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Abstract: The cGAS-STING signaling pathway, a critical regulator of the innate immune system, has recently been
identified as a core driver of age-related inflammation and functional decline. Furthermore, it has been demonstrated to
be involved in multiple senescence-associated disease processes. This review summarizes the research progress of the
cGAS-STING signaling pathway as an influencing factor in the regulation of cellular senescence and its biological
functions in aging-related diseases, and further analyzes the role of cGAS-STING in regulating diverse aging-related
cellular functions, including inflammation, tumorigenesis, mitochondrial dysfunction, DNA damage, as well as the
biological dysfunctions related to the aging-related diseases. Furthermore, the review sums up the clinical significance
and potential of cGAS-STING targeted therapy for aging-related diseases, alongside the challenges encountered. The
development of cGAS-STING antagonists or agonists, may provide novel strategies for targeting the cGAS-STING
pathway in the treatment of aging-related diseases.
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IFN-L 9= A0 TFN-L# i 7 499 F1 55 0 e R 3
TSI 3T AN A BT B RS IR B A . il
M5 WS (HSV-1 . AAV \HBV % ) &L 5
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FAF ML . AN R A A 2 B PR T A
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g5 b 2ok iR A SR PR AR D), BT 2h A e A
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BET- (i caspase +5F).
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DNA #7538 i IR PR 2 (AR i il 7= 1
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HEEMM T DNABER S T, B REBEEN
DNA 03RS 58, 28 1 0% &40 ] 3 452 iy 8 0 1
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55, 1 IFN-B 18 1415 5 DNA $i 45 f1 E 3 p53 K F
W B A 3 E PTG A AR Y9, ¢cGAS-STING i
% X} SASP 4 T B U M 9 AN O H %, TE
NRasVI12 A3 i rh & 3, STING k2 /N
B A T Sl /L L o A L o A2 1 4
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A 6 3 o G2 W A o s e A el
2.4 KIER

5 RE N Z ) AR A 4% 8 T ¢
R BHELE RIE R E W EEIRSH R, [
S 22 FRAE I AR DG 1 [R) 55 BRI AT, cGAS-
STING {5 53 [ 75 32 & AH 5C 4 0E vy H A L
Wl L, FEW K DNA G , Lk iR T e pets
DL R S e SO G R 22 A 2 T, 2 5 A D8 M R
i 1Y OSSR B PR R FE R AR R o
VW2 e, DT B £ o i R 2 4 s
[ B 2t 25 5 IR ZORL R D) RE R A5 5] & mtDNA (1)
SRR, T cGAS-STING {5 53 % = 2
SN 41 i S5 TP 14 5 DNA, B80T 9% SASP 75 N 1Y
KEERAE T, A0 TIL-6 TL-18 45, AT 175 S5m0 3 K
2 B VRS FREE I A L 1Y) 5 3, S AIB L -
RAE I IE TR
2.5 A5 R Aemie R B

2 il o 2 R 23 S B0 R 40 A DNA i 45
cGAS-STING 7 F# B AU KIR i R0
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S8 A 28 Yo (0 A IV iy A s [X 38, 1T 5 0
A 05 3 1 (CDK) AH BLAE AT, 48 25 CDK1 &
DNA 557 i, i JC 44 46 2 11 8 W R AL 2 1 , i i
REL VI S i 194 A [ 95 A s i 2482 5 3 ¢, By 1k 0 R4
Yoo R S5 AlG PRI R s 2 R i Y
TE 20 L SR DY R AR v B A s ) R, AR A DNA
1 1 25 Bk cGAS R 5 42 i A4E B cGAMP, 3 i
STING Jffit % IRF3/NF-xB {55 5, 5 5 5 AH & 70 Wb
FHISASP, JINH L I RE R,

3 c¢GAS-STING E5 BB M ESHNEEHEXER

cGAS-STING i B A R 56 K S 3% R 48 19 A% L
DNA JZ 0] 38 4%, 3T 47 2 B E S 5 2 AH S P (A
PR ZRAT RSN R AT S ) () S EE IR B
PRIZR o 123 % 2 B3 a8 440 i o v 79 5% DNA
(I mtDNA s Z il DNA) , #4306 R il R IETR 5, o
TR 2 21 T e R i i g
3.1 AP ZBITHIER IR

B 7R % 163 B (AD) 1) & 9 ALl 32 229 K B-TE
Ky FEEE 11 (AB) DU Tau 25 111 5 B IR 1k 12 18 1
ZERIELS . cGAS-STING 75 AD K B 4% T %
SRR, H S 500G 5 b 2R AT M AR 2 DDA O
1E AD H, AB LR RI LR AR D) BEFE A% AT 520 mtDNA
T U 22 40 5 b 30% ¢GAS-STING {5 5 18 %, Fifi
J& cGAS PH )37 BS DNA Ji 24k i 55 {5 il cGAMP,
fitk % STING &5 1 # B2 Ak B2 T Ui 98 i Bl (41 IFN-T,
IL-6) A BRI, T2 B R AE LA 1 AR B0,
WA Z TR, % cGAS-STING 18 ik i] i 5
JINJGE 5 240 B 1) A1 2R SR UFL A, B ROS 45 b 22 5 1
Y5, A 0 L OCAE TR, TR sh R R R R BR
cGAS FE A B F STING #1177 H-151 AT dob 25 i 2>
7N JE S5 240 3% Ak K R E R T KSR, # | STING
A AR 5 < FAD £ 81 /N B AR 2RI e 35 A 1 )
BECT, KA1, cGAS-STING {5 5 1 4% ] 18 1 400 %
TR 45 5 55 R 45 M e 32 AR B 11 3 RAE /IMAAIE
AB A Tau B 1R ALY, 7€ AD /)N BRUBE 7R (1) K i
b TG e AR IEE RS A AT IR (NAD ) S 35 FRAIK, 0%
1 ¢cGAS-STING 5“5 38 B A T 19+ 28 4 JiF A1 41
WER,

42 AR08 P RRIE 2 B B VMR ME R, S 3502 3 D)
RERRRT e R RAIZBIT A . iR R 2
i Rl A 22 0 1) 3R Ak SR 1 B 1) B 2 e BRRAIE
o, LRRK2 FE [ 98 75 J2 18t A5 PR A 4 AR 5 5 L i)
WAER I . BR 5505 REAH I, LRRK2 i85 54,
BRI AE P 450, E LRRK2 J PR R I 1 15 W 40 Ji
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W, B B UM OCER 1 1A I SR A 7 240 58 %
AACRL KT, 2 3B cGAS-STING i 542
WO TR N ISGs YA,

ARG S — AR ) s 2 R A
ML) CAG EE TN 58 5| & 15 e a4
VR AL A 2R AT PR AR o e 32 B SR
SURMR , BN ZE 4 12 8h ZOAHI D RE R AT R b
SR AR AT AR 7E S AR A e
FI T DNA U RAE N, J7 K 7 BB SO
PN FETE 80 B9 cGAS-STING-IRF3 {5 5 1 f&©, 1E
zQ175 /Iy BB AL 2R 44 v, STING 19 82 2 B+
TOLLIP1 35K, 7T S STING # 17K F %
TOLLIP 2 5 £ A 2 Wk i 26 11 (1975 B , 1 mHtt 3
i 5 TOLLIP 2545, /0 H 5 STING iy B AHVEH | B
25| % STING P& Ae,

32 MiE

20 L 5 A R — PP R AL, W] K A M
VA 200 ] 3O BEL Lk 7 100 240 L ) A R A A, SR, R
0 A A PR SRR ST A S A B I T2 F IL-6 .MM Ps
25 SASP YRR, AT B 8 41 i A0 6 5, ST e T
75 20 i A 1A B A 50, L R AR 4 S AT DN 5003
SRRV P TR 2 200 i 3 2 R A OB (A
FEOLT, St r g S TG (AN TERT 3R 2878 ) v] 581
YA A R e gRE e A I B R A,
ZAERE R e WA T e R (AN T 40 i ke ) 55 1
MRS BRI A5 AL A RE 1, AR E g ()T J 7

cGAS-STING 15 538 [ 4 7 e & A HA Wi
Pk, —J7 10, cGAS-STING {3 53 i 3 3 £ 5 fheg2s
PO S5 (. 3 3 o kol 1) 2 2B kR T AR S
oI A% O PR LT R B I 98 B B g — 7 if
cGAS-STING 5 51 4 1] L3R 51 R AiE 0% S e
A WHE 7, 12-H SR IE B 5 00 B PR g v A
i, STING SR 81 /0N B 1t % g i) i & o EL AT 1
YU AN, Wi FE STING & b5 #9 Lewis i 48 /1N B 74
W, R B RE G A 55 22 e 2, 3- XU 4R 1k /K T [
ik, W] STING 38 13 /1 7 e e i b i 412 b3 A
K9 AN, cGAS-STING 415 1 48 1k H 1 B B it
A g 5 eI RN 2 DA G o A8 T SR 4 Mg
STING (1380 P A 2F 015 P T 40 i A 3230, a0 T g
SRR TL-10, 3101 B U RE 51 T 40 9 7%
e 28 0 B e E UV BR T M o b A Y
cGAS-STING J i 4, B 5% & B0 TE Fiki e o 14 s 40
Hh e [A] B 3 $E 4% 13 cGAMP 2 2 T8 Jist J5i 41 it il
PR 5 R A0 M PR T 10 7= A, B 2 S UM I L A
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DAL I, A e 0 1] 36 97, anfel 42 1 cGAS-STING
3 [ AT IR S A T, O A AR A R AR K
DIRe M0 02 F T s iR T i S
3.3 Rt X &R

AR AR DB , Qb PRI 5 3 2 Z [ AR %%
IR W2 Ik, 3 L 2 JB ) BT 8 1k S
AV TR S R AR T e A AR RO ML . AR
R, B PG ASOR B BRI, T B0 5 3R UM
o, Bifi 22 REAR 17T K A o OB RS R A 1) i B
i, AN 2 A A B I Re iR . [FIRE 18
PR ARE AT 3 35 1 48 RS0 NF-icB 38 %, it e
FHCHUIAR 3 A AR B

cGAS-STING i % 75 A 35 P 45 v & #5 OC B AR
FRT. R 17 21 20 v 5 2 R 0 40 B AT 3@ 3 cGAS-
STING-NF-«B & 422 #F SASP, &1 IL-6 [ 435074, ik
T ) Jile 3 2205 515 290955 e 3 R I K 2 B
PR S AR T e B9 & 3 2 RO PR F8 3
JIE Wi 4121 1 STING Rk 7KV 5 RAEARE Y 2 1E
FISEU9, [ & DNA #1% cGAS-STING jifi % 1] fE A
SRE AR AR SR, BLAh , STING 55 P B /1N
B AT 43 HEHT HFD 1755 (4 i 105 AR AE SR AR S5
1E R B A5 B /s BRURR D7 40 Jf b e 3R 3K 1Y IRF3
(STING F 15 543 F) vl i S5 B8 7 40 i 19k = 4K
PO, T TRE3 555 Y0 ek /> 5 e 240 B g J 52 1) B 5% i
SRR E, FIRWFIE R, cGAS-STING-IFN {5
5 S O T R R AT A O AR R A 1 FE AL
3.4 A RS

O I8 0 5 o Z R AR AE 3 YT AR
Py B o Bl AR B3R AR B0 L4 R .
B R SR T RER AL, X AR AN (R
P 1 ARG B[] At 200 Ji 0 2875805 , Aot Lo i
A g Jok ok A R AL A5 R 3 T A 0 BK B

if 53 W SASP I EE AAE S Ny, 4 TS B0 N K 1)
REZETL , i3t 2h Ik ok A A AL R

cGAS-STING 15 53 H 3 238 1 J8 0 441 it i vp
() 55 DNA, OGN IERAE N, HE 12 5 M4 4%
SiE B ks R RE AL O JIUASE B8 L ) 32 08 55 2 Bl
i 1035 AR R o sl Ik o R B Ak R B v 1) D B AR
JELFIT 5 240 B A AP 2% A T T B mtDNA |, M
M cGAS-STING 3 %, fiili & {12 48 i K+, 40 IL-6
U TNF-o BRI, I8 550 5 A% 4t R e Mt 48
P BEHIE B, N B 20 B Y cGAS-STING i % 1
WO I AT DL S SR e R B 1% R G A5 2
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B0 7 W 1 e 7 W B = e 1 10
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