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Abstract: Interferon gamma-inducible protein 16 (IF116), a pivotal member of the pyrin and
hematopoietic expression, interferon-inducible nature, and nuclear localization (HIN) domain-
containing protein (PYHIN) family, possesses a unique molecular structure that enables it to
recognize diverse nucleic acid molecules within cells. As a key immunoregulatory factor, IFI116
participates in the transduction of innate immune signaling through multiple pathways and plays a
significant role in host antiviral defense. This review systematically summarized the molecular
characteristics of IFI16 and its regulatory mechanisms in innate immunity and viral infection,
aiming to provide a theoretical basis for the development of therapeutic targets and antiviral drugs.

Keywords: interferon gamma-inducible protein 16; DNA sensor; innate immunity; viral infection

R GPE R G0 SR 132 (K (pattern
recognition receptors, PRRs )RS At JEAARAH G
41 ¥ 45 2 (pathogen-associated molecular patterns,
PAMPs) 146t 143 #H 5 43+ 15 3X. (damage-associated
molecular patterns, DAMPs), UIfKEEbE . J5 2B
(lipopolysaccharide, LPS) Fl 4% fg 21, #E i J3 3
SR G RN, HRAE G AR B A A= . A BT
E % E I Z F PRRs, L4508 R 15 3 5L A 1
(retinoic acid inducible gene I, RIG-I) #f 3% {&
(retinoic gene-I-like  receptors,
RLR). Toll #£3Z{&(Toll-like receptors, TLR), ¥
B IR - B IR R 1T BB X 77 (cyclic guanosine
monophosphate-adenosine monophosphate  synthase,
cGAS) LA K & pyrin Al MLk . THEE IS F4F

P4 1 4% %€ 37 (hematopoietic expression, interferon-

acid-inducible

inducible nature, and nuclear localization, HIN) %
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¥4 35 /9 2 11 5T (pyrin and HIN domain-containing
protein, PYHIN) Z ji% (L Fx iy HIN-200 25 11 % Ji%
BT RIET p200 8 FAIZH) %, PYHIN FKjik
J2 H 9 SR SR RN SR (B DNA W 2283
(1) DNA f Itz —, PILAER 3 S R Ay iy &
PR E SR, AR 25 NG . 1R
AN, PYHIN Z a2 L 45 FR (L 3R sk =
F 2 (absent in melanoma 2, AIM2), T & -y i
T4 16 (interferon gamma-inducible protein 16,
IF116). HHE40HEA% ki (myeloid cell nuclear
differentiation antigen, MNDA) I+ K i% S HE H
X (interferon-inducible protein X, IFIX)™),
AR, BHIF A LSS PYHIN 805 K 01 7E
i TP T A E LR TT T RGN,
JCHAE R IR AT 5 5% T 5 50 B 2 Y ST
47 WEE PR . IFIL6 /52 PYHIN 800 A A% 0
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b, SR ERRY DNA fBIEEY, B AL iE K
AR Y DNA, I RRIERFIZIMIAZ T DNA,
PET A A AR R A e K AAae i, Erttmann 250
FERI, TFI116 RERSHGTE UL (stimulator
of interferon gene, STING) &K #i ¥ 1 Y T #t &
(type I interferon, IFN-DY™ 4, A2 #EJ8 T4 &
#L ¥ £ 11 (apoptosis-associated speck-like protein
containing a CARD, ASC)/™5: it 4 /IMATE B L)
Ko L4 A 2 -1P (interleukin-1B, TL-1B) Y AL .
Ak, TFI16 3 BE A1 2 Fhof 25 (19 XUEE DNA
(double-stranded DNA, dsDNA), 1 Z &I it & S5
7 (hepatitis B virus, HBV)!® | alijtg 257 1 A
(herpes simplex virus-1, HSV-1)17 | Z ik i3 -1
JK 9% 7% (epstein-barr virus, EBV)%5® Fu %57 HfF
FEUESE, TFI16 FrllFIJ57: DNA 2 RNA J5, 22
LTS STING K E 557 %, HmiER
IFN-1, i 58 40 i PR 5 Ko Al PR 7 B 7 A LLUR #%
BUWTEAE N o SR, W RE O Ak D AUR L
HHEHEPT IFI16 MTIRE, WHE S5 T IF116 fRE
ff el (LR R A . HEAT RO E M, B2
THHEHEHAE FHFEE5 7, Niih A
BMER SEHEARFM., ALLGRT
IFI16 FY 3Rk b AR R AR e K 2 e o
PIEAER, B P NPUR #E G A YT A
R YR B AR

1 IFI16 W4T 4HA4E
1992 4F, Choubey %PV 5 YR ALK LURE A i

0 10 83 192
PYD

@ Phosphorylation @ Acetylation

Bl IFI6EBEHREE
Figure 1

YR TFI6 2511, Jo Sefff ot b — 2 UE 5K TFT16
L8 R A TG AL R R B VIR oG, A EE
BEIARRIVE A PYHIN & HEK %, HRRA 51
S5 K4 TN Ty RE AR AE il HAE 22 b A FRD 0 B L R v
KAEHETEEANEN.
1.1 IFI16 KRR

FELER b, TFI6 A N K57 AE pyrin 2544
I (pyrin domain, PYD), &5tk 2 516 A8 1 -
FEEMEAEH, RAMEIET: . SAE M KR
R =il 9 WAl A IT P I A
PYHIN &M AR, TF116 [ C A
A 2 A4 HIN 258 3810, 4 58K 4 HIN-A Al
HIN-B, X5 S5 & A msdE A S
DNA #5464 M gush, 76 2 4> HIN HhEifff
TE — > 22 % /1% 24 TR/ % R (serine/tyrosine/
proline, S/T/P)E & 45H4), i EEF A A7 PRl P
mRNA Y2 I 45, A=A 17 3 FOlE 8 Y
IF116 (A - O, HERgEFINE 1 fis.
1.2 IFI16 B9IF 4HAEE i

IF116 P73 F 454 th A0 & %€ £ 5 5 (nuclear
localization signal, NLS), % ¥] #% 412 i & — Fh %
FHEMY, H5HAL PYHIN F% 85 % R 40 % ok
AR A E AR TR, TFTL6 B B e Lk
L0 AR %) 40 A2 (R A R ) . AR B A 2 >
X ZE P A I eAh, BT & B TFT16 1]
DA 40 SR 40 A 22 [l 2 il R ke,
H HTOC T4 TFI16 25 176 20 M A% 5 200 M i 22 ]
PR FHLRI AR SE 4B, W REM ) TF116

393 515 710 729

S/T/P repeat

Schematic diagram of the structure of IFI16 protein. Acetylation: Acetylation site; HIN: Hematopoietic

expression, interferon-inducible nature, and nuclear localization domain; PYD: Pyrin domain; Phosphorylation:

Phosphorylation site; S/T/P repeat: Serine/tyrosine/proline-rich area.
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FHNLEME, BEA-EAMEER . MR
BIPER B 2 RN R A MRITE R
1.3 IF116 13894488 73 F

PYHIN ZZ % B9 &R 3 1l 7 3 5 H: HIN 2544
AR R SRR B 20 dsDNA 254, HaX
Fhak A RE T eaml™, SR, TFI16 () HIN-B 3
I EI Y dsDNA 254588 1. 48 TF16 455 1
R4y ¥ 3% dsDNA, (BAFSE & A Hr e 1
BT, IFI16 AR 5B IR ek 5 DNA % H
LR AT IR EE AR ZE A1, tAh, TFI16 if
A Ll 5 Hi4% DNA (single-stranded DNA, ssDNA)
PRI RECXT, XG5 R A e i s b i 7
cDNA PUHHLHIZEMIT, Flan, TF116 AERE 5 A
A BE B % B 1 2 (human immunodeficiency
virus-1, HIV-1) 930 5 s [l R 25 5121, B AjSE
F IF116 J& 75 BE 5 L 5] RNA-DNA 24 52 14 1 AR
W%, Jiang P29 L, /T3 RNA (small
interfering RNA, siRNA) fig [d] i 25 & IF116 Fi
RIG-1, #Fifij i IF116-RIG-I-siRNA = JCHE &
Y, &S IR IFN Rk, R, 16
dsDNA fF7ERIE LT, TFI16 43 )\ TF116-RIG-I-
SiRNA E AW i e, %5 dsDNA 455 T8k
IF116-dsDNA & &4, 48 IF116 5 siRNA BY4%5
SHE B ES TH S dsDNA 145561, (Hix
BRI SY 28 A SE, TFI16 /E S —FP 554 i) DNA
RIS, ALRERS I Z ML U DNA, B H
I3 RNA 4T fg
1.4 IFI16 HIFRILIFE

IF116 AR 2 Z RN R, G5
SRR BB . A0 . R ARG DL
M DNA #4555 . 7efe sl Jrm, TR
IFN-a, IFN-B). IL-6 K Mg SR B0 K 543351l 3 2k
HORRT-1. 95 3 55 30E 1 3 M T
kB (nuclear factor kappa B, NF-«B)&K #fi it) /7 2175
5 IF116 A mRNA 52! [, H mRNA £
TEME G S G mCA BV , X8 R LA
R A A M AR 2 57 ——Wilms AR 7 1 A
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X #E H (Wilms® tumor I-associating protein,
WTAP) S ZE RGBT, 1FI16 24
LA R Lk BEERAL . I R R
k. (sumoylation, SUMO) & #fit>>2%1, H.vr | 1FI16
(1) WAk i R B Wik, 32 2 BE i
A T & 5L 5 % 21 i 20 IR (Lys, K) kA T SE 8,
H T C 250 M O BAb A7 S AL G K45, K99 Fil
K128 45, IFI16 i ZmEAbxt o B A T Ui {5
i G 7 T 20 Wang ZEROBFSEIESL, 9T
BRAE AT 1 5 IF116 454, it F&% IF116
(1) 2 AL A T4 ) TFT16 [1) 200 5 7 3% S 71 1] 37
PR TR R, M IS5 4T % DNA K5 8E Y
Se KPR . TF116 AYRERR b ELAT (37 o5 4 S vk
FUE SR PE, 322 i 22 245006 AL 2 1 I e
(mitogen-activated protein kinase, MAPK) 1, DNA
W5 S B R AL, 20 T 2 AR/ R TR
FRIE b, SR B b 1 35 A R Y T BE AL
R TFT16 1997 2 AR 2 TFT16 4K P fa e ok
KGR EEIOC, iz R 5 IF116 Hf
FE R A PR ARSI I . Gao FEPTRFSE &
L, E3 2 E R TRIM21 7] /-5 IF116 {72
FAbME R, Wz EAEREE AR 12 iR
FALBETE PP TF116 F0 85 1 A0 4 [ i
T2 R e T, SUMO s & TF116 1
RE R 45 A0 59 — G B B0 R S s i o,
SUMO 73¥5 TF116 i fiad FR ok S AN 45 5 52
P, HATE 4% ER SUMO A7 S A2 4% K116,
K128, K561 i1 K683, W[ fig i i 4% IFI16
R e e I S YL 6 T A DNA Y4, ok
JEAM Az 2288 PR Af I 2 FEVEH . Ak,
IF116 )3¢35 5 20 MO 2780 K 20 it SR 40T AH OC o i 2
JER YL L K% 40 B P DNA 8455 2 1% 340 g U T
IF116 [k, JF s s 1a 32 40 i P 5 e
[, %25 DNA #1165 5 4 i 5 0 s i
FRES2T X SU N Z A B EMER TFT16 A IATG 5
Ky, BRRETS 0 R HA Y2 ThEE, RE
RSO R A TR i T BB | & TR XU
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2 IFI16 AR RRIZFHEE
A

IF116 1F 9 KR A v i) IS DNA R 4%
T A B A B A AR R A 20 AR A A A
HEEAMM . L6 BE S LA G T RE S
T ST SR PR 515 1 L ) S S B A 1 70
G, WNEBEAE SR AR, MR
{5 7 il A B R T  (8 2).

2.1 IFI16 %t ¢cGAS-STING {5 S i@ HEH
BEER
WFFREESE, DNA 5T IFN 174 2ol T
cGAS-STING-TANK %5 & J# i 1 (TANK-binding
kinase 1, TBK1) -1 4 % I8 15 A F 3 (interferon
regulatory factor 3, IRF3)#ll. ¢cGAS 7EN—FpieK
£ DNA L84, Reg B4 548 A S DNA,
A A S A5 -2 3 R 1 SR - R B
2 (2',3"-cyclic GMP-AMP, 2',3'-cGAMP), 2',3'"

IL-1B/IL-18
v

dsDNA

Short dsRNA\

—
N

Some B
N

P

3/7
\\ — SIFN-I

P
IRF3/7
~ e S

2

|

Nucleus

E2 IFI63T XA REESBEAEIEIER

Long dsRNA\
v

Cytoplasm

pro-IL-1p/pro-IL-18

Casp'
£a
i
i
!
!
!
!
7
/
/ ASC
7 Pro-Caspaseah
/

Pro-inflammatory cytokines/ /

’—> Chemokines/ICAM1/VCAM1 /

./.
v
Ke
X9 dsDNA
Pro-Caspasgil’

Figure 2 The regulatory effect of IFI16 on the innate immune signaling pathway. AIM2: Absent in melanoma 2;
ASC: Apoptosis-associated speck-like protein containing a CARD; cGAS: Cyclic guanosine monophosphate-
adenosine monophosphate synthase; IFI16: Interferon gamma-inducible protein 16; IKKa/B/e: Inhibitor of
nuclear factor kappa-B kinase o/f/e; IL-1B: Interleukin-1pB; IL-18: Interleukin-18; IRF3/7: Interferon-regulatory
factor 3/7; IxBa: Nuclear factor kappa B inhibitor alpha; LPS: Lipopolysaccharide; MAVS: Mitochondrial
antiviral signaling protein; MDAS: Melanoma differentiation-associated gene 5; NEMO: Nuclear factor kappa B
essential modulator; NF-«xB: Nuclear factor kappa B; RIG-I: Retinoic-acid-inducible gene I; STING: Stimulator
of interferon gene; TBK1: TANK-binding kinase 1; TLR4: Toll-like receptor 4; TRAF3/6: Tumor necrosis factor
receptor-interacting factor 3/6; TRAM: Translocation associated membrane protein; TRIF: Toll-interleukin-1

receptor domain containing adaptor molecule 1; TRIM21: Tripartite motif-containing protein 21; 2’,3’-cGAMP: 2,

3'-cyclic GMP-AMP.
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cGAMP 5 STING Z54 Ja /s 3 A 2,
% 5 %, fd STING RERSHH5E TBKI1, i
HEAL IRF3 FBERR LA S AL, B2 5F TFN-I
() 2 SEBO 1E Sh 40 i 9 DNA R Z ik 2z —
IF116 7EiZil s W R EEAEH], C &8 IF116
AEIE5E cGAS /S 1Y IFN B9 A0, My
IFI16 %f T DNA i 51 IRF3 Fl NF-xB 1% %
{7 LA B TFN-B [k b ANAT 2 o E4h, TFI16 i
REMS S STING AHEAEH], fefif STING 755
TBKI1P?, #Rifii, STING il i #1455 E3 & 1
TRIM21, £9Z K- FIRHARAR(EHE TF116 1KE
B, DTSl SR O 2 S e B v TFN-I ()5
PR, B A S SRR R R A
2.2 IFI16 % RLRs 15 5 i I 19 B 1%
ER

RLRs {5 5 18 2 5 A 5 T iF B RNA 5
BEMYOCHEM B, RIG-1. SR A SCHE A
5 (melanoma differentiation-associated gene 3,
MDAS). il LA 2 1 2 (laboratory
of genetics and physiology 2, LPG2). ZRi{A$iiK
# {5 % £ H (mitochondrial antiviral signaling
protein, MAVS)# A Ay & 1% 38 #% I 1Y G B 43+
Jiang ZPAR 588 5, TFI16 ANYRE B 25 RNA
A L 455 078 A3 2 RIG-L R 81 |,
DAt B9 RIG-I %% 5%, i fgi it H PYD 254
5 RIG-T HHASS, MMifE s RIG-T B30,
J& AR YR RE(influenza A virus, IAV g st b
RIG-1{& S IE AT R - 76 B8 ST s
2% 4 {iE J% Bf (porcine reproductive and respiratory
syndrome virus, PRRSV)JE& %t MARC-145 4 fif] i}
IFI16 7] LA 5 MAVS fHEAEH], JFLL MAVS &
Rk ) AR O TEN-T B9 7= 2B e Ah, TFTLG
I B LN AK M T STING 19 77 =X I #2 RIG-L.
MAVS ({335, MIfTRZN IFN-T {77450 kst
WF5E R W], IFI16 3@ it 2 A HL i 4 58 RIG-I/
MAVS F-F IEN-1 P45, Hum iy v feftt 1
TETE AR AT
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2.3 IFI16 ¥ TLR 5 S @ EAEEIER

Bawadekar Z5PHFSY 220, TFI16 REWS IR
p38 MAPK., p44/42 MAPK UL}z NF«B, M5
A LR F(IL-6, IL-8, CCL2, CCLS5 #il CCL20).
44 Jfa 1] 26 FfF 4> 7 ICAM-1 Fil VCAM-1) DL &
TLR4 By R LM L, X4/~ T IFI16 1E N —Fh
DAMPs, ] i P 434k P 88 i 4 TLR
WAL RAE(E 5 o BLAh, TFI6 ERiiESL 2
TLR4 () — R SRR, Y4 IF116 55 LPS 1AL
24 Wit BE 8 U R TLR4 A 5 10 R E R
MBSk % IR S T IFI16 TEAIE S S 16 S
(MR, DA R AR R G5 I g Hh R Vs e
B
2.4 IFI16 X RIENMEHBIEIER

GAE /IMAAE Ry IR G 93 72 490 110 i A A
7y, BERSIN ] PAMPs Al DAMPs, 7 55 )37
R A -1 (caspase-1), AL 4 ML N 11
PR S FANM AR T, FFAE i 2 B 1 s Ji A %
Yur G SRR TR RS 24 TFT16 2 e 4Nt
2% R ) 200 7 L R4 s T A S5 158 T ASC
FN%4 N 2K 1 pro-caspase-1 7F 2 il #% N 4 %6 il %
B RAE R AR A SORE R A AR B TFTL6
W MU RS R AT, P40 caspase-1, #x
ZARPE TL-1B AT IL-18 (RS 4P 3k —ad
FEXT T 0 E M DU R e N B OC
Monroe 254 UAF9E B3, TFI16 76 CD4™ T 41 ffirf
S HIV A S AR T r b 5 1, A
{if caspase-1 3K fig ¥ 4 E K 7 Y B 24 A0 43 6 o
Ansari ZEUBF5E R I8, TFI16 BETR 5040 1A% 4
SRR SEIR A, ATTIE A IF116-ASC-Caspase-
1 R ME/IMEE &Y IF =4 IL-1B, 1 H. IF116 1£
S A AZ PR HSV-1 366 PR 21 3 25 5 35020 e o
STING B4R A S IFN-B B97%4: o Jiang 25121
SR, TFI6 B LA B 2 H 5/ IMA ST
A1 IFN-B 7™ A= 19 58 R R0 Jr b 75 19 o 4,
Wang ZEPVULHL, TFI16 AYFE S FIK TFT16-B A
AT 5 AIM2 A B AR HBHTG AIM2-ASC &
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HREIERE, BREK AT dsDNA B, fii
HICHHE AIM2 JBY, TN AIM2 48P/ IMAR )
WOE RAEIMRIVE R . Bz, TFI6 54808 /MARY
KR BEYIMSE, EATAT LA BARE 8y 48
i R RE N2

3 IFI16 EW R EFHHE
1 A

IF116 /£ —Fh Z DI HERY DNA &z 4, 78
1 E B fE DNA 5 8 F1 RNA % 85 B e vh & 15 25
KHEVERT . SR, R e e Rl R
JE s Z AR LTS TFT16 4175 EP0k a8
PE LIV
3.1 IFI16 ¥} DNA fFEHIEEIER

W5 %M, TF116 J& HSV-1, EBV, K[
TR 988 #H 2 94 925 9% 5 (Kaposi’ s sarcoma-associated
herpesvirus, KSHV) 55983925 B 19 5 22 FR i 45,
FELE G R IMA L i TR O D) i
ok WA 1 8 1A 170 R A 92 i i 1) R fe 6 DR 3 T
BEL Lk 55 25 1) S i AN AL R4, X AEIIF 9 & B
IF116 7] 3 i 5 2 A% AU 55 Y& €4 i (heterochromatin
machinery, HCM)Z5 & % FR | EBV 24f#0E, IF
HESE TFI16 5 HCM R0 803 Z IR AH ELAF
H . 7 N E 4 g 7% #F (human cytomegalovirus,
HCMV) 8% 4% J5i A0 N A 5z 841 4 20 i B, TFT16
ik ] E i 5w K AR S W R T i S E
(carbohydrate-response element-binding protein,
ChREBP) H.1E T 14 4 %) B% % 12 8 1 4 (glucose
transporter 4, GLUT4) 1y #% % 30% , 18> HCMV
PRI AR ok, REUIR LA s,
T FEL 22 B AL R Bk T Mk B, $8s TH:
1= HCMV A2t vyl 2 2 W R0 S o A ) 3
H B o #3697 5 ™. Li AU Y R
IF116 (1) [a] 5 SR 2 (isoform 2 of IFI16, TFI16-
iso2) A -F S B T) . BERE W E IR A 1Y
HSV-1 FlJ& 5% 7 (vaccinia virus, VACV), Ff Hif
UE B HAT 40 i 57 A A € A 1 TFI16 S 2 A X 47t

DNA i 8 A 3 19 56 K e % v B A5 & R [H] I AE
Jil. Ghosh 2B 58 R R, TFI116 RESHESE4 R
F i M 1 (histone deacetylase 1, HDAC1)Fll
HDAC2, XI KSHV ¥tk A8 &4 bt i (latency-
associated nuclear antigen, LANA) 17 2= 2 k4L
B, MLt KSHV PR, X — %3
H R T TF116 1€ KSHV AR & 72 v 1058 HL I -
Sutter ZE4RFGE I, IF116 38 3 T-H0 B AR U A
KR 7E 2 Y (adeno-associated virus type 2, AAV2)
1 AAV2 B JR 3T 19 Spl KA M 1 s S T
PEHT, M LA — bt 37 28 3 55 119 5 =X PR il
AAV2 (555 Cigno ZUSIBFSEIER , TFI16 A
TR Y8 Bt DNA 2 354 HPV18 H
RN S ST s, DT R AR L Sk R
7% (human papillomavirus, HPV) 18 AU 7E NIKS
U20S 4 i sk L E i, #an T IFI6 25
HPV i [K 3% 3k FL & il (7 2 Wl 15t A% PR 4% . Ak,
Yang ZEMBFSEIESE, TFI16 A 38 i) 80 R i A gs
4 HBV A4y 4] 4 #1k DNA (covalently closed
circular DNA, cccDNA)H A2 IS e
il cccDNA W%, MIMBRTH HBV &S i,
$ R HOAT BEAE 4T HBV YL (10357 B4 7 #8475
Zi Bk, TFI16 VR ZPIRedii i H 175 DNA
5 7 A A 3D 1 22 1 S R v R 4BRG T 8
YERGEER 1),
3.2 IFI16 X} RNA fREHEIEIER

J4E DNA ik 5 FIl RNA 95 8 9 AS 18] 25 51 19
PRRs 7], {0 DNA JiE; Al RNA Ji 2 AL
Z [ AT RefF ey A Kim 2505 & B
IF116 7] 1 4 45 & 5 fL 15 HE %5 2 (chikungunya
virus, CHIKV)JE[K 41 RNA, DA T3 £ 15
5 5% DNA 454 55630 M0 77 =X B il o 2 2 1l A
R, $E7N TF116 T BEAE RNA Ji i e b & 4%
V8 75 /6 . Wichit ZEPUF 58 iF — A R W
CHIKV &Yt HFF1 A1 G B 40 il 5 TFI16 3%
ik BE, TFI6 MAME R IR TG T CHIKV 14k
AMEYY TN TEEDTER TFT16 S E N TR &
il o &I G0 25 BHAY JE M9 5 (Nipah virus, Niv) 5
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=1 IFN6xmEEEIER
Table 1 The regulatory role of IFI16 in viral infection

A ke

Viruses Function

PSR | AREESEVESS A I FRAR HS V-1 3 D8 20 AT R Ll Jee e 71 5 o Y -0AR 2 B WL o R e 15 53 il
Herpes simplex ~ HSV-1 %4450 5 DNA-PK JE BTG RE(5 54, T2 o K A e )i 2417

virus-1 (HSV-1)

FA-EL
i

Epstein-barr

Indiscriminately binds to and diminishes accessibility of the HSV-1 genome to suppress infection™”; initiates

innate immune signaling through liquid-liquid phase separation and suppresses viral transcription®®; IFI116 and

DNA-PK form an antiviral signaling axis that governs innate immunity to HSV-1 infection®”!

5 HCM LA - DM RIVET, DU EBV SRR IT G 1, T8 o B2 1 B IR L 0 0 P Rp 4k TR
s
Partners with core components of the HCM to silence the key EBV lytic switch protein, ensuring continued viral

virus (EBV) latency in B lymphocytes!®!

ANE4if@# 5 ChREBP HHAIEHI T I GLUT4 B SR , i/ HOMV 755 B I - R s, 8006 0 s>, 1

Human 75 B TR 4 IS 1)

cytomegalovirus Cooperates with ChREBP to downregulate GLUT4 transcriptional activation, reduces HCM V-induced transcription

(HCMV) of lipogenic enzymes, leading to diminished lipid synthesis, and curbs the formation of viral particlest™”’

FYLICPIRIMT  PAN RNA PRI NAT1048 5 IF116 mRNA , AT 55 IFT16 (9 BHPRBCRIFI S RE/IMAR LTS Y s 4055

SIS HDAC1 FIHDAC2 % Z AL KSHV ) LANA , 4 Rp # iR 1)

Kaposi’s PAN RNA assists in NAT10 recruitment to IFI16 mRNA, resulting in increased IFI16 translation efficiency and

sarcoma- inflammasome induction™; recruits HDAC1 and HDAC2 to deacetylate LANA of KSHYV, facilitating its

associated latency!*®!

herpesvirus

(KSHV)

N IFT16-iso1 fL5E- 5 4R s S il i) VACY HL5E 07, 75 T T PUF AR N B 5% 55, BT DU 25 S SOV 5 TFT16-

Vaccinia virus  iso2 A {EFE AR VACV!Y

(VACV) IF116-isol preferentially colocalizes with cytoplasm-replicating VACYV, induces the transcription of IFN-
stimulated genes, and elicits the antiviral immune response; IFI16-is02 can clear invaded VACV!'?

FRAISCH T 2 8 SEt A Spl A S R 30T 14 S B L A—Fh S G2 1 5 JE S 7 sUBR ) AAV2 # 1T

Adeno- Restricts AAV2 transduction in an immune-modulatory independent way by interfering with SP1-mediated

associated virus  transactivation of the viral promoters'*”’

type 2 (AAV2)

NFLIHATE L HPV DNA SRR QT S0 HPV 18 PRSI 3l 74, S TR A HPV A0 5 il R R ek )

Human Restricts HPV replication and gene expression by promoting the assembly of heterochromatin on HPV DNA

papillomavirus  and repressing the activities of both early and late HPV 18 promoters™®!

(HPV)

LRINFIREE GBI cccDNA Y ISRE, H £3 JE R G I 5 0Lt 4 9147 , BELIT HBV cccDNA (192!

Hepatitis B Inhibits the function of HBV cccDNA by integrating innate immune activation and epigenetic regulation by

virus (HBV) targeting the ISRE of cccDNAM!

HALE AR S CHIKV BSR4 G LIRS T I3 15 5 o DNA 25 4 s i v i Jr 2K il CHIK V 42 i

Chikungunya Restricts CHIKV replication independent of interferon-signaling or DNA-binding transcriptional activity by

virus (CHIKV)  binding to CHIKV genomes™"’

JE ARG RE TR 25 5 H 9 2R AR DNA (mitochondrial DNA, mtDNA), Ff = 2Ll i #1% STING/NF-«B {55 K& &

Nipah virus i R T, DA NV a3

(NiV) Recognizes mtDNA that leaks into the cytoplasm and primarily activates STING/NF-kB and inflammatory
cytokines response to control NiV infection®!!

(k)
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S B Titie
Viruses Function

KT ST RS L fEdE PRRSVIASAY IEN-B A7/, 5 MAVS AH T AR , 31 A MAVS 4R 19 5 2 & #441 PRRSV f1E

BN R

Porcine reproductive
and respiratory
syndrome virus
(PRRSV)
SR
Influenza A virus (IAV) SR LABR ] TAV Jije (2]

[34].

FHCAT e 40 A% P9 B H PRRSV [IUZEHE RNA , #00% caspase-1 Al TIL-1B A9 BLEA LA ] PRRSV kel
Facilitates the PRRSV-mediated induction of IFN-f, interacts with MAVS and exerts anti-PRRSV effects
in a MAVS-dependent manner*”'; senses the linear RNA of PRRSV within the nucleus, activates caspase-
1 and the maturation of IL-1p to inhibit PRRSV infection!®?!

it i HIN-A 25438045 507 RNA 18 Al 2545 JF4R 55 RNA SRS 112 RIG-UA 801, 3458 RIG-1

Binds to viral RNA via its HIN-A domain and enhances RIG-I transcription through direct binding to and

recruitment of RNA polymerase II to the RIG-I promoter to restrict IAV infection
i# i H HIN-A 5 HIN-B Z5H38 45 & ARV p17 B H RIS 61 - 11923408, i ARV & HIFe ik

BT

Avian reovirus (ARV) ARV JBY415 S 1 45 K 7223560

[22]

Binds to the amino acid of p17g; - 119 via its HIN-A and HIN-B domains, suppresses ARV replication and

promotes the expression level of inflammatory factors induced by ARV infection

LG HEE 1 VP2 AR AR DR 9 EMCV i 319 IFN-L{5 530 B, e/ MMl EMCV 150
Interacts with viral protein VP2, and inhibits EMCYV proliferation in vitro by enhancing EMCV-induced

Lo LA o 7

Encephalomycarditis

virus (EMCV) type I IFN signaling®®”!
NG PE R

1 W0

Human

immunodeficiency inhibiting the host transcription factor Sp

virus-1 (HIV-1)

[54]

2B I A T8 B Spl IR , LIRS G 28 B =X ol HIV-1 1R S S5 05K 15

Suppresses HIV-1 transcription and latency reactivation independently of immune sensing by binding and
10561

cccDNA: Covalently closed circular DNA; ChREBP: Carbohydrate-response element-binding protein; DNA-PK: DNA-dependent
protein kinase; GLUT4: Glucose transporter 4; HCM: Heterochromatin machinery; HDACI: Histone deacetylase 1; HDAC2:
Histone deacetylase 2; IFI16-isol: Isoform 1 of IFI16; IFI16-is02: Isoform 2 of IFI16; ISRE: Interferon-stimulated response
element; LANA: Latency-associated nuclear antigen; MAVS: Mitochondrial antiviral signaling protein; mtDNA: Mitochondrial
DNA; NAT10: N-acetyltransferase 10; NF-kB: Nuclear factor kappa B; PAN: Polyadenylated nuclear RNA; RIG-I: Retinoic acid-

inducible gene I; STING: Stimulator of interferon gene.

JWRIZ 9 7% (measles virus, MeV) B T 1) & AR
A5 Rk, PRk DNA iR 25
W, JEREAR N B cGAS HI TFI16 25 DNA £
sk E]; Horb IF16 2340 STING/NF-xB
FJREANAR IR TR0, AT NIV Fl MeV Jgéije
% PR B 7E FBPY. Chang ZB4HF 58 % BE,
IF116 7] LL{i¢ #F PRRSV i 3 () IFN-B 77 4=,
5 MAVS TE4MI N BT AR, FFLA MAVS 4K
17 X EHEDT PRRSV MIPER . b4k, TF116 i
A LUTE 0 B AZ N R0 PRRSV R ME RNA,
i caspase-1 F1 IL-1B A% B 24 L)L 11 ] PRRSV &%
Yl Jiang ZEPIF ST R B, TAV JERYEAE RSN

T DL 3595 S: TF116 2R (70 40 A% 5 41
Fir eIk I IFT16 ANMUAE LS A 1AV 3L
21 RNA, A 0]3 8 1E 7] % RIG-1 R 055
T PO HE 5 TFN- 7 A2 K b 88 e I
I, DETANH IAV (Ao E . Mishra 5314
St~ , TFI16 ib il i 45 4 TAV LR 41 RNA
7 2 i STING-TBK1 J pro-caspase-1 15 5 i
755 IFN-1, IFN-IIL A2 2 40 i K- 7= A, A
e A & A T ST, RUKEN
FE TAV JEYS A1 i o6 7 1 58 T3 % 1 0 &
KHEHE . IFI16 78 & ' 7 I £ (avian reovirus,
ARV S I A S e i s A vt A 45 A
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H, ‘Bl H HIN-A 5 HIN-B £5#)545 4 ARV
pl7 FEHME 61 - 119 M ZFERRINE ARV F{ASN
IR, ke, ARE4IRTITGE A, TF116
e 0% 5 10 0> JIL %€ 93 7 (encephalomycarditis virus,
EMCV){IAR TSR 1 VP2 MHEAEH, a3 5%
EMCV i S IFN-1 {5 538 B AE RSN §i] EMCV
(5% kA, Hotter Z5OWF58A %30, 1F116
A DL I 25 A 5 T Uk shok dE L A Y s =
FESEIRF Spl BUFRIR, ISR G B8 B A B
AAHNH HIV-1 B3 A RmEE G b, sk 1
fii7n, 45 3 DNA 114 IF116 AN AE DNA 3%
BT RO MR, T ELXY 2R RNA
B il B SRR A
3.3 JHEXT IFI16 ByfEHTHlLE

TR R R, FE2MECHEAN S A
MRS EPURTER T IF16 BYSRNE, fFilan
W E S HE AR . T afes . 17
FEULA AL AE M ol BHL W7 5 Ho A A 3 T 19 45 5 4
ML, DA bk T 2 e e R &, (e ik [ &
SR AL RS . N, HSV-1 4 Bl Z) B & G
ICPO LA I g (A AK A5 1 75 20375 5 TF116 it
A F T HSV-1 & #1°%, HCMV 1Y% % & [
UL97 1 pULS3 AJfdi TFT16 M\ 20 il A% 515 72 {37 5]
ALY T HCMV Fi HSV-1 YA BES S
IF116 155 90 {3 i 2 R & Ak FLER fe &, 4100 il
HUG B 40 B8 B F (40 IEN-B. CXCLI10) ) ik,
HE T AR E 9 T kIR A T B AR ARG W I,
HPV E7 & FH il ¥ 5% B3 12 & % #: i TRIM21
iz ZALTF RS TF116 e bE/MA, DT il 41 At
T, HhBEUE R AIREIPY; HIV-1 C WAL
KA v 5 2 )7 5 A 8 1 P AEAE— B SN P NF-
«B 25 G000, M AENS kR AZ PYHIN 2 (A 1Y
BRAIVE O, 1Ak, AR 5T % B EMCV
) VP2 il o H N s g M8 IF16 454,
FAE B C SmZh M ei8E caspase-3 M I T-1&
&, W IF16 M FREAR; [FIET, VP2 & A4
IF116 BH# TA4RMAZ N, W59 HA R 404, AGE
4] IF116-STING 4~ 5/ IFN-B 161k, 955
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IF116 /R PUmaE R A, MM E B 7 H B
BB, X — R IR T EMCV ki 1s e K
RER—FET AL, AR VP2-IFT16 BAERITIT
REE AR AL T B S KPR o Prelli Bozzo
AN B CRISPR/Cas9 i Y& £ A 4K ¢ HIV-1
I PTIR BE S8 R F, & B IFT16 J& HIV-1 4 B
T M Nef fUHE 5, TFI16 B0 2 78 JH RE 98 9t
Nef $KiH o X LSRG PREL T 58 x) IF116 TRk
(RORE WERE IR, A 75 1) JER 4 AL 4% A s T8 A

s
4 RELH5REZ

IF116 1E b —Fp o AL ey, RSy
M EsE . ik wEEZMAMIERSN, B
fE 1% 1% 5% cGAS-STING. RIG-I-MAVS, TLR4
G IR IR AR 5 0 B D BOE , TR M
INRFITE I, AR pS3 A ) 41 3 T A i
R iR NS N e A s s L Y
Yo EH . TFI6 & 3EAE R HA 40 e i 2=
S, EXTEWEAIHI7E DNA BT 094 R0 A
Ho R OCESE, A A S 3T
R APUREE RPN, BRILZ A8, TF116 AN[H
(149 SV 248 JHe 5 A3 0 PT B X)L R #E A P A — e i
M), Es BRI YL B DNA B YL i) ] {5 IF116 78
20 B A AR R 37, R TN A9 A B4
AN, Huérfano Z5EOBF 5T R0, AN AL PR |-
KRS . TF116 M40 A% B 8 2 o7 22 4 MU o,
XA RE S FLIRE | S AL A2 5 DNA [ 5
BREA K. TFI16 & H I M5 AT
Aok, SR, HES TR IF116 & H 7R %
TRV Y 5[] P-4 B AR o3 T HIL R v AT A, Al R
% IF116 J& N 2 A0 . 8 (-8 FAH B/ A B
PRIG B MAE Z R R

IFI16 J&—FP i Re () 4 p A Sk 8%, AU REIR
A4 FhIE R DNA, U1 dsDNA . ssDNA, HIV
W SRR R A . AR IE RN 5 DNA 4, b
fE 5 RIG-I. siRNA & &% . IF116 X F
DNA . RNA [PJRHIFNIE PR 21 P45 2 [] W A7 B
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WZWR AL, XL S A f it — 2 T
DL B . 45T IFII6 e R RN T2 5
DNA AR R E A iz —, HalfER
Z P DNA J5 % A1 RNA Ji 8 0 BRI K7, Ik
EREEY W RI= b ke LY s e S B U ]
IFI16 MR IR A FE 7 Sise, wl
$t i BILAAR A S 7 255 16 T RIS B I L0 TR AR Y
RE 1, HEMSEELPUN I B AR . SR,
IF116 1 58 3215 5 2 Fh 4252 A0 SC B0 % U1 A
K, HEmRERES A SR ERN . RAEH
KT ) K R JRATAE— A e . B, IR
AS#EMT TF116 (45 H 5 D RERE 2 A BT 8 B foe
FHOCEIG I A A ML, I A DB IR T 2
P RS AR Tk

& Sk PR

R SCHIGER . BT BT oIk
R, BEW; EVE . BOoNERET KA
Fo; BEREF. BIRSH . SUBE ATHE; A K
XESCAARRTENE | 224 E S g Y o 1) 518
ANyl

{E& P 5N FF AR
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