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WME: THREATETROXKRRRZ - X EZWHEFIET, ENKSARELRF
BMRERAETHRELE UFN) k. IRFEEEAEHEFHRT. E ¥ N3 DBD
MM T TIRFEALESGIFNE THWE, MCwmIADERZNFEAEE, BWF
[l IRF ik 7 7] #E B B0 5 5@ 8 7 K AE b k. "HAL20 4 IRF ZRA 9 MR R, IRFI~9,
B R IRF ZRA 1A KR, BT IRFIS 4N, B EFFE & X5 AW IRFIL, URESY
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IFN 2 W ik, T IRF2 0 645 IFN By & ik i+ £ F R, & K IRF ZR i oh i o %
BRARTEZH#E, HAAXEREARE THRAGZRHHE. AXERT &£ IRF XK
BR Oy gk T AL D RCT 45 TFN 30 3 % % RO o 2 F AL o
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FESES: S942 XaktrERE: A
1 515 UG Z A 1% DNA B2 4K, A cGAS(cyclic
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41) M1 IF116 (IFN-g-inducible protein 16) 55 , 1 {1
5 RNA 55244, U1TLR3/7/8/9 (toll-like receptor
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Fig.1 Regulation of IRF family members on IFN response mediated by different signaling pathways

In mammals, cytoslic pattern recognition receptors (PRRs), RLR and cGAS, and endosome membrane-expressed TLR3/7/9, recognize viral-derived nuc-

leic acids, trigger downstream signaling cascade reaction, and finally activate the related members of IRF family (IRF1/3/5/7/), which could further

induce the expression of type I IFN and downstream ISG genes
P M A
2 IRF Kk Ta]J]

IRF 75 24 8 F %5 78 9 55 — > 05 A
(Homo sapiens) IRF1 B4 )3 8 IFN R [H R 15 ) Th

AE". BSOS R BT 8 5 IRF1 R IR AYHEA,
RUTENTHRE IR T — LR R, 4 T

— AR HIBLHI AL B 5% S 7 K05 . BRIk, T
FZEIRF FJ5A 9 Ahi: IRF1, IRF2, IRF3, IRF4
(FR A PIP . LSIRF B{ICSAT). IRF5, IRF6, IRF7,
IRF8 (L% A ICSBP) il IRF9 (155 A ISGE3y)!'" ',
FEAIEN A, BR T4 IRF1~9 B E W [ JE (ort-
hologous) KM%, 4 IRF10 F1IRF11, HAIRF11
S R AR, T IRF10 Fe o S 2R p 25
Ja ok Kk BANAEAE Tt e g 2o
IRF K IG5 H 2 U RESS M A i N ¥

) DNA 25 45 4% #4385, (DNA-binding domain, DBD)
F C ¥ ) IRF AH 5 25 #4 38, (IRF-associated domain,
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IAD), DBD 5 fg3dE & /57, 298 115 > %
MR ZH I, B IR e -5% 1 MR € (helix-turn-helix) fY

ik, XFh SRR ST R T T IRF &R
H DBD 5415 “GAAA” ) DNA J¥51 & 4= 4545 (1)
Yk, ZF I8 FR N IRF 45 & o (IRF-binding
IRF-E) 5 IFN #ill 3% S 1 76 /4 (IFN-stimu-
ISRE), eSS HEAE IFN K
H1 TFN 4] 3% F& [Fl (IFN-stimulated gene, ISG) [
Ja s O C g ) TAD 25 R AR ST A 2
R IRF R T2 M ige 2 MM, T IRF
RN DA TE AN [R) 2 AU 40 i b L SO TR 9
B 5T L XEANTE IFN JE P B 1SG 3 2%
B SEYERBE U, IAD AN S 5 A E . B5H
il IRF KGR0 . 805 HA R SR F R 5 2
F] 0 B A, A B PR R slOME B T, AR
0 200 i 26 8 v 3R Y IR R DR OO L Ol R
RS2

element,

lated response element,
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3 A5 IRF B% o1 4% IFN e B I e
3.1 IRF1/IRF11

IRF1 7F % 08 Z W) A 2 e 4% IFN Rk 1
R SR 1 (RS Y 3 DR R BRI AT R B
IRF1 5 /N B (Mus musculus) I 5 A8 W0 T35
FEXT Z2 B0 35 SO PE 3G 9, i B B A RN ER
FHLG, R IFN RiB L2 2052 m 2 b
IRF3/7 e 57k 2 K 2 54 B DS R v il 4 IFN 3%
N EEH SN TG, IRF17E IFN HUiK 35
BN H Y S — B A2 B MR RE L {H S SR BFSRY R
B, BESLR IR AN, AnHE R SR A0 (myel-
oid dendritic cells, mDC) 1 E W 40 il (macroph-
ages) TEBYLVRREREERT, REfil & 415 TLR9-MyD88
(myeloid differentiation factor 88) i i, 1% i# 75
SOHOE IRF1 5 IFNB 138, B3 3E i i %t
KRS ISG 3o 1 R IR AT PR BEBE ST 19 FL 53 A
BB, A 64 ISG X it A it 7 HB 2 A 4 4
fEHT, IRF1 BpH i z —B4, DL F 5 5 3R ]
T IRF1 £ IFN HU9s B S0 A il AR 2
TE 2 IRF ZFE, IRF1 ¢ 538 i 6] U6 78 s ok
LI Y% 5E . IRF1L1E 2007 4F 42 JE (A 21 fig A 10 2
IRF R A8 & 8, BT IRF11 5 IRF1 J¥ 5
HAmERESE, EM7EmS L —-ERs TR
[ R

IRF1/IRF11 #4943k 42X IRF1 fIIRF11 4
AR IR A Z R R A, REWOWEE . poly
(I : C) FIEE4 IFN S5 SR B S (Dan-
io rerio) ', IRF1 I IRF11 45 HH bl A 20 21 32 3k 6
o A&, IRF1 B4R 23k K- L IRF11 /& 5
T #1595 57 Il AE J% 7% (spring viremia of carp virus,
SVCV) JE&YL 5 poly(I : C) AbH 40, IRF1 Ay
FIR A G KO & 20, L2 IRFL %
28 IFNy 5 K35, i T 505 40 g J2 70 W TFNy 1Y
TR, KL IRFI 3 B 7R G 40 i b &
FEDIRED 0, M M Fl IFNy, #BHE1S S IRF1
R HFEMESAMHT, 5% IRF11 RIE6E
RE, FWIM2E IRFL A IRF11 1 235 I8 #5161
FEAE S 25 25 S

IRFI/IRF11 &4 & 2 el 5% A sk ¥ k&
FEIRERY ) Fir fE 40 I 4% . N IRF1 20 B8 5 A 7
AR, EE R AR E NS S (bipar-
tite nuclear localization signal, NLS) 3K zh™!, 413
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IRF1 FTIRF11 B4 BB {7 FE A A rp 7232 e
RMGEABIFE AR, KB IRF1 € 7 1) NLS
%48 DBD Z5#h3k C i) —Be¥ 5], RKERKSKn’
KSKTKRK™, {H2, # (Carassius auratus) FIHEL
ffi IRF1 A NLS. DL M BF 5 £ IRF11 9 NLS, BR
TAFESN T IRFL # NLS 3155, if614E DBD
SERI Y aa 73~115 X BRHY 2 BEE SR (K).
K& R) B FH) (E ). UL 3BFH M
B =R NLS, P3[R 9845 /625 IRF1 A1 IRF11
FE e B E N AR AR T, RR b —
Beal— > E B A K B R #2805l e
M T e U RS, AE IRF1L B i h
K ¥ T EAE M & L R K78 F1 R82 HE #4157,
ETE T A B HESI Y B9 IRF Z R, T
XA R KR LU E IRF11 5 IFN 3 3 T DNA
&4, Pk, IRF1 B =BR NLS HA e
MG Ja sh TR E D) aE,

IRF1/IRF11 4 3 #¢ Ab g RN, fi
2% IRF1 M IRF11 1E 98 #1625 19 IFN H0 9% 25 e 28
RN . MLEEMFREER BT, B 5 £ IRF1 Al IRF11 %
PSS &7 IFNJR 3 F I ISRE 7 b, 24
IFN JE [H g %% 507291 IRF1 1 IRF11 %A [A] Y
ISRE 37 B A 455 nlfte, H =B A& NLS iy
PRSP LR R82 X4 A BB, (RIFLE
R, B 5 fa IRF3 Fl IRF7 7] LL {2 i IRF1 5
IFNg1 F IFNg3 J&i sh T 145 &, (B R R
PR SRS IFN B B 55 5% 235, 5 IRF BAN A
44 DL S IRF (1 3R 35 & LB AH O™, R VY ¥ i
(Salmo salar) IRF1 F1 IRF3 W & BLA Pp ]38 1% IFN
JA B F I TIRERY, &4k ok WL IRF11 5 FHoAth IRF
B 53 BAR B S 4

URAHMRH B SC 30 2 B, BE L fA IRF1 A 3005 AT
fig 5 RLR filt & 19155 @ B o X, BRI A f
25 IRF1 T IRF11 78 45 52 40 i 25 B0 v 2% 354 A Y
WEPE, HJEBE D £ IRF1 GE5 MyD88 H./E . P
PG IFNg3 JA 31, IR 125 IRF1 A BE7E TLR
5 0 T P R T RE™ . 72/ B mDC 4
Mo, TFNy 35519 IRF1 78 TLRO A 5 1915 5 i
% v g MyD88 1 55 L ¥ IFNB 1y 323854, 78
TLR7 F TLR2 4 5 (915 53 # f, MyD88 3.3
I LT IRFL A IRF7, 4390 S T A A0 11 Ay
IFN B R IRP200 0 Wi 2L 280 DL 1A G 92 o
— Ay 4026 IRF1 A IRF11 B97EAK (in vivo) Az B
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Fz1 I LEFME L IRF RiEH R NLS £ 5

Tab.1 NLS motifs in IRF members from mammals and fish

IRFs NLS&E R 751 #iE
NLS amino acids sequence notes
THFLRIRFA R  mammalian IRF family
members
IRFIWZ )% IRF1 subfamily IRF1 "RKERKSK n5 KSKTKRK"* [44]
IRF2 YKKGKKPK n5 KVKnnKQ'"* [44]
IRF3 5%  IRF3 subfamily IRF3 KR™, *RKY [45]
IRF7 aa (1~246) [46]
IRFAW 5% IRF4 subfamily IRF4 “KGKFR n10 KTRLR® [44]
IRF8 “KGKFK n10 KTRLR* [44]
IRF9 “KGKYK n10 KTRLR® [44]
IRFSW. A% IRFS subfamily IRF5 “PRRVRLK®™. **PREKKLI** [44]
IRF6 *
fRIRFARIR fish IRF family members
IRFIWZ )% IRF1 subfamily IRF1 PKTWKANFR®, “KDKSINK'"', ""KKIKRSKSRDSRRRMK'"® LT f[25]
fifl[32]
IRF2 *
IRF11 PKTWKANFR®, “RSIKKGH'*. L, [17]
""RRRKAALRYSDTDSKEA'*
IRF3W.Z % IRF3 subfamily IRF3/IRF7 *
IRF4 *
IRF4TEZK % IRF4 subfamily IRF8 *
IRF9 KIKKENGQKAVRSSRRRCS', “KGKLL n10 KTRLR* fili[47]
IRF1I0 “"WAVYKGKYREGRDKADPTMWKTRLRCALNK® R A B f1[48]

IRFST.Z % IRFS subfamily IRF5/IRF6  *

e nEIEREGE: aa TR, <R IWAHOGHRAE: FAMImE T R A E
Notes: n. number of amino acids; aa. amino acids; *. no related reports; numbers at both ends of a sequence. starting and terminating positions of amino

acid

Drme et 7 5T il .

ULk, 4125 IRF1 T IRF1T 41 50 5 7 78 40
Mok iy R e LA TR R AR . iE
IR, 76 40 M 5 b 41 8 % 35 1Y IRF,
YRS ISG JEN (W RARRES3 . Mx1, ERAP2
&) RN R IL, R Z R EURE 7 RNA G RE, W0
FHAYRT R 5B (hepatitis A viruses, HAV)., THAIATF
R W 7 (hepatitis C viruses, HCV). & # #5 5
(dengue virus) 55 AL A gL Al ZH BN R IA )
IRF1 38 ¥ 04S2. BST2 Fil RNASEL %5 1SG ) 41
R ZR R, H I K R P T 98 9% B (vesicular sto-
matitis virus, VSV) 75 FPI - K2 20 g v i 52
DR OC eI, AE4e o BRI 41 i b, IRFL 38 2o 4

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

R — R 1Y . B RIHIAR R0 7 2 (A A 48
R SN & (N B S e U ()

3.2 IRF3/IRF7

IRF3 Fil/a¥ IRF7 &£ 7F TLR/RLR/cGAS %5/ 5
MG Sl P . BRI . AR IFN
R ZRIA ) T2 s A1 (18] 1), Rk, IRF3 1 IRF7
SR ST B BB I Y IRF 5% A8 515

IRF3/IRF7 ) & ik I F, 25 IRF3 78 4%
HA R ZRKIK, HRBKVPRE, AR
JE YL T IFN b A 52 00 . IRF7 32 %2 7 4 5 40 il
2R R, 5ELE IRF3 AR, f
2% IRF3 J& — N S (1 ISG,  [A] Shy £11 23S 7 A 2%
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IRF3 W3 87 HA ISRE 3£ )%, N ISG N
B F SRV AE S, F5C b, 828 IRF3/7 fek
WidE . poly(I: C). NEZHMH (LPS) 25 IFN Hil 0575
S B ERET,

IRF3/IRF7 ¢y L tmfie & 4s  FEIEH 40,
625 IRF3 Ml IRF7 3% 3K & 7 75 4 il o v o 7E 9%
FEERYLI), IRF3 M1 IRF7 # Witk . — %1k, &K
J& M B R HE A A0 M A% . R IFN 3R R
RSSO N IRF3 28905 B W0 J5 e 75 2 200
it 2, Z2— A~ T DBD A [ XUBE /& NLS %
JF (K77/R78 il R86/K87) H ¥# #41>7%, Th RE W 5T
W], 1% NLS [A]iF B A e IRF3 1Y DNA 454 &
W v U DY RS, Y N IRFT 529 8 3T
(7 3 4 i 4% T 59 NLS £ T aa 1~246 X 45 49,
H R B 025 IRF3 FIRF7 3514 NLS HIRF5THaE
# 1e

IRF3/IRF7 ¢ %) & 6125 IRF3 /5§ IRF7
JETE cGAS. RLR. TLR @ /S IFN #3510
T R F PR ) F A8 IRF3 & — A
LAY ISG, FrLfaZ B — N E A AL
FERY . OIRF3 A5 090K IFN B9 75 f0 058 1
() 1F R I B, AR FL2E T, AR R A Y
IRF3 7695 8 YL B o B B2 0800% , AR5 3% )a 9l
R TP 3 N IFNBI R 1K 5 IFNB B )5 #1755 5
£ 55 IRF7 76 N 1) I1SG 3 F & 6 (K 1), B,
IRF7 3 258 45 e 0] 48 2 5 X IFNa 19 3 3857,

JUE 0.2 TFN 5 I 712 IFNo/B AN FEAE“——Xf

A [ JROC &, HAEBE St IRF3 3229
% IFNpl W55 5%, IRF7 T B84 IFNg3 1Y%k,
< WY #0285 R0 0ty 7L 288 3 5 (W) AR AR LR, G ol v
AIE R T —FPAH R R4 IFN 6B 5953 FHLHIE

TEMFFLIE P, 5 L BT 1 IRF3 18 AJ L)
BRI ISG RN R IA . WHHCV, AE
40 il % 7% (human cytomegalovirus, HCMV) & il
1T EL PR R AL S IRF3, 435§ CXCL10 453
R RaE; M B, 4 A7 2277 4 TFN,
WARTEEL IFN /319 JAK-STAT {55 %", B
BRI A EAE IR R W], M2 IRF3/7 iE H#217
FISG WKL, MAL, TEMFRPIE LI T —5%
2 RIG-1 i 7230 IRF3 . fEEAfLJ4 T~ (RLR-indu-
ced IRF3-mediated pathway of apoptosis, RIPA) ¥
PR RS, S AT REA DGR, H AL
fifi (Lateolabrax japonicus) IRF3 £ i 5 IFN Fl 1SG

https://www.china-fishery.cn

PRIk R BF, A& B0 PR 28 K BE R B (red-spotted
grouper nervous necrosis virus, RGNNV) A9 Ji& 4L fig
1755 Caspase 3/9 £ [ il 1) 3 T A1 1 32 410 A 19 9
T2,

3.3 IRF9

JRRE AT A IFN 2558 1 JAK-STAT {5553
T T UE ISG AP, FEdbad b, STATI.
STAT2 il IRF9 JE il — %% 5% [ + 5 &5 ¥ ISGF3
(interferon-stimulated gene factor 3, ISGF3); ISGF3
AN Rk A AN, 4548 ISG RN B3 T i
ISRE J&J3 11 3 3l 1SG %% 5% (] 1),

IRF9 & & A .25 IRF9 A Z F IFN
B S F K RT-PCR Fll Western blot 43 #7
FW, 518 IFN M, 28 IFNy 5 5 IRF9 %
IKHYBE ST TSR BE {0 IRFO KL K Y 5 - 3L i 45
P2 3 R B SR A5 G675 ISRE,
GAS (IFN gamma activation sequence) fll GATE
(IFNy-activated transcriptional element, GATE1/2/3,
HAH IS, BT R, VLE3 AR
K T4 G LS AFAE T B HESI W) T A IRF9 KA
HR s, R IRFO () S 2R HUHHE # %
5Py BRRRASHESE A B, GAS il GATE3(& %% 5%
IR BT B9 GATE) 7F IFNy i 5 5 & 4. IRF9
FIRWJu A HE S,

IRF9 ¢y . fmfie &4z A IRF9 41l E ff
TEA A T, 3R Bl A% E AL B AR NLS J3 51
“KGKYKn"KTRLR, 13T N % DBD H1™, 455
RS R ], B IRFO HR 1 A 21 B 8 3R 3K 7 40
W, R SRR ST, P IRFO [ NLS H P38 43
M — 5 5 R “KIKKENGQKAVRSSRRR
CS'"™, MR FAEN IRF1 185 (19 NLS™ - DL & fill)
FIBE S ff IRF1 A IRF11 (%) NLS3 [X &[>3 {H
T AN I ARRIRSE s 5 — P SUAH B T A
IRF9 —HAAK NLS 195 1 #84) (aa 80~85)(% 1), JIF
LI, 5 A IRF9 fii T aa 66~70 Fil aa 80~85 A[A],
IRF9 ) NLS 1v F aa 81~123 X4,

IRF9 #) %) % FE 55 57 240 M v ik i 2R A
IRF9 RE H 4% ¥ 76 ISRE Ji sh T B9GPk, g LA
MM N IR AY Mx1. viperin, ISG56, PKR. IRF3/7
S5 ISG W RiE . [l i 5 3 35 IRFO F1 STAT2 fE
PR ISRE & 1 19 M, DinedE FH I IRF9
D) ™= 5 e TIENOXE T O 28 R s 3, R B IRF9
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F1 STAT2 7€ IFN 33 (14915 53 6 rp & #5725 DLl
FLERIERF TR, A REMRE, fAJEIFN fE
WisS A GRE, HNIFNERNE ST EBE
ISRE 3 Jjp 237 %841 A5 i 2 IFN i 5 B S 10 5%
e, IRF9 454 % IFN )5 3 F %) ISRE %7 L3
Bl IFN B i 5% 5% o PN # IFN JE 3) 1 19 ISRE
FEFFSE G, IRF9 X IFN 3 37 B9t iy o< 7,
L, 028 IFN i % A B 1Y 5% s 3Rk 5 8% 1SG
By Feik—rE, Wil JAK-STAT {5 53 % . i%0F
FEIRI R, S L2 18 IFN R, 28 TFN
Al 3d 5 JAK-STAT i P& 4% 1 B Kk | IR Bt
TR ARSI 25 S 3 H R 754,

3.4 £ IRF2/4/5/6/8/10

B HES W IRF G570 4 WK% . IRF1
WA (IRF1, IRF2, IRF11), IRF3 % (IRF3.,
IRF7). IRF4 W% (IRF4, IRF8, IRF9. IRF10),
F1IRF5 WA % (IRF5., IRF6)! 7 [a] V. 5 % i,
A P A R, A B IRFL
W M HY IRF1, IRF2 FI IRF11 4B % A7 76 40 i #%
1, A IRF2 ) NLS(""KKGKKPKn’KVKnnKQ) 5
A IRF1 #Y NLS FE# AHRI™, T IRF4 K% 4 4
A BB IRF10 LLAL, % 2 B340 20 i 280 5 A A8 41 g
K A % A 25 TRF2/4/5/6/8/10 25 1, B3 (1) 4H 5¢ 2h
REFIEANZ, DL UM B AU .

IRF2  7eMfFL2s, IRF2 il Nidid 5 IRF1
eG4 A IFN JA 8 T 1 A ] ISRE 3 7 & £ £ 1
B IFN SRR AR, RE AR IR EER S
ISRE L7454, [HIEX IRF2 I IhBERFFE H Bl T
FIEEER . GuFE" Ny, FAh (Crenopharyngodon
idella) IRF1 FEPL AL 7 IR EE (grass carp reovirus,
GCRV) J& Y i & #E S R D g, {H & Zhu 50V
TE 293T 2 ffd rh i 5 3k B B8 65 (Trachinotus ova-
fus) B IRF2 i, % 30 IRF2 A% IFNa3 J5 3l
FIEME, W EHES NIEYE Mxl | Viperin®s 5: K )
SRR

IRF5 T FL2E IRFS B A A 7EFE B Y
D SRR 5 R IFN B Rk
[R] A 2 V5 JE & i B (west Nile virus, WNV) JE& %L,
FE 2T 2 40 i FD i 22 G b, IRF3/7 17 57 4%
IFN [ 33k, Mi7E DC Z0ffd, IRFS W] & 4% AH I
DIRe™, 2% IRFS 76 1 GCRV ., ik & 2% i 355 7
(lymphocystis disease virus, LCDV). KZZ#F (Sco-
phthalmus maximus) W1 % ¥ ¥ (turbot reddish body

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

iridovirus, TRBIV) %% 75 i 55 ISG % ik B 7] fiE
FRAEVEC™, {BJE, IRF5 JEIN 12 AR TEAR
AP HIE T P IE a5 8, MRS H
VSR FHE ELIEA DG, Hean, [RIBER poly( : C)
HES AR, IRFS 128 (Cyprinus carpio) 1 7 >
REAHOCH L O E . e, k'S . willa. E.
B R R ) b R A I B Gk R, AR R 2R A
W, A &P IRFS e . S5 E R LA S5
AR IR LIECS, I FL2S IRFS 41 0% R % 7
FEANML T . AR EEER YL, IRFS 48 N i Al C i
) 2 A~ NLS 45 3k A 4 e ™, fEfa s, U
H)—TAH DA GE IR, DRJEBRESIRFS 7E poly(I : C)
FEAE R R A R ) R o & AERY, X5 SR
KT DR e T A & A & o

IRF6 HHi, IRF6 & &7 (Siniperca
chuatsi). KVGHNE (Gadus morhua). K (Lar-
imichthys crocea) %5 S LI 48 2 240 HE
IHFL2EH, IRF6 545 45 4 4y TE g ™, %
A RIS IFN W HGE . (HAEMAEh A R,
1A Hh 3o 52 35 B BE D 40 IRF6 25 30 1028 IFN
Jas TG, A ISG15 45 1SG 3%
ik, HANE SVCV 740 i it 42 iU

IRF4/8 I 7L 2% IRF4 F1 IRFS 75 bk B 40 ity
MR IA R R, R R s M A
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IRF-mediated regulation of IFN antiviral response in fish
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Abstract: Members of the interferon regulatory factor (IRF) family are essential transcription factors that regulate
the expression of /FN genes individually and collectively in viral-infected cells. IRF family proteins are structur-
ally conserved. The N-terminal DBD domain endows IRF proteins with the binding affinity to /FN gene promoter
DNAs, while the C-terminal IAD domains mediate protein-protein interaction, e. g. interaction with other IRFs or
transcription factors from other families, leading to functional specificity and diversity of IRF proteins. That is,
when a given cell type is infected with a given type of virus, different signaling pathways will be triggered, where
different IRF members are activated to turn on the transcription of different /FN genes. Mammalian IRF family
includes 9 members, IRF1-9, and a total of 11 members are identified in fish IRF family. In addition to IRF1~9,
fish genomes possess teleost-specific IRF11, and IRF10, which also exists in bird genomes. As a transcription
factor, IRF proteins have to enter cellular nucleus first, followed by initiation of /F'N gene transcription. In mam-
mals, accumulated evidence has shown that IRF1/3/5/7/9, although localized to cytoplasm or nucleus in resting
cells, positively regulate the transcription of /F'N genes upon virus infection, but IRF2 exerts a negative role. In the
past two decades, significant progresses have been made on molecular cloning, expression characterization and
function analyses of fish IRF family genes, although these conclusions are often drawn from different fish species
or different experiment systems. It is noted that only in vitro data have been acquired, and future work needs to
focus on in vivo studies regarding the physiological function of fish IRF members. This review summarizes the
recent mechanism research progresses on expression characterization, subcellular localization and molecular regu-
lation of fish IRF family genes during IFN antiviral immune response.

Key words: interferon regulatory factor (IRF); expression characterization; subcellular localization; transcrip-
tional regulation; IFN antiviral response
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