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={E{RH 8 2 S IFNa3 EE /Y = bE R INEEF IR

*x B, GMNF, #Ez4, B

CHIFEIYE R, ALK R R B A E X E LR =, WK K 410081)

WE: —RERHW258FTH. Ak AR RRERRER. I REELTRE
A FHIE, LT TEREETT Z KM= 25 T4 % a3(3nlFNa3). 3nlFNa3
CDS i 552 N H B4 K, 475 184 NEA LB . 2 M, 3nlFNa3 N 35 23 L & A & 7
S MK; 3nlFNa3 A RF FE2 MM EARKEN S ER K e, KAHAFET IR
—ATHhEF. LHKLEEPCR(PCR)ERE R, BEHMZ polyl : CHl#j5 8h, #
& "¢ 7 I % (GCRV) = 8 & % M1 JE 5 & (SVCV) K % 5 48 h, 3nlFNa3 # 4% F A F ik
BlmEm. REWAMERKNCERE T, 3nlFNa3 h 4B & A, 2T EH K 21.8ku,
HEWRWMEELATARAY. #—FHARKIN, £ £ 48 F it %% 3nlFNa3 = 4
3nlFNa3 oy F F A EB T E T AR T EFFTARISGHEEXFT A TR EZFRS. P,
3nSTAT1 } 3nVIPERIN 724 3nlFNa3 # & # 2 W & 5 2h 8 F A F K 5| & &, 3nPKR
MAEAhKRAKFRE. WA, FERENERERZELFE LKLY, EPCHARA
3nlFNa3 #i% & 2 it 5% 3 3nlFNa3 j5, H 41 GCRV 1 SVCV th gt L FHiE. HR KW,
3nlFNa3 4 W ity W E F, EEEHRERAKARERN ¥ LEE .

KA =Rz #25; TATHEKAN-1); #455FFMIERF (SVCV); EarERHk
i # (GCRV); KA %%

HE5HES:Q786;,S917.4 XakFRER: A

I #IF 4 (type 1 interferon, IFN-1)JE—
FKEABUHRTE . DA B BB 8 55 2 fig ) 40 i
P00, eI PR b8 4 FH T 6 97 T g R o Jak
Yo, THFLEIY) IFN- 1 Z5 L 4% IFNa., IFNB.
IFNe, IFNk, IFNo. IFNS. IFNtfl IFNC, Hth
IFNa Fil IFNB fA7E T 48 K Z 8L sh b,
IFNe. IFNk fil IFNo {UAF7E T H A g5
YLy, MUK R P2 4 TFNa F1 IENB, IFNo/p 7]
1755 040 A 30 2 3 R A (interferon stimulated
genes, ISGs) Y33k DT il 55 75 19 &2 il . IFNB
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JU-F- 76 Jir A 45 JR% 05 2 1 48 B rh 88 ) DL 3R 3k
1M IFNa AN 35 F e 2B f 40 i b, a4 s 42
241 (antigen-presenting cells, APC)*”,
EFLsh s, IFN- T 853 JAK-STAT(E 5
R S B A R A B A M, RIS
FHISG =4, BE, TFN-1 5 IFNARI1/2 4547
T3 IFNAR 7E 40 1 — R 1k, 4oad 8 A %
R I (janus kinase/JAK) 5 ik 18 i 9 16 1ii
IFNAR1/2 /3 %] 55 STAT1 HI STAT2 454, JAK %
JGE BTG AL STAT1/2; %L 5 1 STAT1. STAT2
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B S, 5 IRF9 45 G 8 T 3R J0 A A 1A
F 3 (interferon-stimulated gene factor 3/ISGF3) & &
s W5, ISGF3 515 Z4 A% 1SG Hk
J& 3 F 8 #% 1% 31 (IFN-specific response element
/ISRE) 454, JE 3R [A ISG %5 5™, 1SG 1 %k
mNE, FEEREEE/ B (Mus muscutus) 2596 &% B
ISGI5, MX1. PKRZ% 1SG HAHMEMEM, K
7] ISG it i A [F] i AL il A & 4% 4 28 A1 s
JAK-STAT {553 B 75 i 2 AR <P iy, dnok
V¥ (Salmo salar) TYK2:d 3¢ 3k BB H A # 2
b, T B0 My SRR KTV B AT G G
STAT2a/b 5 STATL. IRF9 454 ¥ i ISGF3 & &
Yt 35 M (Mylopharyngodon piceus) 1SG Ul MX1
1 Verperin FA B 5 i 0 8 D et 7E K04
¥ e, TFNal /] DL ] &E £ B 3 (Salmonid
alphavirus 3/SAV3) i & 1 & #l , IFNal Hl#/5 TO
YN MX. ISGIS. VIPERIN. PKR % 1SG )3k
FRFRT D S 5

AR, MR TIMRW RGBT T —
SEVERE, AATX TR 2K L IRER T i
B WM . — 4 2800 W B A £ 4> TIFN- |
¥ U1, Nt (Ctenopharyngodon idella) "' {775 4
Ml IFN- T DA, T 7R R PG P e v & B 22 0K 11 A
IFN-1 £, X S8 IFN- T 2807 XA 2, —
2 AR 4R T 0 R AR S 5 R R 0 2 b
RAREERAE, Al L IFN-T 738226 18
[ 0 FE (FF Cysl-Cys3Hisd) fn 1 A1 41
THE (%A Cysl-Cys3 Hl Cys2-Cys4 —hr)" ",
73— PR MRS R G 7 B IEN- 1 4053 9 7 Fh
WEAY. IFNa, IFNb, IFNc, IFNd. IFNe, IFNfFl
IFNh, H# IFNa, IFNd. IFNe £l IFNh &7 Cysl-
Cys3 i, RET [ 8 [ P4 E; i IFNb,
IFNc Il IENf %578 Cys1-Cys3 Fll Cys2-Cys4 —fift,
EETIATATHRSY, TR THAMITHAT
PR R R H AR F S, A JLAS J7 R IX
B, 18Tl TR RAEZ R b ) iz
5%, Wi, B BEH M (Danio rerio). KP4
PSR T 1A T2 TR (AR} (Salmonidae) |
i F} (Cyprinidae). 7/ H (Perciformes) JL# 2
g R BH, JFH T BT TR AT LA ZF
ML Rk, Z BN BRI Jr Hk ik &
Zx R G 4 s i T R I 4 TP RAUAE R g A 4n
MR RS, HRBEBE, Fi, @3]
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BMTMESH T8 EIOREHERAR R, WHEM
T3 & b (black carp interferon b, bcIFNb) HE i £
WAL F i R B (grass carp reovirus, GCRV) Fl##
FIRTEINAEIRTE (spring viremia of carp virus, SVCV)
IR GY s AF R YL ff 25 PR JE 9 6 7 (nervous nec-
rosis virus, NNV) Fl SVCV 5, ¥ fa IFN- I fi§
PR RPN TR R, JEMHE X 2 Fhk
B RG22

= AR = 6 2 5 ] 40 @) (Carassius
auratus red var., @, 2n=100) 5 #l 7L 8 8 (Cyprinus
carpio &, 2n=100) 2232, TEHil & Tt A 55—
WERERTE . AL PR AR E Y 5 VR DU A5 (A B (allo-
tetraploid) # 1A A FE Al 1, 3 — 25 ) M 0O £%
(N RIS o N Bl 2 O = 12
R SRR = ) 2 5 B & 2 I EPEIR
PERRIME, ABAREST,; EIm, FHEM
AL, AERBENR, BIERE, PO, %
T M Piiee ) EEARE T ik B Bk,
PRI, B 50 3 2 0 K 8K 8 1) A 5 X B B O =
BB g5 0 SR B DL 28 C T . AR SR vl P
T AT RN Z 6 2 2 1 B F 32 3 (3nIFNa3),
K 7 B LA BR (poly I : C). GCRV Bi SVCV
BB R G 1 AU S 3nIFNa3 I FIBFHAE, %
JE T 3nlFNa3 % 1 K3k S =N 0L, &5t
I B I A R B T BE S S EBH T 3nlFNa3 H
A Yt GCRV Il SVCV G P o ABIE 506 & 52
) I =5 A0 2 0 2 S Hos O LR 4 it s
AR

1 MBS
1.1 SR8

SZIY R = AS AR 2 8 2 5 B[ W RS O G
KEHEH LR EHSFMER TRMFR
s,
1.2 ZRREAI AL

S5 BT FH A A 4 N 26 IR iR 4 ML (HEK
293T). £ I J2 40l (Epithelioma papulosum cyp-
rini, EPC) 4} . ¥4 'S 4l (Ctenopharyngodon
idella kidney, CIK) Fll = {5 1K il = ) 2 5 2 £
(caudal fin of triploid hybrid, 3nFC) 4 fifd 35 Jfy 55 5
= AAMM., A AR S 10% R4 F
(fetal bovine serum, FBS), 2 mmol/LA % Bt . 100
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mg/L A% . 100 mg/L #58 K ) DMEM Hig%, 0fi
FLEh W A0 B FRAE S 5% CO, 19 37 °C 853548
0 A LG FRAE & 5% CO, 1 26 °C 853846

i FH 5B pcDNAS/FRT/TO-HA hy 523 % A
A JF KL, pcDNAS5/FRT/TO-3nIFNa3-HA & 77 [ 45
5 3nIFNa3 1415 X 751 (coding sequence, CDS)
J& ., it Kpn TFI Xho 1 XU EGY) , ¥4 3nIFNa3 1y
CDS X i A #| C ity A1 HA #5245 11) pcDNAS/FRT/
TO A& g

1.3 3nIFNa3 #wh3[X 89 52 (& & 7 51 EE X3 93 4

% H total RNA 2 5] & (Omega 24 H] 5 E[H)
A=A O 2 6 2 453k 5 e B ERURL RNA,
S 18 ) £ (Thermo A 7] 3 3£ [#) & Al cDNA
(5 — 458% . fi ] cDNA AR AR K P14 3nIFNa3
f) CDS. 5 ] =5 A = 2 54 K h% S 4a B,
Wit 3nlFNa3 () CDS 5149, 8 it 4 g 55
J (polymerase chain reaction, PCR) X H. 4™ 3% ; i
PCR =¥ i 3% E W V) 5 B2 2 38 2K pcDNAS/
FRT/TO-HA I, ¥ 4k 1% 3nlFNa3 15 B )5, Hl
JH MEGA 6.0 % 1 11 GeneDoc %% 14 ¥ 3nIFNa3 5
oAl ME 2l T 48 2 09 Z LR )T 5 4T X 4y
Br, R G . FH GeneDoc Jk 44 £
P25 T AT 2 K 1 4 T4 | kA7 & 3L R
G H 3 B AT o

14 HEWNEZRERENE

S b BT 39 GCRV g b el Kk 25k
KB GG, RIS GCRV106; SVCV
R B AR K2 T B, RS
SVCV741, il #5m BE AT, KRR 5 4L (multi-
plicity of infection, MOI) ) GCRV I SVCV fil A
B F 2% FBS $5 95 A 15 77 1Y CIK 5 EPC 40 i
14 200 J6 55 2 5N R B 240 50%, WA e BRI
TH G TR A T80 °C VKA o

I B 1 B DU SE B, KSR R LTS W 3 R
3fhJE L uE, BRI RS 10 £ (107'~107) 1905 B
A E EPC 4l , W% 2 h J5 A & 2% FBS
F10.75% P ELLF R B EASE R, 72h )5
4 it H 30 B I 7 AR M 95 A8 R (cytopathic effect,
CPE) i, #EATZS A S e, 15000 3 B A i T
THA R T
1.5 LB E & PCR (qPCR)

U By 25 pg/mL ¥ poly 1 C. JE& YL &2 4k
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47 0.003 i GCRV 1 SVCV 4351 il ## 3nFC 41 iy ,
YANFE O, 2. 8. 12, 24 Fil 48 h YAk 41 fifg $2 He
4l 5 RNA, 1833 qPCR | %€ 3nIFNa3 ) mRNA
KK, i 3nIFNa3 [y i E 3nFC 21,
Y BIAE 0. 2. 4. 8 F1 20 h iF e 3 40 itg I 2 B 41
M E RNA, ilid qPCR & 3nSTAT1 . 3nVIPERIN .
3nPKR K 3nMX1 % 4 # ISG A mRNAZF i& K,
4 4 1% 3nIFNa3 (1) k7 7 3nFC 20 il b 363k, %%
Y 48 5 SR AN i T HE B A 5L RNA, 3fid gPCR
W 5E AT IR 4 Ff ISG 1Y mRNA ik 7K.

1.6 HIZENTE

¥ HEK293T #1 EPC 41 g # Fh F 6 FLAR 1,
5 41 i 25 75 N 80%~90% Hif , 4 FLHE 4L 3 000 ng
f) pcDNAS/FRT/TO-3nIFNa3-HA , Xif B £ 5% e %
i pcDNAS/FRT/TO. %% 4% 48 h J5, W 3 4i Jifl Jf:
il B U RE . 12% SDS BB 1A i Ik i 158 I |, ik
(SDS-PAGE) J5 ¥k 7r B 8 H o5 1H R F IR A &
FRE L 5% 82 ] PVDF B 5 5% IR 4F W5 5114 1 b
B 5 I —3T (T HA B¢ Actin B9 BLEAHL; 12 3 000)
4°CH¢H 2%, TBST{H ¥t PVDF JIi 4 I, HRIK
10 min; Jil BT CEPL B IgG; 1 : 30 000) 4 °C %
H 1h, EE LARVEBEEE; 55 H 865 BCIP
1 NBT 7£ PVDF Jiit |- 55

1.7 ®IERN

# HEK293T 1 EPC 40 g $ #h T 24 LA,
RN B 50% B, RFFLEEYL 500 ng 1Y pcDNAS/
FRT/TO-3nIFNa3-HA. %%t 24 hJ5, PBSI§ UE4H
M, 4% ZRHEELE 4°C FEEZM 15 min; PBS
VR4, 0.2% Triton-X-100 % % 4 Jfd 15 min;
PBS V& UE AN ML, 10% FBS £ F 1 hy hn—+i (bt
HA B B HT; 1:1000) 85 3 h, XFH4H A
—4¥t, PBSPE4 W, BHIK 10 min; S —Hr bt il
H Alexa 488 i EK5¢ G —4t; 1:1000) & 1 h,
PBS ¥t 4 K, R 10 min; Hffr o B )5 R
3 R AR W B AR R A

2 4

2.1 3nIFNa3 FEERELRIERFTI S
3nIFNa3 %) CDS i 552 4% iR 41 i, 3t

i A% 184 & KR, TN E (A X TR

21.8 ku, T 23 v & F& R & 3nIFNa3 #4155 ik ¢
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G o HSBRA 2B MeEmR, DB 1R R
e, KBS TH T BT ER (& 1-a). R
#—20 T % 3nlFNa3 (kb , DL =51kl =
il 2 SRS, 8N (Homo sapiens). Ff
(Felis catus). Ji3Y (Gallus gallus). KBRS (Podi-
ceps cristatus). YK FE 2R (Nestor notabilis). %%k
WS (Anas platyrhynchos). At | BEHfh | s A
Bt (Epinephelus coioides). ¥t x5 XM (Ictalurus
punctatus). WI 84 (Oncorhynchus mykiss), K V4 ¥
fit ot S, il BioEdit, MEGA 7.0 1 Gene-
Doc F 4 % Ho A4 5 2R 48 A6 T 34T 3o B
(8 1-b), & B 3nIFNa3 5 3nIFNa. 3nIFNa2 tH{ll

1 11 21 31 41 51 61 71

AT AL A TR AT ST AT T AT T T T IS T AT AT TT T TAM TCTGL A TE AT TOC A TR T BT

1 IFKJ]'OH\’IfIl’\'lPLI'_ﬂSJCSA@}_HL
81 LR AGATATHHGACTTGN L LATTC TC TS ARTCT A TTOGRRAAAT AGTGGAC AT ATCCTGAGART TC AAGA
28 GRYTGTVSADSLWLLEEWYSGATFESRVYE

CAGGTGAGGTTICTTGTCTTGACCTTG
DG VEFLYLTIL 45

161 TocatTTToCE:
54 [

GGATCTGTACAAL TTGAT AGAT ARAGCTY
TLTELIDEGRESVE

24 GATEATATCATC AT TCATEEATGLCTEAGCAC TG AT TC M TAAATHAACC TAMGARRGTORAATATTTICET
81 DKIINL®DYASEHSNENSAESNNLEEYETFL

321 AAAGACT TG ARG AT AT T AT TTARAGART G GT A T AAT AL ARAAGIT ATTAC ARAAGHAGTCTTAL
108 EDLAGEAGSSELEE

401 ATATCAGGATARKAKSACACTTCAGGALTTTAAASAKGATTTT)
134 EIBRIEKEMNFETLEKILEXEE

TN ATGRAACAG
ET S AQavEqQ

481 ATCC G T RGN T AL T TCAGRGGATGGAC ATCATCAC AMAC AAT T TAAARAAGASTTTAL

R, SRR 555 M, WO mERh
— 3, PSS BN R N — %, XUl
AR 2 5 5 A B B R
GRG KRB . VL =A5 KM = ) 2 5 i,
PEBEBE M | P An . HCEE RV VR R R A
# 3F GeneDoc il MEGA 7.0 B 4%t FIRTFILRM
HILR AT Z P HI X, &3 3nlFNa, 3nIFNa2,
3nIFNa3. DrIFN1 % beIFNa 28Ik 2 42K bk
R, POERL X s, RET 1R ATk
% ; DrIFN2, bcIFNb, OmIFN, SsIFN fl CilFN
B 4 2B R, W K 2 X g
KETIATHATRE (& 1<),

100 —— 418l 0. mykiss CCV17403.1

74 —— KFitiE S salar ACE75692.1
100 4 M. piceus AUJS8030.1

#if C.idella AMT92190.1
PEL D, rerio NPOO1104552.1
JFHY  G. gallus AAAS0213.1
K08 AL platyrhynchos CAA59235.1
W ERSI N notabilis KFQS55840.1
JCKEERS P cristatus KFZ62568.1

M F catus AAB27160.1

— A\ H.sapiens AAA36123.1
"y, SHADEE  E. coioides AGL21770.1
@" ARTUEFPLGEKEST - BEAXREE 1 punctatus AAP92146.1

JET D, rerio CAD67754.1

79
M. piceus AKM15287.1
loo | ——————— SfERMIZEE 25 No.2 of xiangyun crucian carp AMQ67073.1
1 fi

Z#2 % No. 2 of xiangyun crucian carp AOR08324.1

161 PREEAVESHLOLND DD ELEEEY L oo o TooL “ffAiKIZE2 5 No. 2 of xiangyun crucian carp AUJSS031. 1
(a) (b)

3nlFNa
3nIFNa2

group I IFN-Is | 3n1FNa3
DrIFN1
~bcIFNa
—DrIFN2
belFNb

group II IFN-Is - OmIFN
SsIFN
~CilFN
FInlFNa - e B - 183
3nlFNa2 : eHgmL e -

group I IFN-IS | 3nIFNa3 - Hius e : - 183
DrIFN1  : ®Hin= § sefigrgnTTnsNnaE-—— - 183
~bclFNa T FHUNS NRHET P RN TEASTANRR : 185
DrIEN2  : cave- R g 1 E‘IQP, : 181
belFNb @ vsfe- =g b TeR : 187

group II IFN-Is - OmIFN  : zrfe ST : 187
SsIFN : CIEE F: T : T : 187
LCilFN : TaYE Eony ¢ RROGEVDL CHEET o) : 183

(©)

1 3nIFNa3 8955154
(a) 3nIFNa3 {8 18R 7 4 AN F 00 9 =R I P 4, B0 B0 45 5 IR IR R b s, 2 AP DR AR Sk A WG R Tl s (b) A MESh o i T
HHE A 27, J T MEGA 6.0 # £ 7 4T 3nIFNa3 AL Aih IFN [f) & ZE B 7 515 (c) 3k MEGA 7.0 #f F GeneDoc #i fff bt %52 3nIFNa3
HIHRTHAR T AT RROEIERF Y], BEORRYI & ERTREERTY, REORRWHEHEUGEERFY, Hlz5
TERBEI BRI IE H =M (A) Fom
Fig.1 Sequence analysis of 3nIFNa3

(a) The nucleotide sequence and the predicted amino acid sequence of 3nIFNa3 were numbered separately, the predicted signal peptide was underlined
and two cysteine residues (C) are cycled; (b) phylogenetic tree of vertebrate IFN, The amino acid sequence of 3nIFNa3 was aligned with selected IFN-Is
from different species by using MEGA 6.0 software; (c) comparisons of 3nIFNa3 with other group I and group II IFN-Is protein sequences by using
MEGA 7.0 program and GeneDoc program, black indicates highly conserved amino acid, gray represents similar amino acid among species, the cysteine

residues predicted to be engaged in disulfide bridge are indicated by a triangle (A)
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2.2 3nIFNa3 & &0 R 9

HJ 5T 3nlFNa3 78 /R A B G e R N, SE 5
f#i F poly 1: C. GCRV. SVCV 3 Fft 5 Ji7 il i
SRS 3nFC A M, 43 5I#E 0. 2. 8, 12, 24 FlI
48 h J5 W B it 45 B RNA 3 3 gPCR 61 1
F 40 Mo b 3nIFNa3 ) mRNA % 35 K F . poly
I: CHI¥L )5 3nIFNa3 1Y) mRNA 7K Bk 5 % F
TG TR G, 78RR 8 h i 3 PR % 5k K
-k Bl e B, Bl 7E 48 h B 23 R R (P<0.05)
(I 2-a), 4 GCRV &Y% 12 h i}, 3nIFNa3 Y% %
HKFASACAN B S, T AR Bk 24 h B, 3nlFNa3 1)
mRNA FGAKF-R 3 ETFE, 7E 48 h I3k 2389.6 1
(E 2-b, P<0.01), % SVCV J&YLHj 24 h, 3nlFNa3
) mRNA KPR, 7F 48 h B ik 2] 720.5
% (8 2-c, P<0.05),

2.3 3nlFNa3 EH M FRIE K MBERNE L

A JG ZEWF5E 3nlFNa3 W UJRE, SCH M E T
3nIFNa3 iy Kk gk ik, 4 H 5% J¢ 2= HEK293T
K EPC 4 fa v, %Y 48 h 5 Wy 95 2 3R
KM, 3 G B 3 S 56 6 I 3nIFNa3 &5 [ 1Y
PR o 45 K& BAE U L S W 20 e A £ S A
Morp, $4R] I #3k 3nlFNa3 & 11, A6 3 85
FHE PR P WA A 3nlFNa3 B, X T
3nIFNa3 J&—Fh o] 40 W & (K] 3-a, b). AT
F 3nIFNa3 5 J T A9 40 30 4 2 37, #% 3nIFNa3 &
SR B AR HE YL 2 HEK293T & EPC 2 fitgrfr, i it 4
PE UGG IZ B KG I 3] 3nIFNa3 H RG24 T 40 it
(K 3-c, d)s

FS TiF ISG BIRIE

S WF5E 3nlFNa3 [ Y)HE, 550K 7% 3nlFNa3
FRE IR 5L 1SR H 3nFC 4, 2 5I7E 0. 2. 4,
8 S 20 h W B 3nFC 4f fifd ; %4 5% 1K 3nlFNa3 3%
KR T 3nFC 4 ML, F5 4% 36 hJ5 Y B 3nFC
g, U RNA Ff 1T qPCR Kl . qPCR SE 55
5, ffiFH 3nIFNa3 3% 35 4 F IS E ¥ 3nFC
YT, 3nSTAT1 1 3nVIPERIN %% 55K E-441E 2 h
Bk BN B, A0 72,9145 ) 2247 1%, 255
R /K12 18 F R (] 4-a, b, P<0.01); 3nPKR
BREE W BE DTG TR S, A X
FIREAE 4h A (8 4-c, P<0.01), fEid ik
3nIFNa3Jii i () 3nFC 20 M, #H bk XF iR 41,
3nSTAT1. 3nPKRH 3nVIPERIN ] mRNA 7K -1
P N (8] 4-e~g, P<0.05). T 3nMX1 [
PR 235 K P17 3nlFNa3 3572 58 FIS e E 4 K
223K 3nIFNa3 ¥ A B EME2E R (K 4-d, h).

2.5 3nIFNa3 gtiR S 4RI InmE &

PAFERIIEFE E & BE 3nIFNa Al 3nIFNa2 2 h 4t
W BE R T, R AE 2 R AR g I A5 v R KA 0 B
1RYLHIVE . HERSE 3nlFNa3 J& 75 B4 5 3nlFNa,
3nIFNa2 XL DIfig, L5044 3nlFNa3 3635 2K
(LA Feas #h ik oF IR 4H) #5 9L 5] EPC 4 v,
PR YL 1) EPC 1% 'E o 25 O B4 (MOCK 4),
§: % 24 h J5 F 48 & MOI i GCRV Hl SVCV ik
YA, JERL 24 hJE I R . A5 R A,
x%éﬂi{ﬁﬁa/ﬁf“%itmﬂﬁéﬂﬁ EEER(
TAHEAFEREEZE R (K 5-a, ¢, P<0.05). &ifh

2.4 3nIFNa3 7

Q9r Q 3000 1000
S 3 Hk B 720.5
= ol = 23896 = 1
iz 8 1 g X 2 500 Wy 200
S 7t N s 800
Ho Ko 2T 700
W36t S 2000t K3 I
= < = g = g 600r
= & 5t = B =< &
EZ, Z g 1500f EZ 5000
n O 7T n O o 9 400}
S 83} S 21000 §§“ 300}
o
%EZ %; 5001 ok T2 200f
SUE=IR NS e 264.0 o= 100 *
= ﬂ m = 101310m 1. = 1.0 48 18 1.1 18
80 " " " " P e BT} 8 0 y 8 0 - PR PR Tl T | y
0 2 8 12 24 48 0o 2 12 24 48 CTR 2 8 12 24 48

JRYLJE I ] /h

hours post infection

@

& 2 polyI: C(a). GCRYV (b) F1SVCYV (¢) Rl 5

I B ) 981 3nTFNa3 [ mRNA 7K1 % iR % B CTR

JRYL e I E]/h

hours post infection

JE&IL 5 I [8]/h

hours post infection
(b) (©)
3nIFNa3 H{E5h 32357k T

Fig.2 3nlIFNa3 expression ex vivo in response to poly I : C (a), GCRYV (b) and SVCYV (¢)

CTR. 3nIFNa3 mRNA level without infection was set up as control
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HEK293T
whole cell lysate supernatant media
3nlFNa3-HA CTR3nIFNa3-HA  CTR

26 ku —

i IB: HA
17ku —
43 ku —| 1B: Actin

(@

HEK293T

EPC
supernatant media

whole cell lysate
3nlFNa3-HA CTR 3nlFNa3-HA CTR
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Fig. 3 Protein expression and subcellular localization of 3nIFNa3

(a)(b) HEK293T cells (a) and EPC cells (b) were transfected with indicated plasmid; the whole cell lysate and supernatant media of the transfected cells
were used for IB as described in methods separately. IB. immunoblot, 3nIFNa3-HA. pcDNAS/FRT/TO-3nIFNa3-HA; CT. pcDNAS5/FRT/TO; (c)(d)

3nIFNa3 immunofluorescence staining of HEK293T cells (c) and EPC cells (d)
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Fig. 4 3nIFNa3 induces the expression of downstream gene and ISGs

(a-d) 3nFC cells in 6-well plate were treated with the 3nIFNa3-containing conditioned media (1.6 ng/uL), the cells were harvested at 0, 2, 4, 8 and 20 h
post stimulation separately and used for RNA isolation, the relative downstream gene and ISGs mRNA level was examined by qPCR, the concentration
of 3nIFNa3 in the media was 1.6 ng/uL, which was determined by ELISA, the mRNA levels of 3nSTAT1, 3nVIPERIN, 3nPKR and 3nMX1 without treat-
ment (0 h) was set up as 1 (as control) separately; (e-h) 3nFC cells in 6-well plate were transfected with 3nIFNa3 (2) or the empty vector (1) separately,
the cells were harvested at 48 h post transfection and used for RNA isolation, the relative downstream gene ISGs mRNA level was examined by qPCR,
the cells with empty vector were used as control and the relative mRNA level of the indicated gene in the control was defined as 1; 3nIFNa3.
pcDNAS/FRT/TO-3nlFNa3-HA, pcDNAS5. pcDNAS5/FRT/TO
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Fig. 5 EPC cells over-expressing 3nIFNa3 showed enhanced antiviral ability against GCRV and SVCV
(a-d) EPC cells in 24-well plate were transfected with 300 ng of 3nIFNa3 or the empty vector separately and infected with GCRV (a and b) and SVCV (¢
and d) at 0.01 (1), 0.1 (2), 1 (3) or 2.5 (4) MOIs at 24 h post tranfection, the cell monolayers were stained with crystal violet (b and d) and virus titers in
the supernatant media were examined by plaque assay at 24 h post infection (a and c); 3nIFNa3. pcDNAS5/FRT/TO-3nIFNa3-HA, pcDNAS.

pcDNAS/FRT/TO, MOCK. EPC cells without transfection
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Fig. 6 3nIFNa3 treated EPC cells showed enhanced antiviral ability against GCRV and SVCV

(a-d) EPC cells in 24-well plate were treated with indicated amount of the 3nIFNa3-containing conditioned media for 24 h, and then infected with GCRV
(a and b) and SVCV (c and d) at 0.01 (1), 0.1 (2), 1 (3) or 2.5 (4) MOIs separately; the concentration of 3nIFNa3 in the media was 1.6 ng/pL, which was
determined by ELISA; virus titers in the supernatant media of EPC were determined by plaque assay (a and c) and the cell monolayers were stained with

crystal violet (b and d)
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Molecular cloning and preliminary functional study of IFNa3 in
No.2 of Xiangyun crucian carp

WU Hui, HOU Lifen, HUANG Jiayi, FENG Hao "

(State Key Laboratory of Developmental Biology of Freshwater Fish, College of Life Science,
Hunan Normal University, Changsha 410081, China)

Abstract: No.2 of Xiangyun crucian carp possesses the advantages of sterility, rapid growth and improved disease
and stress resistance. In order to explore the molecular mechanism of its disease resistance, triploid hybrid inter-
feron a3 (3n/FNa3) has been cloned and characterized. The CDS of 3n/FNa3 comprised 552 nucleotides, encod-
ing 184 amino acids. The first 23 amino acids of N-terminal were signal peptides. There are 2 cysteine residues
involved in the formation of disulfide bonds in mature peptides of 3nIFNa3, which indicates that 3nIFNa3 belongs
to group I type I interferon. qPCR results showed that the mRNA levels of 3n/FNa3 in the host cells reached the
peak at 8 h after poly (I: C) stimulation and reached the highest at 48 h after GCRV or SVCV infection. Both
Western blot and immunofluorescence results showed that 3nIFNa3 was a secretory protein and its molecular
weight was around 21.8 ku, which was mainly distributed in the cytoplasm before secretion. Further studies
showed that the transcription of endogenous ISG genes were significantly up-regulated after the host cells overex-
pressed 3nlFNa3 or were incubated with the 3nIFNa3-containing conditioned media. The transcription levels of
3nSTATI1, 3nVIPERIN or 3nPKR reached the highest at 2, 2 or 4 h after the host cells were incubated with the
3nlFNa3-containing conditioned media. Besides, the results of the classic plaque assay and the crystal violet stain-
ing showed that EPC cells presented significantly enhanced antiviral ability against GCRV and SVCV after incub-
ation with 3nIFNa3 or overexpression of 3nlFNa3. The above results show that 3nIFNa3 is a secretory cytokine
and plays an important role in the host antiviral innate immune response.
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