAMP) 151" . ¢cGAMP W] 3 3o {4 B
T BB i B B A e B (3 B KR T AN, 2Rl
UTZHAEAY STING 0% . 765 ¢GAMP 454 )5 ,STING
A 1 2K AR N J5it o g 0 s o ) 2 s i, B B
BRI IR . BOE Y STING Fifi54H5% TANK
2541 1 (TANK- binding kinase 1, TBK1) , 7§zt
FIEZE AT AT 3 (interferon regulatory factor 3,IRF3)
Fi#Z% A F-kB (nuclear factor-kB,NF-kB) , Xttt 5t
TREWE DA 5 2 v BN AN , 5 e R A e B R e
3 AT RZE 1 AT (interferon- [ TFN- 1)
FH Al S VAN PR 1, 20 3 40 i A7 2% -6 (interleukin-6,
IL-6) AR ERSE K T (tumor necrosis factor-or, TNF-o) .
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FROAN 2 i Bl B B R 7 AR R TRN- 1, B 2
HHAMY TEN- T 8BRS LL B 3 W5 7 b i 77 2, 456
B SuE B4 F ) IFN- T 324K (IFN o receptor,
IFNAR) , i — 253005 H R i JAK-STAT 3 #% , 75 540
BT ERNMIED] (IFN- stimulated genes ,1SGs) 3%
ik, FELE B RARER BB . Aden
W, TECs G Y STING {55 Al75 S om 2L TNF-o
FISGs [, T B0 B2 1 [l i RS Az 119 |
FANMIIRAE . A WFFEIN N, B cGAS fil & 1 TFN- 1
W] DUl TR 2 A5 5 KT cGAS B3R,
IFN- T i BEs 0 RGERHL ™ . 1 STING
SR AT LA STING , i 1 IRBERE A B 1 R 545
1, EW] T STING {55 B9BCE INE 1 MEEAE M IE
FEREZEEL " o SO, BFSEUESE NF-«B HAT
55 52 A 1) JRE 20 M DR 5 D9 4% 1 B BEAVE Y, NF-xB i
STING i i , i AL, 842 TNF-o Fil TL-1 5558
FEAT BT E R 338, DA E T B A i 55 A K
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it 1L-6 \1L-8 S54k K VEA M A 1 A B, 5 b [ml i,
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PR, X cGAS-STING Jai i 1) 171 o) § 425 i ]
W8/ HAh 92 A D7 4 TL-6  TNF-oc 235, 0 7 40 i 1K)
TR S HBIRGREE 3K R IR 97 e B o 1 R
SER R TR SR B
3 c¢GAS-STING {5518 ¥ X 7 B B2 T B2 H9 52 i
3.1 cGAS-STING {553 4% Xof 7 20 300 37 1 174 52 i)
JTE At TECs A4 A%, TECs 1] DL 21 J 45 P 3
HAGINFHERAIER, JF Bl IRy b g 5
Vs, 5 3 N TR PR il , O ELTE B A N B
RHPURYIIT . XA RS2 BT, i AR s bk
WAk G | K. AHARAY TECs 8T B % % 4% (tight
junctions , TJs ) 7145 , T LA M 55 %5 4 AT 1E 27K 437
HR A YIIE AT REg T PRRs (5 20 RN 40 | 5
ST IR TR B {5 A% B 25 e R4
Tls J2& H e BRI 1, 45 A 928 1 ( claudins ) ffJ5T
%5235 H (occludin) & 425F143F (junctional adhesion
molecules , JAMs ) 1401/ V7 28 F3-1 (zonula occluden-1
Z0-1) H M ZHE A 25 Y iE 2 NLEh & B 40 &
28, Tls TRV b B 20 M5 7 Ve v A #5E TSR
STING R0 J5 3 IRF3 A1 NF-«B, 53¢ IFN- | F14
TEANML A T Fe kg am o Hod TNF-o S e 3
ICEHE R IREH T, T TECs J& H I i 32 2 20 i
TNF-o i 5 TECs F4GARY TNF 2142 2545 R
TSR A JULBR S5 R (myosin light chain kinase,
MLCK) b3, w] DA LSRR R iR 1 S S04 28
WAy, i ZO-1 occludin 52 FH , 3 H 5 26
JEIRER , T)s 2728 (A5 | Bz 3l vE3E i, 5 30 e
Syt o A Hu 25 IS e i K AR,
STING FBRAVRXTFMGEIELLR ZO-1 F1 claudins 7K
BETHE,FFH AT Tls 23, iEBH T ¢GAS-STING
55 A LA A Tls 2028 , S B0 28 G 0 R G, e
1 B E RS o
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TR RS, ANTE 22 0 4 M A8 T S 2 S B0 K o
XA TIRR R T SR S 2 A TR LA S SE T
240 Jf0 5% 55 BB OIS S ST 1 DAMPs fIE F77
AR, STING AU F40 st T, mi HAE
TR BCT - A S 0 S S g P ARV E A
3,21 PATS AIMETET R SCAMRBRE I R 5
fiff ( caspase ) G AR P MESET i . TECs JAT-#A
kT B B T BE R A Y BRI R 2 — o Fedlt i
WFFEIEAL T STING {553 B A R 138G v B VR o
Diner 25 JEW] cGAS #5815 5 i — i %
caspase-3 [ 15 , i < 4 7% STING-TBK1-IRF3 5 i
SEAMIPET . miDNA JLH ] B ) STING f55-7F
- FANMLR T & P OB Fl o miDNA BRI, A
TS ¢GAS-STING 38 %, {2k TFNs [l /=4, 4k i
ST o FEMEERE /N B miDNA /K-
(T T T Bz 4 STING A=
STING 4\~ 4f 8 T A AL 32 2855 P o 9 o 3
FEAEIARRE ) LA B P T X5 45 30 % 14 56 1 440 g %o
FAT- A BUERESE ™ o 25 | STINGI-IRF3 JE 2
SRTORIERRE R, S 5HETES . s
B caspase 1, 1 STING | PN J5i ) i 384 -5 08 1= = 18] )
FHE A R RN RS & e 2 4=

3.2.2 fETC METTR—FhEZK caspase-11 JTE
(TR PR AR T T2 00 2 A S A28 PPk A 0
YERT o 2 B0 0 A5 T2 0T BB 3 BUMCFHAE IR AR
SO UL A B DI RE RS o S 20 P 1 S RE/IMA S {2
S F (IL-18 1 IL-18) [ A=A 4241 1431
o FRERAE/MATRSE caspase-1 )33 B4 By F
caspase-1 IS DL SSAEAN O R 71 P= A AR T 1)
2 U, TTREA 3 Rk S5 T STING
MRA ) JRE/IMA BB AR T 2 (1) JRAEAIMA Y55 57
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B AR SRAE/IMATE P 5 I H 11 58 A7, DT R AE
IIMAIRZ Z AR 5 (3) 76X BB 2 41 i DNA
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FEAERH . P T BRI E 5 32 A BAE &

F13 /i ( receptor interacting protein kinase, RIPK)1 I
RIPK3 A ¢, FR#UE , RIPK1 1 RIPK3 $IRSER S &
by B SRR . B IR Gk R A 1
#£45  (mixed lineage kinase domain-like protein , MLKIL.)
YRR I RIPK3 @i {1k, 3 MLKL 325, HX
MLKL #eiz ) 4 i i1, £ 8 o e i 1, i | &
WFEHEPET . RIPK3 il MLKL HRGHIA N ZA-F3X
TERSCT A 280 5, e W] STING-IRF3-RIPK3-MLKL
S S BERR AL AL H KSR FEE P T2, Ak, TNF-a
9= 25T STING A~ FRIRAE, Li % ST
JEP0 TEN- T i A O IR SRR SE R PR T 15 5 11
KM TR ek Zhang 55 ({9 B 575 mDNA A
ShY STING {5533 IFN- T F1 TNF-« {5 S (PRI
FHfh A i 1 A MO R SEPE I T, cGAS-STING (1) LT
A2 RIPK3 /- SRR FEE R T, 3 75 % STING 4K
A TEN- T A TNF-o 19774 0 B2, X SEER R,
STING {551 i i 22/ D R B fih A SR SE , RIS
MLKL #&ik8 MLKL B§R 1k, Ak, SRIErE R i3
¥y RIPK3 B AT et A A 5 i) A s >
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T HMERIE . BEE MR I A, A VTS AT
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T A TR AR AL , TTASSZ0R E W/ IMA ) AR A
BRlA . SR1T, 1 STING 3476 5 E A &I VEH I BLE
R0 . TEFR Y mDNA B 5 W2 1)
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like receptor protein 3, NLRP3) 43 5E /MA -2 5e K s
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RGN EE PR, NLRP3 JEhE/MA R 3 224
15 3 5T R ARSI S AR I (apoptosis-associated
speck-like protein, ASC) .NLRP3 FIJ& 1= 4 its & 1 fifg 7
(procaspase )-1 B AR F A AR A 1 (thioredoxin-
interacting protein , TXNIP ) J&—Ff Py I 15 1 48 (reac-
tive oxygen species, ROS) I FiERRE H , 24203z 3]
PAMPs I DAMPs 15 1 ROS Bk ki , &4 5 TXNIP-
WEGA TR 1 (TXNIP-thioredoxin, Trx ) & &4/ 5, 3t
5 NLRP3 454, BfiJ5,NLRP3/TXNIP & & ¥)#8 55 H
fil 2 4~ 51 (ASC F11 procaspase-1) , 2 il NLRP3 4 E
IIMA L caspase-1 (30 , TL-18 I IL-18 (14774,
DA B SR AN B2 T Y RS Y . AR, STING 75 Jie
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