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(Largemouth Bass Ranavirus, LMBV)E 3% iH (I 4E F WL, A8 58 F) FH pCold-TF/Rosetta (DE3) 3R 1% 14 & JR 4%
Ak FH A4k 31T B 41 % 1 rMSIFN-y, B f5 75 K 1 2B 8555 §6 40 ffil ] (Micropterus salmoides spinal cord cell line,
MSSC) ke AR K P PFAl H A 1 5 HTLMBVRUR o 45 R B 7R, tMsIFN-y7r T 8 4121 kDo K5 & 3% E i
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MEEZF IR R B & T )L R R KB TR (Epi-
gallocatechin-3-gallate, EGCG)#% ilF 5 1] 7 K 11 B2y
T M HI LMBV I S 78 H A 2, PR A
R AT B B (Bacillus spp.)ad 28 T T A 20 51 2
JE £ (Oreochromis spp.) I 9P = B 4 =y Hoxt 27 B
14319 25 (Tilapia lake virus, TILV)EZ fhitk ™',
HEASE T2 T P 92 14 5 711), 40 B PR a4 1
(1) 56 R Ho 2 8 B, RIS T P B AH DG R SR IA,
FE VR P2 R e 5L 007 0 87 b B e pRe 4

T3 & (Interferon, IFN)Z& —F g8 15 T 18 77
AR B BE S S IR S g% B2 R 2 B AL, Read i
S RNAE [ 0T 1) 6 i3 55 A A i A% R 44
L BT R EEAR ", Ny
TN MFHE, BRI IR T840
AR A TEN-y, 3 2l i AL Ttk B 41 (T Tympho-
cytes, T cells)Fl H 4 4 14 40 il (Natural killer cells,
NK cells)™ 4, Z 5 e g0l ohae . (edkbi)R
i, B2 MR R R, IFNGE R
T B, 72 N7 I 2 ANt ST R TR
NRIEFE, JCH IR AE S B BRI S hE S 5T VA AL
WAV IT T 7E B R 3R B AU, TFN-yfE
. AEETE T IR T P R E VAL
9] 3 e AS [ A4 SRk 1) B AR TFN-y LA B2 1)
P B 1, 0T S ) ZE N R % B¢ A (Seneca
virus A, SVA)FIE 1 % J5 i B (African swine fever
virus, ASFV)f & i1 "7 5 41 4 IFN-y th 3% 30F 52 H
B prp ERE A, B8 2 2 7 0B 9% 9% 7 (Foot-
and-mouth Disease Virus, FMDV)F1 4% e i &5
& % 9 7 (Infectious Bovine Rhinotracheitis Virus,
IBRV) 6562, x4 26 T RS F-3 2 M mTF Fe ke 4
B, (H A S A DR, S FLE A R A2,
fifi gy fa rp AR LE PR AR T T30 3R, BPIFN-yAIIFN-yrel,
X AEAS R A bR 2 Rl 2 AR 2 A OE
We o 1 8 B P K IFN-yRE WO Janusii i —
& 5 e 5 5 1 S0 R 1 8 % (Janus kinase-signal
transducer and activator of transcription signaling
pathway, JAK-STAT)% 15 5 3 175 3 P 55 AH G &
PRI, AT 1S 5 060 s 25 B 4L () BT 1BV e 7, 491 4n
1E W 1E6d (Acipenser sinensis)~ KN i (Larimichthys
crocea) M 22 8(Acanthopagrus schlegelii)F 5 5 T1,
TFN-y BEWS 5 208 L9 2 e R 0™
M Z R, IFN-yrel 2 5IFN-y[A) )& 1 B4 T30 &, 2
TESEFRFAE . 24K S 9% ROV, EAFAEIX ). TFN-
yrel[F) B B 2% $095 72 98 71, SR80 (Carassius auratus
langsdorfii) 1) B ZH IFN-yrel 58 B H X6 33 1 25 B 2R

Y6 9% 5 (Crucian carp hematopoietic necrosis virus,

CHNV)H) & 2 b &35 1 [26]; 1t B B % (Lateo-
labrax maculatus)™, IFN-yrel 8¢ % 10 i 5 52 1 FC AR —
SEAR BT ALAR BP0 B S BORAS, 35 B IRR
1 P iy 5% I 27 A5 1iE 995 7% (Largemouth bass ulcer syn-
drome virus, LBUSV) 97 HE",

AR, B R FR S 3R RAAETURTE
TR TR G 1) G B R AP A LRI 9T AR B 35 2 .
EA WA & MR AIRILERF (Lactococcus lactis)
FIEK T BHITFN-a3, FIRGS 24 0 2 32 i f AR A7 s
IR IR, R T T BT REEE AR
LMBVi#E 1™ 78 55 — Bt 7, 50 b 3F R0k kK
M BB TFN-y, 7] i 2 38 = R KB (Nocardia serio-
lae)BE gLt [AFTE 2 e L 7 T LA R T
B e {1 S R AR YRR B0 B (LR, 3L
11 4 T3t K IFN-y ATFN-yrel 7] 38 i 11 2 40 fg & 1
ZRFKIEB (Class 11 cytokine receptor family B, CRFB)
ZARH A BIEHIAK-STATE 5 FE 301 [F] @ kAR
HEBEAILBUSVEHI™. 4T, 5T I B T4k ZIFN-
YTE K F1 26K AE LMBV i F2 H i B B2 h0m #4L
HAT R = R G R AT o

AT ST 3 K 11 A T 2 H F IFN-y (X 1
T IFN-=yrel), 7£ K AT B 2 AT IR A% R 1K, X Rk
AEAL K TFN-y 5 41 3 T R AR N AT LMBV &R 1
ity JEFRAS WU B 28 A 22 M) P [H] (Interferon-stimu-
lated genes, ISGs)H [ Mx (Myxovirus resistance)Fl
ISG15 (Interferon-stimulated gene 15)LA [z IR 195 75
BN 4y - 15 T UK F, (A B A U IRF9 (Interferon
regulatory factor 9)F1SOCS! (suppressor of cytokine
signaling 1), 7> 5l 1E 815 5 8 5 5 U 5 12 45
PR ST B HESHY P IFN-y B A 58 1 G0 32 1 45 1
H, AR 8 8] 2 f WA % Bl ¥ IL-18 (Interleukin-1
beta). TNF-o (Tumor necrosis factor alpha)fll & 1t
[K-FIL-8 (Interleukin-8) 13Kk . fELMBVIL L
th, i3k — 0 DL B A A AR R PP RN ) 24 R
TR, RISk B 45 DS B A B 4 B I FE R LA
DAL A A 9 B S HKF; IF BUR EEICPA6H) R ik A&
A 9 PEAl 7 B R GRS U B A7, B AE R
R A5 o TFN-y i 28 15 3 G 2 500 B AL K L A2
LMBVE; 2t (35 E N R A4

1 MR57EE

1.1 IR

e FE K 1 HE ) KR 9(9.0+£1.0) g, T H LA
T T R R BAL TR TE Y, TR PR K IR A AR b IR
1 2 1, FR5E KR PR EFTE (26.0£2.0)°C, H #BE4@21K
(8:00—9:0041117:00—18:00) S5 FF] A 11 B i T
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BN EE Bk NLMBV-ZIDSS-F5 (ZAG 95 283
10" TCIDso/mL), HASER S 438 A4k IFGRA7™,
SIEIG FH 6 A i 4 23 41 B &R (Micropterus salmoides
spinal cord cell line, MSSC)HH A4 5 56 % % 37 H &
#2, K % KF 1 (Escherichia coli) DH5oJE 5% 75 4
Jfd Sz Rosetta (DE3)/B52 &AM H _FilgEE = KA
BARBGRAF . pCold-TFJFi Rl H B #k R A= 1
BHCAERA A .
1.2 KOELFIFN-y[RiZFRIERA AT E

FEHOK 1 226 FRNA, A HicDNA, K LA R
MR HIIFN-y 2L R (51 W) F7 51 IL3% 1): cDNA 2 pL,
2xHieff Canace” PCR Master Mix (32 %) 25 uL,
IFN-yFAIIFN-yR (10 pmol/L)%% 2 uL, ddH,O%h & &
50 uL. 1 FEF: 98°C, 3min; 98°C 10s, 54°C 20s,

&1 3149F5
Tab. 1 Primer sequences
H Elk7s2] K g
Gene Primer sequence (5'—3") Source  Application
IFN-yF  CGCCATATGTTTCAAATC XM_038 PCR
CCTCTGAAGATGAACA  707474.1
IFN-yR  CGCGGATCCCTAGACTCT
CAGATGAGTTTTGGC
MxF ACACGACAGACAAAGAC [31] gPCR
CCATAA
MxR ATGATTTGAGGTGCAAC
ATGAGC
ISGISF  TCAAGACCAAGGTCCAG [32]
CACA
ISGISR  GTAGTCTGAAAGTCTACC
ACCCATC
SOCSIF AGTTGACAGCACCCTATC XM_0387
GC 12981.1
SOCSIR CCAGGCAAGGTGCTCAT
GTT
IRF9F GAAGCTGACGGATGGGA [33]
GT
IRF9R CGAGGCGGTAGACCTTG
TAG
IL-1BF TGGTGGAAAACAGCATG [4]
GAGC
IL-IBR AGGGTGCACGTAGTTCG
ACA
INF-oF ACTTCGTCTACAGCCAGG [4]
CA
INF-a R AGTAACGCGAGACCCTG
TGG
IL-8 F TGCCGCTGCATCCAAAC [34]
AGAGAG
IL-8 R TGTCCTCTTCAGAGTGGC
AATGATC
ICP46 F CAACTGCAGACTGGTCCT [9]
GA
ICP46 R AAAGCCTGTTGAGGAGA
CGA
LMBV-taq ACTGGCCACCACCTCTAC [29]
F TC
LMBV-tag AGACACGTTGATGCTTGC
R GT
LMBV-tag ACGCCCTGAGCCTCAAC
p GATCC
p-actinF CCTTCTTTCCTCGGTATG [35]
GAGT
p-actin R CAGGTCCTTACGGATGTC
CAC

72°C 30s, 35 ME¥F; 72°C, 5min. PCR™#5pCold-
TEF KL 53 B & Nde 1 FlBamH 1 XUEFY), [BlW 464k,
Ji, 14 T4 DNAEEBEEAT & 32, SR = MR
DHSoJ& 52 54 M, F AL P20 iA0 T 50 pg/mL&
FHHERNLBE AT L, 37°CE 2L, HhBH
o, B R AT U U] B e 36 AIE o T AA R A
i JiORE iy 44 N pCold-TF-rMsIFN-y, S N ) i F iy
4 NpCold-TF-rMsIFN-y/DH50..
1.3 EEZEANIESFRIL

2 % 52 1E 16 i) pCold-TE-rMsIFN-y/DH50 H
TR EEAT R 2R 2 7585 9%, PRI VK, Bofh 2
BRI p ) SR A kL. % E AR S
TR pCold-TF 73 7 % 1t 2 Rosetta (DE3) 3274
YL, B Al P R AT T 50 pg/mLE K T B &R M
34 pg/mLA FH F MWLBREMAFR [, 37°CH IR .
U H PRI B Y A 2 5 M R B AR 3R LB AR 8%
FrHEEH, 7E37°C L 180 r/minZk /4 T 4k 2L 4 14 15 7%,
Ji 45 B W 7 44 N pCold-TE-rMsIFN-y/Rosetta (DE3)
FEHEAT AR . (R8I 2 2 B8 ik 5 2 38 ok TR 1 ok 42
Pl 2 BT LB 4~ 4R 7237 C R 7585 7%, IR
Bk HC 2 3 V& 15 0 253 mL & AH R4 48 LB A
Frgedh 7E37°C. 180 v/mink A FHE I . bE
S F 1100 Le ) B b 200 e 155 77 2 vy R R85 R &
ODggoi& #]0.4—0.5. B AE 15°C Fil ¥4 30minj=, 7
NN R FE 0.1 0.5F11.0 mmol/LAJIPTGHEAT
S, fE15°C L 150 t/min2k {4 N 4k 22855 77 24h, 5
FAR G200 pL B, B O UER AR, 8 FHPBSH
=, N R 22 i 8 9 A8 1 )5 1517 SDS-PAGE 4
T, CAG IR B AETPTGE K
14 EEEANGUSHFEZERLRR

HFREENG, WAE4C. 7000 r/minZk £
B0 1Sminfic £ BE A, A 40 B AR B R )
JNEE, A RO E, o alUEE EERSTTE. UL
VEHE /> FIPBS H £ J5 #E 47 SDS-PAGE /) # PA 3 i A
VEPERIE; ISR F Hishr 25 5 A 4l Ak 570 & (O
RNiEAT R4, AEAK =450 mmol/L Tris-HCI.
0.15 mol/L NaCIZ& &N« FE TG 8 I B AT
BradfordiZll € . & AT 58 U5 B 4% 1 mg R
0 2 U%E I B Ao in N e L g, 7E4°C 26144 R 1)
£ 72h, LLFE 5 W HF TFFR 2S5 rMSIFN-y£& [ 2 8] [
EH . EMYIRMNE NG, EARAHRA ST
W JEHT o B, KRGS I TRFR S, W H AR H
tMSIFN-y. 15 4= 80 220.22 pmiE 5 ol 8 oy 3 ¢
£ T-80°C&H.
1.5 rMSsIFN-yRY{RSM R P& P D8 IE

FEAR AN S256 K 1 S A MSSCEM Jifd 42 b T
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24FLHR, F5 T BB A2 (I B 20 1.5%10° AN/AL)
J&, 43 BN 500 uLA rMSIFN-yEE 1 (K FE 5 10,
1. 0.1 pg/mL)f 56 4x £ % 2 (L15+20% FBS+1%
PS, L15. FBS. PS¥J H Gibeo, T [7]), AN H
Mo ks IR AN A, A RINER. £
28°CHWEH Ja, T-6h. 12h. 24h. 48h £l 72hii &40
Jf, 32 B RNA I % 5% 5 cDNA, qPCRAT Il T4k
F L R M. ISG15. SOCSIFIRF AR % T
TIL-18 TNF-oM &AL T IL-83R 3%, LA B-actiny
WS, qPCRMNAK ZR20 uL (BIYF 5 3% 1), &
% 2x SuperReal PreMix Plus (SYBR Green) 10 uL,
v FUE S (10 pmol/L)#% 0.6 puL, cDNA 2 uL,
RNase-Free ddH,O%h /& 2220 pL, f# A Roche Light-
Cycler 96T, MBI MR ER .

FEAR PS8 ) oK T B 9 1 i i e 0 S
100 pL rMSIFN-y (5. 1. 0.2 pg/gfi A &), X #H 4
T I S5 AR AR Tris-HCIZE M, 5256 39 18] /KR PR FF TR
(26.0£2.0)C . 4HAFIWINEE, HEE20E
., TVESTJE6h. 12h. 24h. 48h F172h7%3 il B
ALK B A (B3N EE, B EEREHLEGEE),
2 T RNAFZEU S cDNAS . qPCRAG M T4
FH I A M. ISG15. SOCSI. IRF9MAR %
FIL-1B+ TNF-ofVE A F IL-83 1%, B-actini N
Z, YR R 5 ARSI A
1.6 rMsIFN-yRIAINFIIARITLMBVH R

N P Al tMSTFEN-y7E 40 i A A R 7K P 1 (1 3t
LMBVZECR, 2 5T & T 7R 404 i S50 A0 A Py 3 5
LG . FEARAN SIS, B MSSCYH 2 Rh T-247LAR,
S AL BH . AW E AR IR E S tMSIFN-
VR FARR R LR E 10M11 pg/mL, B AR N 1
SEAEREFRE NN IR AL, A RINEE L. K
B R (AR 28 1.5%10° NALE, FILIA
500 pLAH B 8 F W FE B 58 A i R 2k, 28°CHiF & 12h
J&, FEEBE IR, 200 uL MOI=0.1 I LMBVj; &%
W, fE24°CHEE 1he BH 5 35 2508 89, A 500 uL
HEFF(L15+2% FBS+1% PS), 4k 8:7E24°C 15 9%, If
F24h. 48h. 72h. 120hA1168h{iHE200 uL 357,
F T $2 B 25 DNA I 3% AR 512 56 = 38 57 PR b 74 1l 2%
VR AR DUEC . BN 7E 20 T 2 (4
B2 81.5%10" 4 /4L)JE I A 200 uL MOI=0.1f(]
LMBVYi 8, 24°C ¥ & 1h/5 7 XW 8, InAH
Y ¢ VR B I () tMSIFN-y 2 1 W (2 ¥k 12 10
1 pg/mL), kS5 77, AL S A 5% 5 A AH A

TEPR N SEEE TP LMB VI 4 J5 rtMsIFN-y
T T 96 97 RO, K IE 5 VR B0 K R T N
tMSIFN-y4t ¥ 41 (LMBVA+rMsIFN-y). J5 75 8 44 %)

8 2H (LMBV+Tris-HCI)FI A J& 44 X} [ 2 (M 199+
Tris-HCI), rMsIFN-y/&b 3 25 1 55 25 8% G xf [ 20 1%
6N EW)F E R (A A 3N EY 2 EE T B
FANAED 2 E R T WA ), RG]
HWIANEDF EE(H T IO, M EE202, L5
A1) 7K IR 4E F5 7 (26.0£2.0)°C o« rMSIFN-yAb B 25 A1l
o4 T GO0t R 20 £ 44 56 I I V3 56 100 pL LMBV, 7
N 1x10° TCIDso/ /R ; A I e of [ 41 73 565 100 pL
M199, rMSIFN-yAbBRZH 735100 uL rtMSIFN-y (1 pg/g
PR ER), PSR HR A 3 S SE AR A Tris-HCIZZ Ml . T
Y525 )56h. 12h. 24h. 48hAI172h%0 Hi) B A A =k
BHD(FHINEE, BN ELEFEHINGRE), 20
RNAMIDNA, RNA 2% 5 A cDNA, T qPCRA
Mx. ISG15. SOCSI. IRF9. IL-1f. TNF-o. IL-
8 LMBVIICP463K A, f-actin’h N 2 5 [K; DNA
A H 25 85k . qPCRIRNAA R . 6 FE
FF [FI AT IR 5256 o rMSTFN-yAb 2 20 F175 25 Jak e Xt i
W HARIN D EE T E P IEE SR, D
P rMSIFN-yZELMB V& 4L J5 VA TT R0R .
1.7 BEIES SR

5 FH 2775 3 A R R G ik B, I LA
log, fold change (log, FC)JE X3~ . sS40 4R K H
GraphPad Prism 10.2i31T 45 i 20 i, BARG - by
Tk W& B . e B3 K H GraphPad Prism 10.2
2.

2 #R

2.1 F4H K OEEIFN-y rMsIFN-y)FRiZ HF 8
LinfE

DA K 12 M 9RO 2 PR RNA S 5% 58 3k 15 1
cDNANEMGHATPCRY ™, $R430% K T-500 bpiy H
B B, sk RN 5 BHR T (567 bp)— (K] 1A).
4 i B pCold-TF-IFN-yZ: Ml 7 36 4E, H R 30 1 &
ZAEF T, AT BOR KA R, —0
A5 P B s 2 PR ) Ot ) B 20 SR R 2 5k O
BEAT 35 R BE B LUK, 45 SR R, A RS UIE
A3 B 21 R Z1500 bp), 1 2 FF R A7 1E 1%
(B 1B), 20 B A R IR A T .
2.2 rMsIFN-yHIRIESHi{k

SDS-PAGER il 45 R oR, 7 5 AT 45 2 (1 4571
KNG TR HFRIL =455 kD, TF-rMsIFN-y
76 kD) — 2, ARIIPTGH XS H A58 H KA & L
ToB B R (B 2A). 2tk g R %R, TF-rMSsIFN-y
FEUAEH IR T BER, aifb 5B a4l
FEHE 1 90% (&l 2B). aifti A7EE T, I
1 Fi 7] 1 72052 B TEAR 2 5 rMSIEN-y ) A 373 &
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(K1 2C), B J5 22 55 FH & 7 2C 1 JZ 0T 2 BRTFFRZE, B
2315 = 2 FErMSIFN-y 2 (4 2D).  BradfordiZ&ill
R 0.35 mg/mL.
2.3 rMsIFN-yRARIN SRR TE M IEIE

TEARAN SIS R, 3% F A [F]9 BE FrMSTFN-=y (10
1A10.1 pg/mL)Ab 3K 1 R T TMSSCHIAE, qgPCREE F
o, 5XHIRAAELL, iR R MY, ISG15, i
K715 5 1 K 7 SOCS1 K Tt 2= I 5 Kl 7 IRF9
Ik B0k B S (P<0.01), H £ B3 R 7 AL FE
12035 KPR B . 10 pg/mLAE SRR & A
B IS, AN SRS R Rk K P i, s Ris RS
Y I TR) ALK (] 3), (B R X T IL-18+ TNF-afll
AR T IL-8FRIA T 2 35 75 57, A GHU R R

TEAR P S, 5 5% HE 2 (Tris-HCIZE 3 ) A
Eb, E3M 8 WK B AR A AR BT, 3R] 5 M
ISG15. SOCSI1. IRF9J JIE R FIL-18+ TNF-0%
B FIL-SHIFRIE FiR . fEMAEH LA F, TR
3 R K 22 78 v S 24h N 56 B 2 B (P<0.01))5
TG T, B R TR 2 LK S R TR
G WfE6—12h i 3 F i (P<0.01), 24hJF 46 R
B, 3RS HrMsIFN-y /- S B RO N 2. Sk
B B R R IE A a5 R R A — 3, 391E
6—12h N 2 2 TF 1 (P<0.01), 24h )5 g FRE. IF H.
SRR, RN RIS S, (KRS 41(0.2 pg/gfafh

A bp Ml 1 B bp M2 1 2

5000 — o/ i/
3000 —
2000 —
1000 0 —
750 — 1000 —
750 —
500 — 500 —
250 — 250 —
100 — 100 —

K1 ORI BHTIEN-yAIPCRY 1Y (A) K B8 20 2 32 iUk i XU )
IRAIE(B)

Fig. 1 PCR amplification of IFN-y from largemouth bass (A) and
verification of the recombinant expression plasmid by double-
enzyme digestion (B)

A. M1. DNA 7T B EARE; 1. K027 IFN-y[IPCRY 145 1 ;
B. M2. DNA 7> 7 &R B nif; 1. B2 Uk pCold-TF-TFN-y 1) XU B
YIGE IR, 2. 28 FURipCold-TF ¥ XU BE 1) 45 SR

A. M1. DNA molecular weight marker; 1. PCR amplification
product of largemouth bass IFN-y; B. M2. DNA molecular weight
marker; 1. double-enzyme digestion of recombinant plasmid pCold-
TF-IFN-y; 2. double-enzyme digestion of empty vector pCold-TF
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Fig. 2 Expression of empty vector protein and TF-rMsIFN-y induced by different IPTG concentration (A), purification of TF-rMsIFN-y
(B), and thrombin digestion and separation of TF-rMsIFN-y (C, D)

A ML EAGTFRESRME; 13 ARZIREFEIPTGHE S M RIAEARIL; 4—6. RRILIKREZFIPTGH; F TF-rMsIFN-y£I&; B. M2. &
F7 T TRARE, 1 B R0 5 135 2. 0.45 um il 85 Lif; 3. B0 R UTHE; 4. L9 5—7. AN RIKIEIR BE 2 iR BEV; 8—9. 500 mmol/
L BRMEZE sy et C. M3, R A TR EAnifE; 1. %t EE D) BT TF-rMsIFN-y; 2. £t BE 1)) TF #3285 (A A1 tMsIFN-y; D. M4. &
F T BEARE; 1. BRI 2. 51 3—S5. AR NaCl 2 iied; 6—8. 0.5 mol/L NaCl Z it it

A. M1. Protein molecular weight marker; 1—3. expression of empty vector protein induced by different IPTG concentrations; 4—6. expres-
sion of TF-rMsIFN-y induced by different IPTG concentrations; B. M2. Protein molecular weight marker; 1. supernatant after cell disrup-
tion and centrifugation; 2. supernatant after 0.45 um filtration; 3. pellet after centrifugation; 4. flow-through; 5—7. washes with buffers
containing different concentrations of imidazole; 8—9. elution with 500 mmol/L imidazole buffer; C. M3. Protein molecular weight marker;
1. TF-rtMSsIFN-y before thrombin digestion; 2. TF tag and rMsIFN-y after digestion; D. M4. Protein molecular weight marker; 1. sample
loaded; 2. flow-through; 3—5. washes with buffers containing different concentrations of NaCl; 6—38. elution with 0.5 mol/L NaCl buffer
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Fig. 3 Expression of interferon-related genes in largemouth bass spinal cord cells stimulated with rMsIFN-y
HH AL BRI R 359 B R 1 ZELAR NS T 4o BE AL A B-actind% 1F J& Hlog, FCAE, FH - I I JE DR R AR X R IB A5 508 fh o BEAALVE S oA,
Hlog, FC5E URO, RIEKE HEIR; Two-Way ANOVA, B & 35 bR R 7R 78 [R] — I (8] 50, %% 25 1R B AL B4 5 0 B AH 2 T g L At

gL *RIKP<0.05, **F£xP<0.01; F[H

The y-axis shows the log, fold change (log, FC) of each protein concentration group relative to the control group after f-actin normalization,

reflecting relative changes in gene expression; The control group is used as the reference and its log, FC is defined as 0; therefore, it is not

shown in the figure; Two-way ANOVA is performed, and significance annotations indicate only comparisons in each protein concentration

treatment group and the control group at the same time point. *P<0.05; **P<0.01; The same applies below
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Fig. 4 Expression of interferon-related genes and inflammation-related genes in the spleen and head kidney of largemouth bass stimulated

with tMSIFN-y
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Fig. 5 Analysis of the inhibitory effect of rMsIFN-y treatment before (A) and after (B) LMBYV infection on viral replication
TE Al — WA S, AR FRER RS AN H A 2 7] 2 57 .3 Two-way ANOVA, P<0.05
Within the same time point, different letters indicate significant differences among treatment groups; Two-way ANOVA, P<0.05
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Fig. 6 Expression of interferon-stimulated genes and inflammation-related genes in the spleen and head kidney of diseased largemouth bass
stimulated with rMsIFN-y
R AL FR FIT 28 N eMSTEN-y 2b H 21 (LMBV+rMsIFN-y) FUp 55 8¢ e 5t 18 41 (LMBV+Tris-Hcl) A % T o B % 18 4 1E B-actin®sE 1F 5 1
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B o S22 AR R TE R — I 1] £ P, eMISTEN -y &b 3 2 R 5 35 3k ot R AL 2 [ b e SR
The y-axis shows the B-actin—normalized log, fold change (log, FC) of the rMsIFN-y—treated group (LMBV+rMsIFN-y) and the virus-
infected control group (LMBV+Tris-Hcl) relative to the uninfected control group, reflecting relative changes in the expression of the target
genes (the uninfected control group is used as the reference and its log,FC is defined as 0; therefore, it is not shown in the figure); Two-way
ANOVA is performed, and significance annotations indicate comparisons between the rMsIFN-y—treated group and the virus-infected
control group at the same time point
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Fig. 7 Expression of ICP46 and copies of LMBYV in the spleen and head kidney tissues of LMBV-infected largemouth bass stimulated with

rMsIFN-y

ICP46 V& H YA AL 5 3 7R rMSTFN-y At B 2H A 6t 93 B3 B e Xt BR LA B-actinAS 1E J5 Wlog, FCIH, F [ BirMSIFN-y - 16 LMBV R %1 -
IR ICPA6: 3 IR, 24 log, FC<0 B, FIRICPA6 /IR BAR T F5 B 4 otf HE4H; LMBV B AT 9 JELAEFH Sk 1 2R 21 (1

LMB V53535 T3

For the ICP46 panel, y-axis represents S-actin—normalized log, fold change (log, FC) of the rMsIFN-y—treated group relative to the virus-

infected control group, indicating the inhibitory effect of tMsIFN-y on transcription of the LMBYV immediate-early gene ICP46; When log,

FC<0, ICP46 expression is lower than that in the virus-infected control group; For the LMBYV panel, y-axis indicates the LMBYV viral copy

number in spleen and head kidney tissues
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BIOLOGICAL ACTIVITY OF RECOMBINANT IFN-y FROM LARGEMOUTH
BASS (MICROPTERUS SALMOIDES) AND ITS PROTECTIVE MECHANISM
AGAINST LMBYV INFECTION

MENG Huai-Xin"’, LIN Ling-Yun’, YAO Jia-Yun’, GUO Qiong-Yao™", SHEN Jin-Yu"” and PAN Xiao-Yi"’

(1. School of Life Sciences, Huzhou Normal University, Huzhou 313000, China; 2. Ministry of Agriculture and Rural Affairs, Key
Laboratory of Fish Health and Nutrition of Zhejiang Province, Key Laboratory of Fishery Environment and Aquatic Product
Quality and Safety of Huzhou City, Zhejiang Institute of Freshwater Fisheries (Zhejiang Freshwater Fishery Environmental
Monitoring Station), Huzhou 313001, China; 3. College of Marine Science and Fisheries,

Jiangsu Ocean University, Lianyungang 222005, China)

Abstract: Largemouth bass ranavirus (LMBYV) is a major pathogen in largemouth bass (Micropterus salmoides) aqua-
culture, frequently causing high mortality and substantial economic losses. Non-specific immune responses are crucial
for host antiviral defence. Although interferons are known to mediate antiviral immunity in teleosts, the function and
underlying mechanisms of type II interferon IFN-y (interferon-y) in largemouth bass resistance to LMBV infection
remain insufficiently elucidated. To address this, recombinant rMsIFN-y was expressed and purified using a pCold-
TF/Rosetta (DE3) prokaryotic system, and its bioactivity and anti-LMBYV effects were assessed both in vitro using the
Micropterus salmoides spinal cord cell line (MSSC) and in vivo. The results showed that rMsIFN-y had an apparent
molecular mass of approximately 21 kDa. In vitro, rtMsIFN-y markedly upregulated the expression of Mx, ISGI35,
SOCS1, and IRF9 in MSSC cells, and exhibited measurable anti-LMBYV activity under both prophylactic and therapeu-
tic treatment regimens. In vivo, tMsIFN-y induced the expression of Mx, ISG15, SOCSI, and IRF9, as well as the pro-
inflammatory cytokines /-1 and TNF-a and the chemokine /L-8, in the spleen and head kidney. In therapeutic experi-
ments, early rMsIFN-y administration after infection resulted in lower Mx and ISG15 expression than that in virus-
infected controls, while /L-1f and /L-8 were significantly elevated; concomitantly, expression of the LMBV immediate-
early protein ICP-46 was reduced. Thereafter, viral loads in tissues decreased and mortality progression in infected fish
was delayed. Collectively, rMsIFN-y confers demonstrable anti-LMBYV effects both in vitro and in vivo, likely associa-
ted with the canonical interferon-stimulated genes (ISGs) pathway in conjunction with coordinated inflammatory and
chemotactic responses in vivo. These findings highlight the potential utility of IFN-y for LMBV control and provide a
novel perspective for immunological prevention and intervention strategies in largemouth bass.

Key words: Interferon-y; Antiviral activity; Largemouth bass ranavirus (LMBV); Micropterus salmoides
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