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Abstract

Natural immunity, also known as innate immunity, is a branch of the immune system, but also the
host against external virus infection of the first line of defense. Pattern recognition receptors
(PRRs) recognize pathogen-associated molecular patterns and initiate an antiviral immune re-
sponse. Stimulator of interferon genes (STING) is an important molecule in innate immune re-
sponse. As an important part of downstream signaling cascades, it induces the transcription and
expression of Interferon stimulated gene (ISG) as well as a variety of immune cytokines such as
type I and type III interferon. Finally, a series of inflammatory factors and interference factors are
expressed and secreted. Inflammatory factors can further activate natural immune cells, trigger
inflammatory responses and initiate adaptive immune responses. Interference factors in the body
have antiviral, anti-bacterial, anti-tumor and immunomodulatory effects. This paper briefly re-
views the role of STING in immune regulation of antiviral infection.
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1. 5|15

RIR G G R G — AN E 57, HOE I U0 A — BURAIE, 7278 ENLR e bl
HEAEM . STING 21 E A e 015 5 5 S i v (10 J 2 s fr

2. STING KIZ5HFNBEH

2008~2009 4, JLANASFEIFIWE 7T BA 43 504538 T STING 15 Aotk B AR 2515 S I KR (5
Sl LA (1] [2] [3], HTZ 2 51E RN 2 RME 54 FIE R STING 1 N i K2 a4 130
NREERR, 4 DB AN, # STING f#iEENFIN . STING [ C imflHh 250 M AR, Hl—
ANERBY[) C I &I, C Im&h I T, & B 4540 AT thoR[4], STING &2 — Mg s
H, #E ATl b, R ETEA R S . M H STING & —Fh A — % H & (Cyclic
dinucleotide, CDON)f& /& #5[5] [6]. 4 STING & A 454 CDN B Haxib T#EVRES, R IUHBOR — B4R %
3, HALT BMH RGEIRAS; 2 STING FEALR, — /N AR /] LLd )z B KA BAE FH LA
SR E STING RO AL[4], STING XM SR NEL G, FT15 TANK ¥ 1
(TANK-binding kinase 1, TBK1)£5 &k STING-TBKL & &4k, M fo¥F TBKL R {k STING, HxiF
FHE VI T 3 (Interferon regulatory factor 3, IRF3)13IE /& & A B[ 7], T BERR 1L 1 IRF3 JE A — 5%
HEER BN S NiFE S EALS, #misS 1 BT & (Type |interferon, IFN-) K774, &S
T 32 [ G 88 5 S R AHRAR A0SR o A4 RN AR [8] [9]

3.STING FEfmBRERERFHIER
R N I, AR R DRI R A RS2 807 SRR, SR 0 i )5 DNA 5 RNA B
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A W ) B L R 43 RIS TR 5% 2 A5 2 (Pathogen-associated molecular patterns, PAMP)#% PRRs 5, T
H T PRRs, 047 Toll #3244, RIG-I #£3Z2 &, NOD -2 1AM Z i DNA 324455, FRilRd A [F K@ A2 s 4
GMP-AMP 4 (Cyclic guanosine monophosphate-adenosine monophosphate synthase, &% cGMP-AMP syn-
thase, CGAS), {1 HA F =% [l 1F (Adenosine triphosphate, ATP). =2 1% #¥(Guanosine triphosphate, GTP)
AR 2'-5'F0 35" REE[10] [11], AR 2'-3-3F - IR LR (2'-3'-Cyclic Guanosine mono-
phosphate-Adenosine monophosphate, 2'-3'-CGAMP) & P Jii [ 5 I3k 25 [1——STING [ msE AEL A . 7
YEF STING, At =54k, BmRASE T sUR MR, 5 MU TBKL, BN BTN 2
R, Al IRF3 BERRAGIF 0 40 A% JA [ e A%, {23k IFN-a. IFN-B FIEANE 2. B/ & 12 554K 1
B2 A Je T AR B 40 BRI TE S04k, E 1T S Blhod B S e B [12] [13]. Sl 7t sikzs, STING itk
55993 75 8 UM BLAE B0 B 2 VAR MR DB 07 S R s I 2, 2518 R PUR S Rl R .

3.1. STING 7£n DNA mER 2 EHHIER

24 DNA JR 8N 121E T, 5 £ EE Rl cGAS-cCGAMP-STING 42 i1l DNA 1£ B AE 55 55k
JEBE N N o RIS T DNAJREE . 4B DUL B S50 400 DNA BESE 4 M 57 P9 ¥ DNA 24418
ill, T CGAS MEA—ANHE /Ml DNA 524k . 43 53005 DNA &5 &0 il K581, T 5 15
PIEATEYE, B ATP A1 GTP AL AEE ARG, # cGAMP. 5 B AR — Mt i) HoAth 4H &
1) cGAMP 7 FAHLL, B LARSERI /15 STING 454 [4] [14]. MIsEEL STING SR 5 071[15], B Retsff
FHAB I TBKL 201347 I 3K E SRR 10 DL 22 IRF3 WAL 0 % K -k B (nuclear factor kappa-B, NF-kB) {5 =
W, AT IFN-I SRR I RIL, MR IETUR REEFH[16] [17] [18]. WHARHK TR G R
SERIIRAEZ AR Z B 5 X1 (Member X1 of the nucleotide binding oligomer domain-like receptor family,
NLRX1)Z &7 STING Fifi 4z &8, MiMfest DNA i, 1 NLRC3 fir Ciliid +41
STING Z {7 fl STING-TBKL (45 A1 4% 5 STING THAERIFIHIFI[19]. B 40 #5110 M152 & (15
STING A1) IRF Al NF-kB % 46 L A7 W1 R 5200 . M152 K552 M40 cGAS-STING ¥ ST & g /K
S FiEYE, AXF NF-xB 15 516 S ] Z8ATH[20]. AREMERES~ L2 &AM, —F
IXAE B (52 pp65, pp65 it I N KiG 4 MR E 1 5 cGAS 54, FEFLIE T cGAMP FIBHE =4, M
M FELIKT cGAS-STING #4215 54 F[21].

3.2. STING 7E#1 RNA mE R EhHIER

STING AMUHAK#EE DNA, FE#EF RNA 5E MR G RS R EZAER . 24 RNA JREHR
NG ER, HEEZEN 2 PRR X PAMP [R5, RNA % 28 i # AR F R BIPLH] S STING A B4R
A, FERFIFE PRR P, AT WA B Toll #E32 ARFIAL B R 75 354 4] | (Retinoic acid inducible gene-,
IRIG-I)FIT B 2R /AL 3L R 5 (Melanoma differentiation associated gene-5, MDA-5), i RIG-1
MDA-5 s I 495 5 RNA [ E 824K K 4. RIG-1 F1 MDA-5 JEK140 i 5 9% 3 XU RNA & il ek, JIf
ki B9 #5155 5 B (Mitochondrial antiviral signaling protein, MAVS) A1 S 248 ki 44 5 _E () IFN-p 3 [7]
PO IRF-3 [21] [22] [23]. W& ALJG MAVS #155 Nt IS 570 1[24] . 8 TBK1 A1 IRF3 B KI5 IFN-I
M=t S —FhJ2 DNA f£8%2% cGAS Tl —Fh i AMf e AL 5 1E S RNA 3 B AR IBAH Gk . 7EIX
P& IL R, cGAS ZERIINE] RNA TR BB GY f5 74 T (51401 cGAMP, Jf H. cGAMP 455 I 1 STING
[25]. &R E M IESE R 5 1 3 (Non-structural protein, NS3) & Ho4 Al 141 5% 1% 75 28 1 B, e ATt 3L A
TR R 2 R A[26], 1EN | BT AE RS PORI[27]. IS (dAdT) I STING 15 55 3,
STING 5 NS3 DL HEBIE T4 6, e fmvIBIve & 5m[28]. P98 %% % (Hepatitis C virus,
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HCV)J&E T 3 B R R T R 88, 51245 i M 2 A IRE B &R [29]. HCV Ht

STING FIHLFI 3= 2 NS3 2 [ g (1) phRe A S AL, wTad@id RIG-1 A1 STING BHWT IFN 9355 . HoA NS3

FABEE U)E MAVS 78 RIG-1 115 S IFN-1 72 508 [30], 1M NS3 (4B E-F4#1] IFN-B 128 (dA:dT)

AbFEEE STING, MAVS 5 RIG-1 it ik fili 7 IRF-3 (7724 A1 IRF-3 BERRIL[31]. PR B /& B K1)

RNA R EE, Jeb R B2 WE IR 8 56 K s OB IA 22 P L], L o o 38 S P PP R 5 5 i el bR 2

ARJNEEE (15 STING AHEAEH , AR 1E3 =R I IRF-3 F0E A% 5 8 B 75 1 HoAh A5 5 4 T 46 5 (32
FE R AT MRS R B AR AR FUR (1 2 R A E S H 0] IFN-B 5 301 A1 IRF-3 48 14k

FA STING itk is, JHHAERAMRRER 2 A REALEH Y STING HeF G, FHik

/b7 K36 2 Rz REEXT STING B M[33].

3.3. STING e RRBE R AP HIER

N\ 22 B b3 955 75 (Human immunodeficiency virus, HIV)25300 5 595 35 70 L0 i J5 77 2E () DNA-RNA
ZeAZ HEAFIXUEE DNA, AIBGE cGAS/IFI16-STING . NLRX1 & —Fh i 45 26 K %% 111 NLR
HE, SERTCAE HIV BGFT T JE M SIRNA ik 5858 Hisk . BATR I NLRX1 ¥6uh 5 8N A% 40 g
B HIV-1 DNA FIRZ N 240 teAh, MEEE] NLRXL J8/> 7% HIV-1 38 7% 5% DNA KN, 7] B IFN-I
Mg JF H NLRX1 5 TBKL FAHELAE SRR E T DNA /L& H: T STING, MM STING
A TBKL BAHEAEH, #0] STING HIBSERILAN T iE(E 5 1% F[13]. £ CD4A™ T 4, HIV BREEEE
ri5S STING £i&, 3 STING /- 51 IFN 55, M HIV iMEE&EE u WREHRRIER, & 58Ul
G2 73R I S IR 22— [34]

4. RE

X} STING Zhag i MLH] I FAE AA XS STING £ T B NRNI T =4 200 % N2 s
B A (0095 S S A2 40 () I 3 e DR 2 T 3 30 ) 5 S e MR, IFN-L 7 AR S8 R A% 0o i DR STING
ZEE ARG AR o SR R B E I R, AW A SR W U 00 S R A e N
RN FEAN RN B B RATUAAR S R e B L], — 07 A R T A AT B EORLER, AT A R
25, X ORI 2 AL 2 ¥R A OGBE FR B s 5 — 5 A Bh T A @& W B AR 1 £ 1%
RN IS o X P 5 T I F0K A Bh T 58 AT AR STING 7E [ G B8 11 A K 4 ML,
FANRTE E - R BAEH . PR B B s s R AL R SR BT A T R S R L B A
CGAS-CGAMP-STING 15 58 4 ) & BRI T A8 AAT T A AL/ L iR AR DNA AT 5 5 7= £ AH B 431
IR A PR B LR A T S A T RR AN BB AR . AR, SCT-1% 07 T ORI 98 AN i i 45 2
B, (HRARZRIENEA D, i, 55 @S AT E DNA, @i H &
DNA. &, HE[HAEE cGAS fEAHMUAZ -h anf [X 73 G i fA DNA F15 KA G DNA, 3 M BH Xt
H & DNA IR
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