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) STING ', STING fiL$§5 4 I~ 5 R E . 1M
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JIEE 02 5 #1945 M 1), (transmembrane domain,
TMD), 5 STING7EW BT @i A &, Y
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FAER 2R IRT TR L BRI T RN
ZR G, H A 2540 014 T B ik & 40 i
R rRe, dEmigl kA9 E 0 o T 4E+edm
JHL PN PREE B AR PE R A L R D RERY IR i, A
ar L R e o x AR i B, AT BRAR A
R DR, HBTa sl R0 F 20 ok
KA R SRR 24 m G SRR Fg . 4
LR Z AN R BB LA TR, 38 e A 2
ISR, AT AYERFZRARAR R 248 (R faE e . 2L
L e e VRS (R 3 Vs =S} S U S Y TR 4N
A WER R A TR bR . TZRL AR & WP il HAT 4L
JEFNEE BT 1y 2%, Horp £ R 2w o . AR
W PR LA R . SE XL, e
HOES Y RN WD N V1751155 A R o/ = S R
PN PRAFA ISR 10 SR, o B4 24 mT B2k
LR A Bl K i 2R AR T M 4028 (mitochondrial
reactive oxygen species, mtROS), & AHALT ,
Tl VUK T 2 1 ) o AR 5 | A A Rf e A IR 2%
e e NSNS R e f s ) R ZN TR X e ifin ey
A&, B2 b A 43 24 0] R 7E bk #5 OC B 1
I P N A E CEES Y TR ST 28 TSP S N
AW SE 7R, STING XL A gl ) 2 ol A8 ik
RO F s BAT IR VE R, AR R M (R D Rtk
I RN, REFEEHE R, STINGIRS 51
f g o ss 0 B s il , XY 2R AN AR DI RE R IF
ot EH

A A o e A RO T AE R A B D e RN A A 2O
B, A ER I ORI 3 TR 28 &
HERUR R . ARSCLEA T STING 5 41 g #% 2 8] B9 41
HAEH, TEAAFHSAMEES i d REZ mn
IWTEEK R, DL F PR 4 D e it 40 19 43 F L
s R, WA STING TEAZ G S T e =2 b
A ARSI TR R ZEAILR] IR Y S A
TS B4 Jr B P R i e ) R [ A

1 STING5S4Hpazs 2z ERIFEE A

1.1 Zhrk
1.1.1  STINGSZhi ARl R4
iRt 2D RE A R I AR, A ZEFFRE
R, WEEAER G . Be PG 15
SRR TR OCHEER . T HIRE 2R
P, R S 52 84 ARl & A i . ST
N, SORARE A BT R A E R AR D RERR A, H
R AE Y KA . SRR 2R S 2k B

e S 25 )1 0 M 1 0 B 1137 8 [ NS R TR N
FIi B AR A 7 5 FR il o 40 2458 iRy, T
LR RS (WDNA ., EH BRI ) 1
PRSI 2 [] (A B S e Rl S8 A, XA B
TURANRRAREL G, BRELRR ML B, Zekifk
H WA B SRR ) R, BH R D RE G
bR 0 R S A7 AE S X A AR S W A E
AU

LML RZHE — LR S 2L N
bk, oA ESN DEAMEERAL
(dynamin-related protein 1, DRP1)., DRPI J&—Ff
GTP /K fff g, JHMAH 5T b e 4 S5 B Sobr IR SR 1
iE— DA AR e LS, GRS HR bR/ NE L
{RiFRAs . TR Z AR D, SR IRRRE A
FEA AT 38 0 DRP AR i 7 AR b iR 2L, JF
i STING 3 il 1L 0 ez, STING FiiFs
T TBK 1 02338 BRI Lo fR o3 2400 A A 1 i
Ab, STING 15 —F FiiFF T4 E P (interferon-
beta, IFN-B) i1t STAT5-PGAMS-DRP1 i B4 £k
PARREAEN RN, 5 DRP1 P EIESEL AR AR5
UL W, FEIEFABRET, SRR
STING 38 ixf AH B 77 3[R 45 240 B P PR B AR S
SR, FERRZUN BORFRF SR, 7T 8 B STING
XTI RS R A, IR (5. il
wn, fEUVB R Rl rf 2R 72 1o,
fE 7 STING id #% (1 2k BE G, PEUZHIRES & 45
Pl e o e IR H T AN R A A5 B2 A4 3
(nucleotide-binding domain leucine-rich repeat and
pyrin domain-containing receptor 3, NLRP3) 4}
)R AR g T Y R B R AR Rl G R R A
SR AR IE o v X v s o ORI, 5 R A
RAEGIEN—ANLRRR R SRR G R
SIRRNEYINNRE, TR SRk
B ARG I RREE R R, BRARTEN A
£/ SR LBY = S 55 VA LN (e B 8 L R VA 5
R ANE  (outer mitochondrial membrane, OMM)
Mk B AR N I (inner mitochondrial membrane,
IMM) FH 37 GTP I, il edebiiiml G H 1
12 (mitofusin 1 and 2, MFN1 and MEN2) LI A0
M2 ZE 455 1 1 (optic atrophy protein 1, OPA1) .
RSMITERD], OMM il S T IMM il G, MFN
J& OMM il & i EEHE BT, GTP 454 MFN J fiff
HAG NI B RS FFHE R BADRES, PSSR
LERLIR 5 GTP 454 1 MFN 38 it G 45 44 3 B AR
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MEER R, TR K, K OMM & 1F
— i . R Z 4B A OPAL, HJ K OPA1 (long-
OPAl, L-OPA1l), it H TMD %% 7E IMM Hr
B AR 5K 0 b o Xl A 8, S RBE A
OPAI1 (short-OPA1, S-OPA1) ZHERALMW TG,
S-OPA1 ;& OPA1 2 YIHI 5 P LE MBI AT, B RERS
PR IMMIE RS 1, AT IMM iRl 5k
Fg Lol FEfEERANM Y, SOk RRlG A LI BEIR
{5 STING id %, fR bR BT i ¥ il s % . 7F
FEEAN T, STING # R B Z Rk 5 MFN 254
PRGBS, 51 mtROS Ak i id A ALK F
T, A FEURMMEIET, LD
BN 2

LR ARV —Fh A B R B, FE4ERELR
AR T Ry T R A A, FEROS 1Y
N, EFERE | AR AT, AN AL
PR LA AI 5. R T YRR RN 45
JEPEFNZ AL N PR ARSI, AR ] A AL
14 b, % 0 I65% F7 A4  PA) A2 F0 8 T  2 R  Ze r
TR, PRI A, SObiR A b F 24 40
B a. ZHINERIR LA R LA, TR RS
R (R RS 5. b, SRR B R LS,
TE AR B WA . Rl S8R A B AR ) WU T
RS EEIHP, BES AR A ERR R 1
P BUBEEALT, c BRI F AR 5 S B AR RL 5
d. SRR N B Y B R A o Zekifk B g 3=
FLA PINK-Parkin /5 f19F PINK-Parkin 41 5 4 #
IR R 2

LR R [ EXT STING f4 18 1 =5 B2 38 3o PRk ik
itk S A NG (71451153 M O s W 575 A N B 7 LS
PN, I STING 0 . Y Lkifk B
73Tl S =1 ) 7 1 5 1A N S (i1 i
bl B 2k kL /K DNA  (mitochondrial DNA,
mtDNA) /K-, M H STING #s » . Fwk
SR, SRR B WS R AT B TR LR AR T
AE. 1A M5z BH S B A AH G R D RERRRS, 23 fiE
i 28 ki K 51 5 A & 3 F #5% 3 (mitochondrial
damage-associated molecular patterns, mtDAMPs)
B, W mtDNA #F A 4 M 57 i 1§ STING i@
% 8 Lin 58 2 AR, GOk [ wEsz il
i, mtROS Joik M R, B 2 M B iss & i
IR T, Bl mtDNA BRI 80T v 40 g o
STING {55 i i, feiF RMEHFREERIL. H
PRICTER A, ZoRiA [ WA A W E H (H5 P A il

B RRERHS [ WA T 20 R O AR L B2
LA, MR FEFR A LR S WAV A . SR
T RETCIE 56 VG BR H R, A WRIATT REEA
ABUT AN, S HL STING i [ Kz J) FRl 2H 22 4 9% 240
TR~ o= A NI s o e
mtDAMPs B, 346 STING i [ FAH C RAE R 7
OyMh, HETTS A AN 8 B R AE RV, TESAE
PRSI A S Sl B EAE ] P Y

A, CAE R, STING X HWEHEA —
SERVEVER, R STING 1% H A RSP
ifig. WFEKBL, STING W] Z%lsr F TBK1 AL
AW, HAEMBER AMZ I, REEHES LC3
MEAER, {2 AWRRER A, dat AR dagie g
S H WS H B B WRFE R . STING UG 5 2%
2N M - R &R R E] B & (endoplasmic
reticulum-Golgi intermediate compartment,
ERGIC), 7 STING Y ERGIC nJ /5 [ BERIE AL HY)
R, I H AR A G Y SRR 2 -
HARA AR T A WREEE, (HHECT STING
XFERLAAR 1 WA B T VERT, M B = IRAFSE,
AfrE—PRR . HAVIIERY], TSR
KA gt Ferp, STING FiiEsr 1 TBK1 K54
SERFEMIEN. TBK1ZZh A [ EIE mAH 5 A
FAK 1 (sequestosome 1, SQSTMI, X 44 P62)
M2 E L (optineurin, OPTN) iR fkad frh
ANT]EE A G EE -, P62 A OPTN 1 MR bifk B
WA DG 2R I 5T, B A RS T T4obiiA F
Wi K (9 W %8 ¢ H %2, TBKI 3@ & {2 #F P62 FlI
OPTN HyERR Ak, #EmiHEsh i iAk [ Wik g ng
TEAERFEORLA T W A BT RE LA K 20 M N BR B A E T
T HAA JE 2 S P SR, HETC T STING 7EiX
— i R A AR E DA 2ok . R4S TBKI
V£ STING WY il 1 it 5 STING Z [Al477E
&R TR IE S A TR, (HTBKI X LRk
FI W 9 £ 24 P2 75 52 31 STING B39, H A i
TEW. Ak, P ITREREHREA HABURT5E T
VB, PAitt—4: W1 STING 75 TBK 1 /- (24 (4 [
Wit o P Y B e FR AL . JF H, STING
PHPEZORLAR B WX — 1 PR 22 22 A H A DCEE A Yy
PIAEH] . AROCHE R Bk B 2848, L J% STING
MIDIRE SRS S, IR LR AR I 258 (1 443 ™
MR BN, R A WEAH G HE P E3 V2 R i
(E3 ubiquitin-protein ligase parkin, Parkin) Z&7Z%JR

AT, BIELRIIRZ 2N fh, STING B3
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AT e B i A= 1 L T R e JH S8 AN T 3 1Y)
JLE B Y . M & A B 2 (aldehyde
dehydrogenase 2, ALDH2) i (1 1% £k 52 2] 41 i
B, K mtDNA 23 Bifi 75 2R AR 58 28 P f i IR gk
AT, 5k STING Hy#Ews . R, i AR
FWRE ALDH2 (6 MESS . 5T P mtDNA K- T
FNIEF G, STING # HiH KPR IR E , A
AR HEL AR L, BRI ZRiR P

TR A B, STING [ A B X 41
= A T, AN, S A mtDNA Bk
PG I STING B 34 InZe b ik A Wiy kA=, T BR
TR, LR TR, TR R
RN T AESRESE A AR T, AR LR A
HARFEN S, 5 A FZRRRG AT 5 5
ATP 477K -, B 38 2 STING /S 2 kiR A
WG BRAZ B, X AT e Bl T w4 i i AE A7 R
3 P8, JRAE STING FE I 17 L b AR TR Iy Tl & #4 5E
BVER, (HHAE RS 0T WAE A R R . i,
TERE PRI AR R STING T 51 BE 41 il 1 S8 (b W) il
PR 18 5 ¥ i T% 3 4K v (peroxisome proliferator-
activated receptor y, PPARY) 4Lk {4/ 24 F0
LRk AL, FEUMEA 4 A XTRE
JE T STING X GRS 4 (0 98 15 38 3] — e il PR
i 1 R A A ) STING MO iis , ULk
T () JONE B HABAR i R A . FERRLR N ROIRES
N, STING X&KL (¥ 1E ] 8 5 AT BE G455, MM
TRIZERART 5. PadRaE, M e )i R0 B
IRATF, Gasdermin D (GSDMD) FU LA AL Hr
R ERAE, P R AR fLIE . o AR il
mtDNA B = A5, IS STING.
Jii ) STING 5 NLRP3-caspase-1-GSDMD #4 i 1F JZ
i, HE— DRI R AT ), B2 R A DGR
g s FERBIEREEREE T, AN R4 mtROS A
BCHE, SRR Z BB MR N, mtDNA #E
() STING {2 #F T Zebi iR AW i & A= o R, i
HOES % R NN B TS R g 1 E5 % A N A TR =2 1]
Fok (A v S RSB N RS § RNV SR D N T
mtROS J* B K, TEZfbdifurt, Thne T REmZk
BIR F AR 2, 3o BV AR A F wE ] e
FOLURe R, dEmE AL P
1.1.2  STING S ZbifA e 11y

BT RS & B, STING A & 1] LIAE Ry it 7
Wi, NFERERPEE R 2 BT
Witk , HSRHER, STING 76 4E 7 28 kAR 1) B 1

MRS T WA A EEEE L., iitiE,
STING i i 5 H, AR Hf4: BH 25 F-iE i 2 (voltage-
dependent anion channel 2, VDAC2) 54, #iil%5
B 71 3 VDAC2 fLIE N 5T I it ) 2k kL A4
STING it Z W 51 KA EG £, 31 mtROS 2k
G, AR IR HRL 57 R ATP A 8, DA T ik 2% 4 i A
1 TR, ) AR 0 e 2 21
S (ST WE, I8
b 25 T IR A B SR A R AR A, S BRI
mtDNA P15 STING, 2 i JMJed 4 i A e i Ik
FETT, MR AR AR Y R IE R A
Hr, STING ] BERR 45 &5 5~ DA PN 5t W i A Zbi
(BRI G Wi AT R PN 7 AN (S R 2 SR
B S0 AR, STING AN & #5 H A G 2 3%
VA E5-3 A 1 NG| B d 0T B X 1 B S R
BF, g K SRSUR ) Rp i, A5 2l
IRF3 MM T iE A Zebi iR 5| 52k . HyTR G &
FI{BEXAZ1K 5 (Takeda G-protein-coupled receptor 5,
TGRS) HEPRBIE A 5] 55 25 PPN 5T I 3 ] 42 4
&, B mtROS A= i, 3 i mtDNA (1453 44 1 itk &%
PR, K STING, i fiE & 958 K M
AL
1.1.3  STING 5ZRiiAf it

AR AR Y F 2RI, A5 ZFE
fERisEm, FEACHIREERTL. fE4ERREoni ik
TSI, STING KIEHHE/EH . kitls
1 20 B A £ g T AL 2 ZRoR AR S B Ry, RIS
PR A E R . AR R & S Z BH A AR
HMH, SRRt IR BCRA N B, IR
mtDNA 05 BRI BT, 30 STING i@ .
NS> 13 i 4 kappa B (i ¢ (inhibitor of kappa
B kinase-¢, IKKe) S [w] il B 7 4 A£G o 4
(2R O A G TR, BRI 4 C, wIREME
— PP LRI ML >R e e R AR T 3R . SR, STING
(TG A AT e S B T A L A 08 P SR S . TRA
5T STING W B AR 8 PR 42 AL ] 5 5 1 S 1z
ZIRIMOCER, A BEIRTT I B Gl 2 AL T SR
P B BB 1 7 1) 4 Ak, STING i 2 585
AR AT IR . AT e e, )
2 ki R Pk 8 1 FE & H (yeast mitochondrial
escape 1-like, YMEIL) 3K/ mtDNA i) B il G
STING i# #%, /3 H W B LU e R, 4k
Frdi i A AORR R IR FR S . [AlET, STING
SERURRVES R AL Awl IR I RS WL g R I =S A
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A B SERH VR i B RS R 7K, S AR P AR e
FIRE TR, LANE X IAEE AR FIR L 0

STING 5 Z o {4 i 7t 42 il 2R 48 2 Ml 4776 4 W
RHEIMAE R R DR Z i, HR
RN RS B ERA 2L A X PR T =0k
THERSZAFRAL , SE MM S 2R iRt — D45, FEitt
1t STING K& fE#EAEH] o LRI 3Z 41 3L
flf mtDAMP HE AT, STING K H T i i 2%
e sh SRR o ZERNA R A g, T bR A H )
i, SutEEE, R mtDAMP B85, LRk sy
4 H W X235 STING A 3G 7 A — e 1 3 il 2%
R, XEMT R ABHLE . BRIk, STING
(LR i o T X R 73 R A AR — s B BRI
Mo XFBHZN 0 FFES50 . ATk
Frin i RGNS, AT B RS A Y Bl
AP E e R (B 1) SR, ZeRifks)
A — BRA 2 TR RS . B, FEZh:
G Z ST, SEUESRRT 2,
M 51 % M STING 4 3 1 2 5E ' Vo X 801 5
STING Xif Z i A 0 98 5 AL k4 . kit A Wi iy
b BE O A S STING WIAEIAH G . 75— Y5 [N
STING K H T Ui % b AA 8y g = - Ais LA K H
W5 114 Z2 7 1) 1819 BR R AR 2 53 24 1 X403 473 PR 2R 1)
R, ST IE i 1Y 57 AR T AR R R AR N 2
RUFRZS, FEEIIR STING RYERE e DIRE
1.2 MK

MY (endoplasmic reticulum, ER) i & #%
POMHRRS < T, X —BREs & aipds g —1
MAEFRIEREE, SRS A B A i it 173
BT, JFZ5MNESE RS . b 4R
WIAES B 8 F1E A 52 4= 88 1 B R s i)
UisefeE, b EfE— Ry BRG], o
58 B IR A 2 T8 N it R A & R RO
(unfolded protein response, UPR) ', KiEfifF5
], STING 5 UPR [ 47 75 5 2= A AH B AR
%, JFH STING 5 ER HWEAHKCHE, $L[RZ 5 ER
AR R
1.2.1 STING5ER UPR

AN RIK VB Z A sh il BES e ER FR A, 3K
ArEEARRER, #M51%& ER V. ERMIK
PATE B R A UPR A W ML, I ML 8 o 2
ER 85 51 A9 1E B 47 8 R8I0 e 4 & 2 s A s
Br, DMK ERFRAS . PSRN 270 3 M ER §E
AR . %0 % W+ 6 (activating

transcription factor 6, ATF6) . & ¥ RNA FE N
Jt % 3% B (protein kinase RNA-like endoplasmic
PERK) #1 JJl B 75 % B 1
(inositol requiring enzyme 1, IRE1). XL ER
R AR5 T AN F I TR AE 5 gk, 2 W A4 Al
UPR % SRR, TR BRI 4 iRt , UPR
HIRED B HN e B9 s, 51 & STING i 4k,
R A A WEE RS RPN RE, S8 STING 1Y
PR EEIAR, HiX — i BRI S0 TR
NEEAE B, [ERE, IREDZE M B 40 s,
1 BH 1l STING R ke A2 i STING 3 19 84 B 41
MoE T 55, IREL %F STING fUiH T HE 2, BA
A BT STING 7£ ER FRUEAAAE, X ik T
TR, ek STING [, 5 HiAth ER & H IR
PRIFIA Y STING ik . AR B, IRE1AYIX
PR RE R A BRI, AR A o 19X o 9 3K
UPR 19 3 Fifr il 2 70 A [a] 240 J v 5 | STING 3 Ji 3%
W, A SR B R & E 0 ke, X
18 11 ER W 83 301 ATF6 13t 25 35 F1 i Y ROS T
HE— LA STING ik 5IEHE Uifig, Il fie i
STING R fift AT PR T g sz Pt 0, fEdts
I e, UPR 205 Wi i PERK &2
STING |-l mtDNA By BRI H H TG4k, SEl 4
ek o, Jf H, i B ER W TE G v b 5
STING 1E A7 a5, T 350H: 28 B ok i BT fh A2
RH, THeR ARG o

VR R, IR INAEAEAR R Y ER N 3 1R
BREFTHLEH . ER [ KEXT STING 5 ER [ £
—E W BRSIE 38 2k BREOE STING P f UPR
SR P 50T 3BE G i 1 ER N 06T 200 i i i At
Bl A BRI L, STING %f ER o 5 A 0 35 1
FH o 240E % Az 3K 0 40 i 32 219 R AR AR B
STING . %% #47% UPR, i i< {1 15 40 i 19 05 775 5
PRI, JReT R B AN A,
A T PR G i MR A AL, Pl T
&b, STING ] 3@ 1 45 ER [ W R IERZEER . 24
20 30 3 5 ) 2 EC PHME TR A, STING fiE 1R 5
RPN T IRHR (c-di-AMP), #Ei5| % ER
N DL, PERK B F W 83 8 2L sh P
HMHEREEAEZAY 1 (mammalian target of
rapamycin complex 1, mTORC1) HJ#G, fEdFER
FIWGE, B 2 49 00 W3 40 i %) A A7 66 0 RN I 2
e WFFE W], STING 7E M R R T ol Bi .
IR STING st H 25 Wit Has v Js , ok as i 3

reticulum kinase,
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Fig.1 The mutual regulatory relationship between STING and mitochondrial dynamics
Bl STINGEZHFZhhFZ BRHEEETXR
(CVRE= 7 AN IR e Ui E S WS TR LN A S A P [ R TEA A N .38 P8 TR EN TR TE £ 3 - BN £y A N T R DAL (1R DS T N3 i 4
FIDRPIA 3 52 8 3 e FL N 5 W 09 43 5, I 0 o 2Rk R 1 b s o o v R A = i) D) i Bl 20 A il 45 0 AT 40 o S8 46
(b) STING SRR F il RGEZ AW AH ELIE YT . ki /3 24 mT3d bk [ Wi BR STING L il 43 F 2R ADNA (mtDNA), Efiiiil
STING#ii; STINGFI@E i Fifi#5-FTBK UMLK 5324, STINGHY 75— F 74> FIFN-BLESTATS-PGAMS-DRP it 64 LR (A 72 F N i
I, I DrFDRPUE LKL IAR S 2L s mDNAREBUMTE 1 STING W] A RL A [ W5, VEBRAZ BIZRRLIR ; TTZRLIARL & W W] {2 #E STINGIEU

(c) STINGHMZRifRBThEZ I S . TEM AT, STINGRI 4618 BEMATF SLRAR S LS, (LR, SRR

PR (mtROS) FIE B ALK T, s RS AMAAET., RN ; RIS SO ok (A B 43 245 K it mtROS A
B, B REHIESTING, & AIMISTINGFES , FIREANE &AL ; LRRIRREA BT | SRR 11 Wi A 5 5 A 15 R A A8 i S L B R AR
T B BE A & K STING, 51 R AE & /E . DRPL: 3§ & (1M G 11 (dynamin-related protein 1) ; mtDNA: £k ki {A DNA
(mitochondrial DNA); STING: Tt 3L F fil# K F (stimulator of interferon genes); TBK1: TankZ% {5 ¥4/ 1 (Tank-binding kinase 1) ;
IFN-B: %P (interferon-beta); PGAMS: IR HIMARAS(V BFZ M 515 (phosphoglycerate mutase family member 5); mtROS: Zbi {4
£ (mitochondrial reactive oxygen species) . 7 [&lfii FiBioRender.com%ifi

PERK 1542 o8 ) (HAGBIRZAS R, ER AW STING iR 18 1 28 A8 5 A2 (1) ER W U RE 175 & T 4

PR HABR, 290 BRI Y STING Frai il
Sl RS A2 M ER N3 45 Bl S | R
STING ¥ 1% °] 5| A& S0 Y ER B, ™ H s s e 4m
JBCT R ARAE SN 77 Flan, BREREEIREST
STING K #4755 # UPR H IRF3 1 PERK i % |-
P, M mtROSHEZ , B/NEHML L EET 7,

MOJRT, 1242 T 4 g i D it — 25 R AL A s
B AN AIL 1 Az 43, S R AR A P BB AR T A R A
7 P, ER 5 STING 2 [A AR 75 24 A B
PHLE], EIEF RS, & SR
[FIAERF AN N RS, SR IE RS AE AR
PR R g, WIRTRES BRI & A ™ (E12),
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1.2.2  STINGSERE 1

M N B ARV 205 BAL s A rh Py i O o
fA, ERAENES B 7 1A A7 A 4 A AR
BT R W], STING Ry E5 I X Sl 5 T8 1 ot
H, AR, JFHSTING a5 HAth &
P 5T P[] JS s, B AT ER s B 1
KA s g8 R B E I STING 1 J& 45 BTE
T 3 VR B T R I 2 A H 7 7 B AR A 2
(transient receptor potential vanilloid type-2,
TRPV2) [H]422K 4% 251 I ER BRI M b, LAZE
Fp S SCnyRa e, Bk 5w & 0 SO AR
STING AL 4255 2 V-4, 14 RERAER 5 85 1
KA, FEAEIARR SOV o SRR EAE 31 1
(stromal interaction molecule 1, STIM1) J& ER i
PRS2 ERAG B TAEAF AR/, STIMI1 #3)
2 ER i %8 (ER-plasma membrane, ER-PM) %%
A, JF S BOMTE M ASEEE M 1 (calcium
release-activated channel protein 1,
CRCMI, fKkOrail) 45, FIIFHGE T@IE,
VFESESFi A . 24 STING 5 T ER Jf-15 STIM1 &5
A, BREARREORES ;. M ER 558 7K TR,
STIMI (% %% o B i T STING, i H 4b F 3 7% bk
AW AT (human rhinovirus, HRV) J&
YLdBila], ER Flie 2R AR5 G A A 185 2 1 FRAIC,
BAE STIM1 B JF ER, MM STING. {H STING
1) 25 B0 32 D REBE HRV el , - FLIZos 534 F)
JH STING i H Wit (1 68 1 75 B A 5 19 52 il 5 k¢
B PR, STING Y3 Al 28 s B —
SEVRITIE ST, EFXF STING A Bh T Hl B Flei 389 7%
JEYSIATT RS . AL, ER AR N EE 40 i % -5 Hoft
YN VA E R, STING 76 4 M5 22 (8] (1 5 758
ik R BARE R R I . TR AESE STING J2
038 o W 2 e A i i D RE PR K B 1K s
A P LA A 25 A TR Y, AT R R Y T
B AR T 4 BT U
1.3 Ra%

A% S PR R A S A S ) e s, A%
IR T B PR i L, DA dEdrist i o
MEEETE . AN N Z M B &5 (quality
control, QC) &4, fffi DNA i #ai] . RNAJKT
A B R, eI EER], SRR

calcium

B DNA f 5288 . Bl B iR B2 . mRNA
(1A S L BoA% PN A B 3l T i 2 1 B D REAA S 4
Fp o7 RS AN R DNA 45561 1 K ok R gtk
HiBE AR, AR M N DNA 5 8% 2 G 1) B B 20
43, STING 5 4 i #% 35 DX 41 %) e Pk 25 BT A O .
TEFFEEA 24y 4 RE b, AIHE AT B8 & A & 4
W, FEGEIERL, FERENL A BT M
ICEETIAZ AN 2o BV 2E, LN Y A IRk Stk T4
BRI E R, Sl ZRESRRERE, Mgk
Wi, R, NIRRT, B
cGAS WM ARG B (HXegh8 K 23T X 4
FEARRIEIE, I ELER = S0 0 23T W] — 41 i
STING M L #iE e . ST, Sato 55 ™ im 1 FR4H fif
A T AL 2R S8 AR % X STING RI/EH , & B
cGAS TE 4 it S5 3% v (0 AR B FAS & HOB0 s 19— A~
SEA JIRTERR, HZBAIE cGAS-STING &2 11 3
B AR R X— S Z AR, ATRER R
FEET NN fAZ, /N B A rp () s T 25 5 ok
1% cGAS-STING i, TAZAE NS b 15 {
Rt —2 R &K . STING AN 5252 W 45 41 g 2% 1) 1)
RERE, B S5HFNEFANREETT. 724
Ma¥GEE . STING EHEFSAEM, BEnT/E 8 4 iy
SRR LSRG s, AT R O R E T
P I BE . STING Sk 46 I S 25 fich 97 440 it
ORI AE . A5 R 2, I AE F b Jeg 4n i 5
b 2000 AN SZ AR 1 TR R R A M ) R,
o 5455 RS PR AR e B S BUMAZ T i . A
U, Z5A U IS AN AL AR 0, R
TR R TR A0 L 5 v, S AU SO i 24 )5 T
cGAS, T H cGAS 1 o] 7& f #% h B 2 JF G
STING, &GRS - A RRHIESE, i
R BHINE Y KL B (ataxia telangiectasia
ATM) I H | £y i T &E A 16
(interferon-y-inducible factor 16, IFI16) 1] L)L vy
T cGAS 1% STING, X Ff i i Jr =5 2L+ XF
DNA 51073 g it sf e o A B B, T JE cGAS Xk
I R DNA T 525 1) 40 i 5 114 0 3ok s 17
IEAh, AR SZ 2R G 22 R AR, andEA
AL | R . BRIMR ISRk R R E A
A BE175 & DNA #5145 91 LAAS [|) 5 OB ikt 2 s o
P15 cGAS-STING 3 % . fEX M iE L T,

mutated,
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Fig.2 Molecular mechanism of the interaction between STING and endoplasmic reticulum
E2 STINGEHEMZ B8 EETH S FHlE

(a) TR AR GE . PN T I A2 BRI A AR BT, 300 — RSN BFR A UPRIVAE I HEBLIE . 0% ATF6 . PERKFITRE AJ 5 5 A [F]
W R IR S U RN, ZLRIFMCUPR, Ak ST 3 WD 38 A J5i o v 1 2 1 a8, DNl D Db i & R 8k . (b) STING S
PSP ()RR AT LR o > R (R (g SO 2T, UPR AP IRE S I Rl it . HETT S S STING G Ak, RS 33k 1 18] 1 s
T BRAUMIN AR STINGULRERSIIEUPR, A A EANAR A Was v BR AN o sk, O HonT i@ s e a0 B s A Ay e, el = w4
P R FIMIL R TRIMR AL, TR IR s IREVZE M BRI b R Gt , Hoi i B L STING R ke fie i STING A 5 B MBI LA T,
HEM R BB H Y. (o) HISTINGIIREIRAFIESSAE S K 9 N BT I R 2 B TAIR I T, 112 TANIRE I Al D S5 (ML Sz B AL i1
A, A AR B B A R4 E. (d) STINGS o8 AR B4R 2R 8 . AE R Le i gt e b, PERKFFELEE, Wil isi/PSTING -
iR RIADNA (mtDNA) [ BEHORIMHISTING G fL, LA SN Gie kit ; 154 N 5T I IR 5 2 fff UPR Y 30 38 % £ S W] 4 i v 5 [ RS STING
PR , TR R BRI KA. Horh, ATF6d RIA LA NROSTHR , MMIMHISTINGH %5 5 IEH IR, Jf Hik &t ik
STING (1) B it S 3 HHr B T e 2 4t . ER: B M  (endoplasmic reticulum) ; STING: T3t 2 3L K §1]3# [H 7 (stimulator of interferon
genes); IREl: JLEEFT ZLAE1 (inositol requiring enzyme 1) ; ATF6: J47Gi%% 5% F6 (activating transcription factor 6) ; PERK: & [
RNAFE N M A (protein kinase RNA-like endoplasmic reticulum kinase) ; UPR: AK#73& & 1)/ (unfolded protein response) ; mtDNA:
ZRIKDNA (mitochondrial DNA); ROS: {%M:%A35 (reactive oxygen species). AE{fi fiiBioRender.comZ il

cGAS-STING i A ML AU GAEHIE A R LIRS STING 740 M A% v 2 SR WA T, O 2y 4
SORBIINR Y, ANTEIE RS BR R IR AR MR R E R R G ([ 3a).
W, b AT RE SR R AR BN B kA I,
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1.4 ZHEE

R AR — P mRNA B2 0 (1 1 £ 50
A, TEANMIETE S T R rp A
BAER o BRI R, STING i 0 A% 4
EINREIRS HAT —E 4 . RPE RR ARG
Y927 (Kaposi’s sarcoma-associated herpesvirus,
KSHV) BULdffirt, —Rhiiios A A 1
(nuclear paraspeckle assembly transcript 1, NEAT1)
AR BER H 008 B F 2 S B AN
DNABAYIHARE . SR E)4E B & DNA R, W7E
KSHV BGei], @IBEEASMEE a8, mE T
A NEAT1 Y &2 & ¥ 2 8% 15 5 1% 18 47 cGAS-
STING "™, AT WA RMM TSR,
DIREAE R, SRR, 75 AR
MR Y e A VO Y R S A SRR B
FEHIBREBANT, cGAS RE S 15 H2 15 Bl 18 1) A2 AR A 235
. WG STING 51 5& 4 /2 i " (1 3b) o
STING i f# 3% — Zh e 4% 4 H 20 LAY T ik 4%
MNZT5 i R AR i, —ERE E%EE T
cGAS-STING J& H 4B 1) S e DI RE .
1.5 BEE

VAl SR I B RO AN A%, AT
TRVERRE S Z oK B RIVER], 58 0 45 2R
HBTTE N 2 R0 R0, dERR A0 N BB 5 1 AR
A1 R ARTE STING {55 3 B 4 rh 47 Je 2
FA, BE LI REMRRFEEI0E 1 STING . ¥ B4 T)
AE P& i i 2 STING i B 3R 1l BE 23 5 | S R VPR
g S oot R, STING Xt At LA —
AR, HEA S T i s AR T RE
RIVIE Ik B 3 3 AR O — AR PN PR S (e i
VAR I A2 1, AHOS [ 240 B2 B rh STING X7 i
PRBSEIE FEAS AR ] 0 215 i (A S e A 2 i 2 o
LHAEANBEAY , STING ¥ 5 % % B fg i b, i
PEAREHAT AR, U5 SRR AN isE T, 40
B A 2 T W 2 R R A PR
SR, AE B 20 AN SR 40 M v, B0 Y

STING A& R4 fistT-. M, STING i# it
AR 1 T A R A 5 AR 2 40 L ) LA 5 T
b, MTAE it R G BRI (systemic lupus
erythematosus, SLE) BYAA SR, Xtz 7a]
AES 2N N STING TG AR . VA B ARSI LU K Ty
B2z A 00 M BFRRER M, IUKSF STING s A
B Pk A B2, 2L STING S0 W i 1
Yol iR R bR 20k A we " (Bl 3c). WL,
R STING X i 1A A= B LA B B BV F T LKy
JAYT SLE S5 P 215 B, ¥E1hi T i STING =
Y5 SLE &9 (2B
1.6 HEMLYEEEK

T AL A — PR AR/ . fh PR ) 2
MAfEs , FA7E T B py, H 268 24k
BT R A JE R 1) B Ak o AF b —Fl 2 D RE 40 i
i, AT Y /NS BE A T 0 A
LA R B R K, 1AW B2
—, A EBRZ AR ROS SR = Yy 40 1 1
AALYEEAR 1 STING HA7 #1785 LC3 A HAE
X (LC3 interacting regions, LIRs), 7] H %14
LC3MHEAERAN ARSI AW, 78 AWM RIS
R EEEAER ™, BRI A A LB 1 (acyl-
CoA oxidase 1, ACOX1) J&fg ik A Ak i) FR et
i A A b B R, T RE RS S
M EAEA X, VUGB MW TS5 (silent
information regulator 5, SIRTS) W] i & 4 il
ACOX1 {fPE ZRAKMYIE BRI g, el
A b SIRTS T, ACOX1 W&t b IFr= 2k Ky
H,0,. #EifiE, WO, MGEME A, 5ldE i
SCASHiT R DNA XUEE T SE, 35 i DNA S A £
(E3d). HHT, MAAWFIEIES XA DNA #i &
23512 cGAS-STING i [T DA Rt S Ak Py it 4
()45 03 %F STING 3 (8 25 7 A= faT Rl sz i 7 B8 1k
AR R T E AR S STING /- T 19 A 1 2 (8]
MERER, FTREA AT R B RESEIR IG AR T 18 7
] 5T
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Fig. 3 Molecular mechanisms of the mutual regulation between STING and the nucleus, ribosomes, lysosomes, and
peroxisomes
E3 STINGE#Ra#%., ZiEdk., B RS S4 Wiz BHEE AT NS FHLE

(a) YAIMUAZZINT , SREHOMIEIHEANRT, 0% i e AR AR S T SRR I S I B . 2t ZUER IS, U e a k)™
W, BB, SRR, ST cGAS I SN, FlS R E S L% 4 STING, ATMﬁIFIl6 B30 ST F cGASHLIE
STING, KRB 7 ST EH X DNAT A3 04 B A 0 1o 5 0T S o BT i B STINGHRF 2L A0 A% R D RERAS HEA T Wl , S 5 44N
FEH AR E BT, féﬂiﬂﬁiﬁﬁﬁ_ﬁ‘:ﬂlﬂ, STINGAFERAASIHTVEM . EREnT AT Y ANAE 24008 2277 2K 1 RE:%?’E%%%@M%’%&E’J
R HI A, (b) 40N 2 f R, BRMBIEE S S5 KRR IS, cGASTT Bl 5 & A bl i MR AR S5 4 s
STING, U\fl'ﬁ%l?’yi%%’“tfiwo (c) WEEIETNREH BBEIGET, nRSTINGHH IR, X RESIBERRIESMINL L, RN, STINGXHAH
W‘dlﬂ—ﬁ#%ﬂﬁi}?ﬂ?ﬂ’ﬁﬁ TRENSSENE A & 1 B -l AR EOS — R AN N, i MR R A i, ARAEAR R A b T 5 | & 12
FFTZES . R R (I RET 4Eamit) 1, STINGHMGIR G &M BIREEAT , (RBRATIAM, 75 SR I AROB A I,
AMAR AN FAMNA, ARTTE B VAN MR AE R 5 AR, STING ] S i it il i A (R TR AL R A A S U ) A S50 Ak, T R &5E
PLBHRIE (SLE) MEERE. () B BERFSIRTS ol i M H ACOX LG P R I IE ORI HI L T . 7R anip, SIRTSE AT
W, ACOXUIEPE BTF, A=A Kk iyt ikl (H,0,), H,O,RBMEMMIE AL, FEDNAKA S0 i, DNAIRG 5]
HLcGAS - STINGIHH I , At UL MR R D805 % STING B 23 7= AR AN i N B, A frilE— PR R . cGAS: HFEIFRR-IR 1T
FRE i (cyclic GMP-AMP synthase) ; STING: T#EZ 3 FfIlF4 A F (stimulator of interferon genes); cGAMP: % {5l ¥R & HFR- IR R
(cyclic GMP-AMP) ; IFI16: T4y S 116 (interferon-y-inducible factor 16) ; ATM: 3% T4 M 45 sk KA JL A (ataxia
telangiectasia mutated) ; SIRTS: JLEK{E B AR F2E RS (silent information regulator 2 family member 5); ACOX1: FEEIL4HIRFA% L
fiff1 (acyl-CoA oxidase 1), A[E{#i FiBioRender.com#: il .
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2 STING 5 4ipa =35 = 818 B i1 £ &%k
RIERARENX

21 REE

TEZFPAEYRR, HMEYE DNA [REAI T4
JER N A8 G B, X — i B K T cGAS-
STING {5 53 % . cGAS fE Rl STING iy X |-
Wi+, MU TN, AR Az
W IR DNA B, IF#(5 S 15845 STING,
IR IEN-1 K207, IR G OREEAE ] o i
B H5 DNA -5 930 O ) 56 K S e By A A
FPARSS G I OCHEBLE 1 BRE SLTRgL iRARAb
STING JRRE TN B 1A A AR BT S04 Jf 75 D) R R i
JEXT AL AR DO BEREAT IR YT, T R cGAS i 12
SERUCHR AR WA, D2 A B R R G %o 44t
TS, LS 200 7 3 4 e R e
i, /N AERERFE (Peste des petits ruminants
virus, PPRV) Y15 ST ERJE A4 4 Fl UPR
ATF6 J , 38 o 4 M = TR 32 14 28 40 2208 43 Ak
AARFE 5 (melanoma differentiation related gene 5,
MDAS) -STING-ATF6 @ %5 | 4 H W, A0l aE 2
i, JEEBRERITSE I, DAAERRAI I N SRS R
&, DUHNKETE (Hantavirus, HTNV) JEYL25 il
IRE1-XBP1 413 A4 P S5 9 157 3807 A6 RIG-T,  #E—25
{2 1 STING ) .40 i &7 o7 FN PG o FEsb b #2
STING 5j Rab7A A E A 1 filh 4 41 S 1A Wt AT R
Tl EE M B R AR, A T R e
BHIITTK, 255 SRR AR .
FERI, cGASRE B S AL &, B
STING, 5| & % ¥% 5 v "' Epstein-Barr Ji§ &
(Epstein-Barr virus, EBV) BG4 i n] 204 Mo A%
JE B AT B, B DNA FIA 72 8 1 7F 27
B XU anfareE e RGN, DASCEATXT
STING M FZ M 1 ANTE A o TR AR HT X LEHK R 7] g
R BRI A I RIA ST B BB R SRR

SRMT 2005 2538 i L 40 ] STING % 5%
WD B ok SR STING 5 538 B A 5 19 e
PERNL, IX A pE R AL H IR T 20 X s s AR i
Gy B . B, N FL 9 % 8 16/18 Y (human
papillomavirus 16/18, HPV16/18) EYL4 il f5 ¥ H
BIERA A G EREAY, P ETEEAR
R ILIFEEE N BT _E LAY STING 41 i Hosk iz
(AN R 3 T < ol A
immunodeficiency virus type 1, HIV-1) FIEHEDNEIR

(human

%5 (African swine fever virus, ASFV) 43344
STING 4 7Z % 1k #1 STING T % #& 11 TBK1 ¥ i
IRF3 [ Dy g 7, PRl gE 253 35 1 A (herpes
simplex virus type 1, HSV-1) 55 S0 0071,
FESTING ik = F1 99 S N 25 6L, SEMT 5] &R 5
PR LT 4E4k . ASFV [ L82L K ¢ ik 12 ¢k STING
() - Tl AR R, Sy 1 28 b 3 1 A i
Tagge e 0 gbAh, S5 STING 5S4 #% 2 [m 1Y
FME VT VER, STING R il BE R A IR T HH PR
WIS . TERBREIRY T AR, L TFIR T A OCAH
5%, STING BN Ry & — B B AR RE TR 7
Tridie BN, Vi HATEEEMERG RO
C 8% T AEVR JT o M B% 45 % 8 BS/Faulkner
(Coxsackie virus B5/Faulkner, CV-B5/F) lidifS
SRR TR W, RN R A T TR TR AR
FHo BRI, 9 BE UE AR 20 L PN TG STING 38 % 23
WDIREE S I, ACHITE ER HIE/KE-RE
{2 E STING P& fiff, = S 57 25 9o 35 1) o e 16 ik
MG SR HRTTRICR 1 TSR, MFRE
IETER ARG 1 S ki 15 STING Z [ G &%
JEHG T 2 EE AR TR A T o
22 PhE

STING i i 1E b — P A 2L B s e P8 iR 97 ok
W, FEPT IR e Ny A AT SRR A 32 B A o BT
FEERE N " STING i ad W I 22 R 41 2% 1Y T i
BOUNMIEA0ME, JFA 3% ). Ranoa % ' fff
SR, STING 7E 40 M3 os b R R ASVEH
AT AN 2404 225y 54k 5, E R
Y A N Y R RS PR B A o R g — 4y,
T W 20 A2 S REARAS R 2243 245 00, AN Y
FEREE IR A o T DR R ) 2 A B |
FEDIZH AFa E W cGAS-STING 3 BEAGIN , 51E &1k
B BTSRRI IR R
Pe KA FaE M (chromosomal instability, CIN)
SR LT dsDNA I E 2R . & A A LR 4
()98 e A 225y S4B R 3 5 R HE e IR BE
B, R BB I — 5 SRR LA R AR 1)
D7 A= e SR AZ P DNA S 405 Fn iz
TE i i DNA SUERT S, % FSUE DNA 7E 40 il
Jo R B0 0 i DNA (2888 cGAS, #F—2
G AL STING {5738 %, f2#F CD8™ T 4 A e i &g v
IR o AR TR 11968 4 M DNAE 5Z, A3k fe
ESTING &, MR BIHUEICER > 7, BT 4
S B DNA F Bery Ui, STING i Xt i g 4 it
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DA S AR LA B AR 3 R %) 200 L 4 7 A S

SR, 550 2 ) S Rk R HLHI AL, STING
I S O IR S 2 R A AR R B , TR
STING F kBN B FH TUEA R AR 2, BRI
i Hl 40 Be (myeloid-derived suppressor cells,
MDSCs) & Z FE i IR Zh N 2R, A 46 I8 e
R A FEAE Y A2 R R B S
MDSCs f£ 7 T B W B 3 %
microenvironment, TME) 1, H rft UPR $5F %L #4
1, 8 mtDNA B 6l STING FY30E , FHIk
CDS8" T 4 A 14 5l AN g e ie SO s, DT AR AP
G A7 e R G R I s o L BRI T 4
JIEEFE AL, STING HYBE I 25 S BUM I 45 35K
PR E b Ed 4 R FE TR T, B R AR DT R Y
ik, PEmAR s R R e e, AT
BPEIRIT TR 0 Ik, STING #8h 1 B i
TEAE R — TG T I e 2 M e e igd - A e rh ik AT
W%, BT cGAS-STING il i1 i 41 i Y
UM S SN . SR, B s B, A e
4f ffd STING {if M 1 5g- 5 2 4l it J6 7% S B B 1B 5 2
T DDA 37 ) SRR 5 R b ARG i 2, il ek
R AN AR B 12 STING o Jib g 240 it A= < 1 o
AR, AR AR AN E L K A 3 PR A el
YIRSk — 20 B W] STING X iy 4 il
PIFE IR B T R Im ARG T P B ik
2.3 #MZIRITHERR

MBI ESN  (neurodegenerative diseases,
NDD) J&—4H i Z R 28 R Ge i 5 | e 1) 5 Joa 1
P, BLHE PR S B9 (Alzheimer’ s disease,
AD) . PA4: 7% (Parkinson’s disecase, PD). izl
MR . WLZE SR PE T REM &R B {LSE (amyotrophic
lateral sclerosis, ALS) . = £ il #F BF N
(Huntington’s disease, HD) . H#afifi. Bl PEm
Wit ZkMEALSEE (multiple sclerosis, MS) 4§,
X B T B A B [ AR T AT A
YR A AE SV 2 BRI R R R B VIM G, B2
R TR 0 AL R A R A . AR DR s =
STING i B , fEZ M Al b 5| & AR R N1
Grih, DRI, 4 S D RE A 47 A STING 3 fAH B
VBT e OB A TR B 1R T TR AE RS T i
PRUEHEZR B, AD B3O A 0 & A R g (Y
BELRIAYIEEZ I, T mtDNA M AT,
KA G STING, A . T STING X £k
A WEATEHEER, HABRINE] T Eonifk Ams, {2

(tumor

O T, A% AD BF O I =K
Ao SR AR R 2R YT BRI M T 25 mtDNA % i,
T~V STING J#00& , WSyt o WU 0, 22 A i
kA K 2 2l PD Y ILARAE , 445 Parkin Al
PINK1 (55 57, HAmhth i 2 1 oA B T 25B5% 20
BRI . FEARINERRRN ST, =
Parkin 5 PINK1 9 /) il 25 #1 22 mtDNA, ¥ 1%
STING, 5liiiz b Fpf 2o i =, 2k
Hi K TAR DNA %54 5 [1 43 (transactive response
DNA binding protein 43, TDP43) %75 S E mtDNA
o 2k ok iRl B M R ¥ fL (mitochondrial
permeability transition pore, mPTP) #1 VDACI i
B, B 7E AN AR LA cGAS-STING
8100 77 205 5 IFN-1 R AAE A I 7, A% &
ALS ' Ak, 7E HD Y WA LRI PRAEAS
WALELE] STING FIFN-1 KT, T RE S5 8m 1
KR AT S T 20 T ff ¢cGAS-STING 7
PRZRIRA TR TR A S, DA ] 28 e
HEIRASZI , AT RE M I PRYATT B P At o 2R3
SR, H AT T STING 38 #1550 76 AL B
2R . 23R J12E . R R RS BAIAS
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Abstract Interferon stimulating factor STING, a transmembrane protein residing in the endoplasmic reticulum,
is extensively involved in the sensing and transduction of intracellular signals and serves as a crucial component
of the innate immune system. STING is capable of directly or indirectly responding to abnormal DNA originating
from diverse sources within the cytoplasm, thereby fulfilling its classical antiviral and antitumor functions.
Structurally, STING is composed of 4 transmembrane helices, a cytoplasmic ligand binding domain (LBD), and a
C terminal tail structure (CTT). The transmembrane domain (TM), which is formed by the transmembrane helical
structures, anchors STING to the endoplasmic reticulum, while the LBD is in charge of binding to cyclic
dinucleotides (CDNs). The classical second messenger, cyclic guanosine monophosphate-adenosine
monophosphate (cGAMP), represents a key upstream molecule for STING activation. Once cGAMP binds to
LBD, STING experiences conformational alterations, which subsequently lead to the recruitment of Tank-binding
kinase 1 (TBK1) via the CTT domain. This, in turn, mediates interferon secretion and promotes the activation and
migration of dendritic cells, T cells, and natural killer cells. Additionally, STING is able to activate nuclear factor-
kB (NF-«B), thereby initiating the synthesis and release of inflammatory factors and augmenting the body’s
immune response. In recent years, an increasing number of studies have disclosed the non-classical functions of
STING. It has been found that STING plays a significant role in organelle regulation. STING is not only
implicated in the quality control systems of organelles such as mitochondria and endoplasmic reticulum but also
modulates the functions of these organelles. For instance, STING can influence key aspects of organelle quality
control, including mitochondrial fission and fusion, mitophagy, and endoplasmic reticulum stress. This regulatory
effect is not unidirectional; rather, it is subject to organelle feedback regulation, thereby forming a complex
interaction network. STING also exerts a monitoring function on the nucleus and ribosomes, which further
enhances the role of the cGAS-STING pathway in infection-related immunity. The interaction mechanism
between STING and organelles is highly intricate, which, within a certain range, enhances the cells’ capacity to
respond to external stimuli and survival pressure. However, once the balance of this interaction is disrupted, it
may result in the occurrence and development of inflammatory diseases, such as aseptic inflammation and
autoimmune diseases. Excessive activation or malfunction of STING may trigger an over-exuberant inflammatory
response, which subsequently leads to tissue damage and pathological states. This review recapitulates the recent
interactions between STING and diverse organelles, encompassing its multifarious functions in antiviral,
antitumor, organelle regulation, and immune regulation. These investigations not only deepen the comprehension
of molecular mechanisms underlying STING but also offer novel concepts for the exploration of human disease
pathogenesis and the development of potential treatment strategies. In the future, with further probing into STING
function and its regulatory mechanisms, it is anticipated to pioneer new approaches for the treatment of complex

diseases such as inflammatory diseases and tumors.

Key words stimulator of interferon genes, organelles dysfunction, mutual regulation, human diseases, organelle
quality control
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