K= 243, 2024, 48(5): 059406

;j(jé‘%z‘ﬁ T

JOURNAL OF FISHERIES OF CHINA ‘

Science Press

DOI: 10.11964/jfc.20230614047

TR E N EB 59 c-Myc E{EIRIES KBRSV

A2, PR, RRA, K B, Rak
EoE, FFR°, #ou

(1. EK B2 B BRI A =B ST T, R R A ER v F 25 ) Bk B SR ==
I RAEKFE= Y G SR EFEE SRR E, RN 5103805
2. LigEE RS S Ea5E, Lilg 201306)

WE: T SR % (SCRV) {7 8 4% 8t c-Mye (Sc-c-Myc) 3 i 8 4 4 & Bk i A it
B FALE, AFRBET ARENEREGEAREFTHTRSE Sc-c-Myc THEHFHER B,
MF AN EAERKTEE NEZE);, Co-lPERT R, SCRVH N & g 5 Sc-c-Myc 7 £
A EAE . it PCR ¥ 3k 17 7 % & Flag #5457 7] 8y SCRV-N X H By ORF F B, Fiyz
7 SCRV-N Z& 5 it 5% i& # 1A pcDNA-N-Flag; 4% pcDNA-N-Flag Jit fr 4% 4= 4% fix 41 28 40 Jie, %
(CPB 4/ %), #hEEMERE T, Sc-c-Myc 5 SCRV-N 12 40 i W /£ £ E £ ;
3t 3 # F L b E B PCR(RT-qPCR) #0 %, % E1 37, (Western blot) 4 | % %+ pcDNA-N-Flag #
CPB 47 /i, % % Sc-c-Myc K # 4 Bt it X #f 8 2 % 4% B (GLS1. GDH fr IDH2) ¥ &3k & L,
A I Sc-c-Myc. GLS1 W4 F A PRk akFHEF L. K LXMW, SCRVHNEH S
Sc-c-Myc T 1E & # Sc-c-Myc By & ik, T IF&EFE * 40 & AB A #&E, & SCRV [
TR T HHE K

KA 8%, k)G & (SCRV); #c-Myc; & A THE; A &BMENAH

hE5TES: S 942

I 25 5. (Siniperca chuatsi) 37 5835 AR WA W &
SR 1N S N T T NI (3 i o
5755 R i 1) B R BEOR BRI B, SR RGP I L T ™
EHLTEHA . Hh, 8% 8RS B (Siniperca
chuatsi thabdovirus, SCRV) 5 & B mii fic & WL A 5 7%
KM E 22—, JRYE SCRV J& 1) A 07 4 21 1
PUBE PR3 M S5 AR R, SR TSR] @k 80%-~
100%™, SCRV J&J& T iR 5 F} (Rhabdoviridae)
a-FUR G B W BL (4lpharhabdovirinae) 8§ 3K 55 75
J& (Siniperhavirus) [ —Fh 55 RNA J 5, Hw
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XERARAERS: A

TR ALK 11 545 bp, AU HED 5 9 2E &
M1, A3 RNA MR 19 RNA 4 i & 1 (RNA-
dependent RNA polymerase protein, L), ## & [
(glycoprotein, G). ¥4 H (nucleoprotein, N), iR
1k #5 1 (phosphoprotein, P) DA M & i 2 14 (matrix
protein, M),

R BE 2 — PP AR AN S AR A A, W EARKEE T
40 A BT B A A R S8 nUH: B B Y 52 A
SR DG, N RE S A I AN AU g R LA
PR S AH o B S ) 4 5H I A A= R T MR
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AIE I . B R . BRI R A
WE RAES, FEAEM N A e A 3 A
e, B (1) 4 2 Tt e 9% fif 32 72 (glutaminolysis):
TER F WM (glutaminase, GLS) FITEF T, A%
T i w2 SR AL A 2R, BE IS 7E A 2 R N A
(glutamate dehydrogenase, GDH) i1k T #4k 4 o-FR
TR (a-ketoglutarate, a-KG), SREHEA=EIR (TCA)
PEIRUS (2) 75 Bk i 18 JE MR AR I i 42 (reductive
glutamine metabolism, RGM): ¥ % Bt % 7 4 GLS
1 GDH AR a-Fil — M5, o-Fi % R E 5 57
Fr A 2 I &0 B (isocitrate dehydrogenase, IDH) ¥ 1k
WG SRR I A AT R, SR e AR
DR Mk A B AR (3) I H KGR AR
A ABE N AL B 2R 5 2t A Az s e H ik,
A F7 20 SE AR SRR P SR ARSR E R L2 R
BE (10 52 1) 15 5 HORSE T4 20 1k Jig - BOHAR U G
B, AN E 4} 2 (human cytomegalovirus,
HCMWV)!" | 2455 9% B (vaccinia virus, VAV)'" | &
Yu Pk 5B YR SE 9% B (infectious spleen and kidney
necrosis virus, ISKNV)!'Y 13 fi## 55 fR 555 7 (snake-
head fish vesiculovirus, SHVV)!' | XJ#F F BELE A5 1E
J% & (white spot syndrome virus, WSSV)!" | i 83K
YL W B (red-spotted grouper nervous necrosis virus,
RGNNWV)" )}z SCRVP™ 4,

c-Myec s 42 40 LA QG iy G B e s IR -, BB
% ] 47 A 2 TR T I A 3 A T R Rl A 2 Tk g
1(glutaminasel, GLS1) 3Rk, DT I8 45 45 S ok
R ST K B, o B ) 5 g B e 7 A
5 c-Myc B HEERN, A c-Myc A E
PR BTG, T A A A A P N e
(Adenovirus, ADV) i E4ORF1 F[H P~ nl LY c-
Myec 54, LR GLS1 % 235 5 1 52 B 1 32 40 i
A 2 I e A QU R i AR5 TR IR VY PR R A S
Ji FF (Kaposi's sarcoma-associated herpesvirus,
KSHV) ) LANA % (15 HIF-la M1 EAEH, &3
9k HIF-1a 5% 5%, 00 c-Myc fe#E 4 2 BEiZ Y
AR, DTG A2 A B 0 A T A

RTIIETE A B, AE ORI 41 2140 & (Chinese
perch brain cells, CPB cells) #, p53 1 ¥ 5 Sc-c-
Myc. GLS1#j3Rik, {HJE SCRVIEYL 5, p53.
Sc-c-Myc. GLS1 Fik¥ 2 FiH, Pitk, AT
HEM SCRV H #: 2 F AT BE 5 Sc-c-Myc AHEAE M,
DT 04 i A U e A8 L3 ks 2 HE B
WFH K o AWEoE o e e L UTTE . A0 e
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PEZEHH & SCRV 5 Sc-c-Mye HAEMW#EEMN, I
o 0 B AR i i S 200 A T P £ I 3 A O B il 1Y)
FikAAk, LIAf#HT SCRV 842 Sc-c-Myc 3117 4
P 1 S 20 M AT 2 e A I E AL 1 21 P

1 MRS TTE

1.1 408, BHRMEE

CPB 4l 7 Fi AR 8 257 F A7 SCRV-
QY KR A S5 % 41 B IR A, pcDNA3.1(+) i

1.2 R FFniE

TRIzol Reagent ) H Invitrogen 28 Al (3£ [ );
Evo-M-MLV RT Jz i #] & . SYBR Green Pro Tag
HS W F i p R A TRAARRAF] (FE); Endo-
free Plasmid Midi Kit 1 [1 OMEGA 2 ] (' [ );
Protein A/G. Flag #+%5 [T H Proteintech 2 ]
(G5 HE); Wesl2-230 kDa 43 55 i 77| & ) H Protein
simple 28 /] (EE); HLode@mkKFmm A LigE =
RKAEDHEARAGRA A (PE); 8% c-Myc(Sc-c-Myc)
PR A SZE 2 1l 2 R AF™ s 3l FITC FRid 92t
B PRI Cy3 dic PO =t B AL N
22 YRR A BRA R Transfect EZ 3000 4% 4t
I B ELGBIO 22w (7 M); R DI F
TaKaRa( H &),

1.3 ‘mpEIEFFmE M

I L-15 55 3% & (% 10% Fetal Bovine Serum,
FBS) X CPB i Jitd RIARFLL 1« 3 #EATIEAG, SR
JGEFIC CO,. 28 °C BEFRAA T TR % . A s
MR AR B, B 2~3 AL 1R, Rrani i i
F 90% AT TR, Sol IR SR B, IR
WhBR LR 2% s W (PBS) Yk 2 YRS INA U L-15
FEfY SCRV #5HE M (MOI=0.01), & T CO, {3
Firh 28 °CHEHE 1 h, #MN L-15(% 2% FBS) 15 5%
BIE, BTHFRR DRSS

1.4 RNARH. REFRMEFRKHEE PCR
(qPCR)

SR TRIzol 32 XiF 15 37 g (1) 200 i 1 35 9 4 VR 4
BUE RNA, SRJG 3] Evo-M-MLV RT 5% 515
B RNA Rk cDNA, HAK Dy k44 I8 i
VLA EAT . AR O AR S ALE B, EEX Se-c-
Myc, GLS1. GDH #1IDH2 B& #7514 (£ 1),
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®1 AHRERNSIIFT

Tab.1 Primers uesed in this study

G/ E2RN 2] Fig
primer name sequence (5'-3") application
SCRV-N-F (Kpn 1)CGGGGTACCTCAAGAATGGAACACCAAATC peAuN Al '
SCRV-N-R (4pa 1)TCCGGGCCCTTACTTATCGTCGTCATCCTTGTAATCGATTGCTCACAAA vector construction
GLSQ-F TCCTGCGGCATGTACGACTTCT qPCR
GLSQ-R CCAGCTTGTCCAGTGGAGGTGA
GDHQ-F AGGTCCGTCACTATGCCGATGC
GDHQ-R AGATCCTCCACCAGCTTGTCCTC
IDH2Q-F GTCATCAGTGTGGTCACGGTACG
IDH2Q-R TGGAGATGGACGGAGACGAGATG
Sc-c-Myc-F ATGTTGCAAAGCTTCGCTC
Scc-Myc-R TTAGCTGCGAAGCTGCT
18SQ-F CATTCGTATTGTGCCGCTAGA
18SQ-R CAAATGCTTTCGCTTTGGTC

vE HURHABAE ARGV GLR, BEVIAL ST AR I PRy B . ML T RIZ N Flaghn 2 Fr 41l

Notes: Bold italicized black box represents the enzyme cleavage site; the base in front of the enzyme cleavage site is protected base; bold underline

represents the sequence of Flag tag.

% H] SYBR Green Pro Tag HS {# FHULH 453347 qPCR
S, BEAFEMIETT 3WREATER, 18S rRNA 1E
KNS, {288 gy P AR kA

1.5 SEIE (IP) SRESHh

4 SCRV LY CPB 40l 2 i 135 5 1
ug Sc-c-Myc LR TE 4 °C FHI A L& . ¥ H 1
mL RIPA (/A% PMSF) M4 30 uL proteinA/G fill
A BRI 5 ok % A PR IR B,
3DFEIK I 4°CEF b, HHUARFIERF 5050
B, HHiGHA RIPA (A7 PMSF) i UEIBERDTTEY)
A GE B SDS AR v, & W 10 min, 7E
12% () SDS-PAGE #¢ ¢ I (140 V, 40 min) 43 % .
%SO R aEAFN, BHREAS
U RS R, BES RS = LI R R R A Ay R R
A BRA R TR USRS 587

1.6 HIEILIE (Co-IP) K& G IZENITE (Western
blot)

B 55 %2 T pcDNA-N [ CPB 4i fifd 44 “ 6 % It
TE (IP) 5 5t 1% 43 A7 fr 34 75 v 43 5 Se-c-Mye 4t
f& . SCRV-N & FIHuiRSI & 1P HEM, 28 12% 1948
P & 5 HL UK (SDS-PAGE) 43 %5 5 , #f PVDF JI% ]
AL B 15 s, PR F/KIRIE 2 min, #R
Je B U B R i G R A B R AE R YR
D) 7 2 R 9 P A AR P 1 min, [
BRAHL, SR JG B HL kR POk B O FE RS R
PVDF fii (140 V, 30~40 min), $RJ5H 5% WL

R E K7 2: 2 E /) sponsored by China Society of Fisheries

WhiEATE A 3 he B SR —H0 c-Myc (1 ¢
100). SCRV-N(1 : 1 000), B-Actin(l : 3 000) 7£ %
Vi FWEE 3h, I PBST ¥R 15 min 5, S
Pr(1:5000)7E =W FME 1 h, {fif] HRP EC
L (Millipore, JE[E) &,

1.7 EREFAFRINE

R4 SCRV-QY #k N & [ 37 5% i A
R 1457 45 FN Flag #3258 1951%), LA SCRV (1) cDNA
FEARIEATY R, SlnEE 1 Ko RS R
fif K PCR 724 5 484K pcDNA3.1(+) PEAT XUEEYT
Mgk . R Bok i )5 H T4 DNA ¥ 4 [l iE 17 3%
%, HFALBI KT (Escherichia coli)y DH50 H1
LM hETR e . B PCR & m, Kb E ek
PcDNA-N 3% Z N SCHRAYH AR FRA 7T
1.8 HHAREE AR A HEN

¥ CPB AiffifL = 12 bk, fFFdifik Em 2
ML )5 , >R F Endo-free Plasmid Midi Kit 43 5 4%
B pcDNA3.1(+). pcDNA-N-Flag i %k Fiki, 2k
JEARYE(E FU IS, {8 Transfect EZ 3000 ¥4 4L i
F ¥+ pcDNA3.1(+). pcDNA-N JFi ki (JFi ki /ug = %
Yk F/ul=1 : 3) %% A CPB 4l fis . % /1] Endo-free
Plasmid Midi Kit 43 7| #2 Bl pcDNA3.1(+). pcDNA-
N-Flag it F 3k ki, SR J5 AR 48 (6 H e 15, fiff
H] Transfect EZ 3000 %% 4% i 57| ¥ pcDNA3.1(+).
pcDNA-N JFUki %% A CPB #iiitd . 4444 24 h )5,
A 4% ) Z R EERE &, FFIA 0.5% ) Tritox-
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100 &M%, 1%BSA B 5, AR BLHY Flag 41
fF Sc-c-Mye PUIAMEE , FIMAH A 6 R —
BrALitry R =40, H DAPLY4A%, SRJ5 1l I
I AL B TSR
1.9 %3 pcDNA-N-Flag %I Sc-c-Myc & & S Ft
B 4X 15 48 X Bl B 52 i

# pcDNA3.1(+). pcDNA-N it 3% 35 i s 54 e
CPB 4iiffl, 48h /5, FEHUNMEE RNA M4 A,
T 3F 5% % % 52 SE B PCR (RT-qPCR) Hil Western
blot, 43+#H1 SCRV-N & [ X%} Sc-c-Myc Fll 4 2 Il i
ARG B (GLST. GDH 1 IDH2) 1540

110 it oh

P i ok B 3 CEAT S, LAY E bR
W22 (meantSD) 7/~ , K GraphPad Prime 5.0 2
HEDE, HAHZ B RERR AR EE,
FH SPSS 21.0 L4 F1 4 BT 4 18] 22 5 11 5 25 PR AR
*P<0.05, **P<0.01,
2 iR

2.1 SCRV-N Z#EH5 Sc-c-Myc B1E

IP FE 5 B9 SDS-PAGE 45 - 78, £ SCRV J&&
YU iy E 45~65. 65~75. 100~130 ku A 45 4k

B SOAE (87K R B E B o B 45 2R
/N, Sc-c-Myc IP A e 1 MR EEEMA,
BRI BRI A TR, HRBOR R (% 2),
# I SCRV-N FEH A HE S Sc-c-Myc HAE, TR&ff
FHl SCRV-N ZE LA Sc-c-Myc Filksr 54T 1P,
WB Kl 25 5 7R, 72 il A SCRV-N & [P 1
IP BE & H R 3] T Sc-c-Myce, fEH Sc-c-Mye $i
A TP AL ARSI 2 N &, #HH SCRV-N & [
5 Sc-c-Mye ZBIfFEEAELCR (K 1-b)o

2.2 SCRV-N g RIAE FRHLE

ik PCR 414K 45 T 47 A7 Flag br 25 )7 51 (1)
SCRV-N £ [H 1) ORF F B, 271200 bp([&l 2-a),
P54 W R BER /N . % PCR 7= 4 [l Wi 5 B &8
pcDNA3.1(+) Z kAL B 706k J5 517 PR
Yo, R EIR, pcDNA-N-Flag HR Y 1 H K 4y
1200 bp A H- B (18] 2-b), 207 560 3 W 28 A by
AL
2.3 SCRV-N # Sc-c-Myc ARt A E{iL

% pcDNA-N-Flag Jitki%%h 4 CPB 4ifid, #5445
PEATIEE A e M2, 25 /R, Sc-c-Myc Al LA
55 SCRV-N 7£ 40 Jfl J5z A #7752 08 7 B (BT,
PE—UIH T Sc-c-Myc 7 L5 SCRV-N HEAEH .

#FR2 Sc-c-Mye BEIEPEE LA SCRV EH

Tab.2 SCRY proteins identified from the immunoprecipitation commplex of Sc-c-Myc

HHERID EEA Ok B R EE A A% EAD Tk
protein ID protein name intensity sequence coverage MW
Q067240 nucleoprotein 68 329 4.5 47.44

IP: c-Myc WCL
ka M Con SCRV Con SCRV

180 IP: SCRV-N

135§ IB: c-Myc

100 | Input

75 M

65 IP: c-Myc
IB: SCRV-N

45
35 |

()
1 1 Co-IP 284347 SCRV FFEFEEHS Sc-c-Mye HE1E

(a) SDS-PAGE 4} M7 TP 45 55 (b)) N & 45 Sc-c-Myc & A HAE 4 HT; M. protein marker; IP. % UTiE; WCL. 41 fBLfAM; 1B. %% BNk
Input. BAPEXT I 73k, SBERURB ST BZAAHLL, SCRV Y4 & LI 2R (1 3 457

Fig.1 The analysis of the interaction between SCRYV virus N protein and Sc-c -Myc by Co-IP

Input

(b)

(a) result of IP; (b) detection of the interaction between N protein and Sc-c-Myc by Co-IP; M. protein marker; WCL. cell lysates; Input. positive control;

arrows. protein bands identified in the SCRV infection group compared to mock-infected controls.

https://www.china-fishery.cn

HPE K FE2:2: 3290 sponsored by China Society of Fisheries


https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

SRAK IR, 45

IR 4R, 2024, 48(5): 059406

bp bp

2 000 2000
1500 1500
1000 1000
750 750
500 500

250
100

250
100

()

M 4 5 6 7 8 9

(b)

2 W"ENEATREHEWHEE
(a) PCR #"3 SCRV-N ORF; (b) PCR % 5& 5 f£ 14 ; M. DNA Marker; 1~2. SCRV-N ORF £ fh; 3. FATEX I 4~9. pcDNA-N FH M & #k o

Fig.2 Construction of overexpressed plasmid of viral N proteins

(b) PCR amplification of SCRV-N ORF; (b) positive strains was identified by PCR; M. DNA Marker; 1-2. SCRV-N ORF samples; 3. negative control;

4-9. pcDNA-N positive strains.

DAPI Sc-c-Myc

20 pm

SCRV-N-Flag Merge

Elik SCRV-N EH5 Sc-c-Myc fAi S EAL
1. DAPI Qe a4l t%; 2. —HiWE A Sc-c-Myc HEADUA; 3. — P H flag AP 4. M. Sc-c-Myc & H Al SCRV-N-flag & FH 3L 5& fii

LR : 20 pm.

Plate SCRV-N protein fluorescently co-located with Sc-c-Myc in CPB cells

1. Nucleus by DAPI staining; 2. incubated with the primary anti-Sc-c-Myc sera protein; 3. incubated with the primary anti- flag sera; 4. Co-localization

of Sc-c-Myc, SCRV-N-flag, and nucleus. bar: 20 pm.

2.4 %3 SCRV-N X} Sc-c-Myc K & & Bt Bz 1€
1548 X B 0 22110

Co-IP 45} i /X, SCRV-N#H 5 Sc-c-Myc
HFrEHAE, HE2Y5 Sc-c-Myc HAEJG &5 X Sc-c-
Myc J 4% 2 B e A 3 4 OC B (GLS1. GDH #l
IDH2) Rk A7 M #F — 2 i . RT-qPCR 452
Won, HXTIAML, Y SCRV-NJG Sc-c-Myc
1 GLS1 mRNA (R E¥ W FiE, 55X A
Fe A3 B3R T 2.1 4% F0 3.1 4%, {H2 GDH Fi IDH2
mRNA RIEZEMA R (K] 3-a), WB 4R IR,
Bt SCRV-N J5 Sc-c-Myc Hil GLS1 & [ %51
T, GDH Ml IDH2 (AR B3 (K 3-b).
ERgE R EM, SCRV Il LLE S H N HH S Sc-c-
Myc HAE, 123k Sc-c-Myc Fl GLS1 Ay 33k, #Eii
PR 1 o 200 A T e A U L e A AR E A D
b 75 52 TG 5

R E K7 2: 2 E /) sponsored by China Society of Fisheries

3 Wi

CAHREZHFEERY], WK S E 40
L/ NG e = R T T AR R 17 B/
B BE K 4 W (poliomyelitis virus, PIV) Fil
HCMV A i 118 285 % 1 4 S Ik e A 47 4 200
e N P 2RISR &I, SCRV & il
138 A SR T A T M R A G e B A A AR -
Myc J&—Fi% SR, 7 9o 20 I R0 75 8% e 1Y) 1
TN AR, ELRE R A 2 Ik e e A i A B
W GLS1 A Z W e i iz R g 23R 5, T
BB B RS0 2 FOR AR TR I
cMyc fi #F 45 2 WE R ACHT,  H 20 35 Q] 4 45 -
Myc T 895 4 2 Mk e A R g 5 U]/ 4

SCRV (1) N 2 F B A 4205 5 5 1] 5 5% s 1y
M, BHEALRSEEY, (HZEXFF SCRV ) N & H
PR DI RE A BIF S R il o 250 i S g St

https://www.china-fishery.cn
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e
|

FHREE K ik

relative gene expression
[\8}

4r o mm pcDNA3.1 (+)
— pcDNA-N

‘winlaal

Sc-c-Myc GLS1  GDH
B[R 44 B

gene name

(@)

pcDNA-N pcDNA3.1 (+)

Sc-c-Myc

GLSI i -
GDH | aﬁiﬂ"l
e

IDH2

(b)

3 %3 SCRV-N ¥} Sc-c-Myc. GLS1. GDH F1 IDH2 89501
(a) mRNA FIETELL; (b) HARIEE; o RERFEER, P<0.05, R MEFER, P<0.01.
Fig.3 Effects of SCRV-N transfection on Sc-c-Myc, GLS1, GDH and IDH2

(a) mRNA expression; (b) proteins expression; "*"represents significant difference, P<0.05, "**"represents very significant difference, P<0.01.

DUVE . 4NH AL e 7 26 22 SCRV A9 N 15 Sc-c-
Myc fEFEHAER R . AMIERY, JHEEEA L
B c-Myc 8 IR E PRSI Y o-Myc 8 11
T PERAE I c-Myc By ik, HEmJA 7 & Bt
WEN N ADV B E4ORF1 J:H =¥y il DL 5 c-
Myc 254, it cMyc 1 miR-23a |- H% 5%
g A 1e AN WA EBV W LMP1 &
F R LA i 358 c-Myce 5 IDH2 J5 3 7 19 45 &,
fif TDH2 @5 2235, AT 3 44 1 3= 40 B 1% 45 =0 19k
W JE PR R AR R 2 H B S G A %t
SR, Y SCRV-N & 1 7] Db I Sc-c-Myc
M GLSI %3k, W] SCRV Zidid N A5 Sc-
c-Myc HAE ¥ 45 s BE G . H AR S0 45 L bl
7k GDH il IDH2 A5 JC i %781k . GDH. IDH2
T AR A R AR Y O RE, (HR R Z
GLS itk = W43 s S AR i e 4, FeA T
PR Y BRI A RE SR B R, ik, &
SR GLS Fakfitm, (HJEh TR, #
A5 28 R HE 45 6 H KA ads 728 A 4 Tk HE K
I A E A B il A2 AR R b A2, Ik, KT
JICY)E35 1 GDH . IDH2 B3EiA T2 i,

Zi L frik, SCRV i it N #1515 £ Sc-c-
Myec FAE, I8 ¥ 23 S WA i 2 ok 0 2 A
B IR T, ARSI X SCRV A i i
5 Sc-c-Myc AH B 1E FHE 845 4 2 WE G AL —
Bl 8, W58 T Sc-c-Myc 7£ SCRV JEYLFH S5
AM A EMA P /ER, KB T SCRV @i N
E 515 F Sc-c-Mye HAE, #IAERT SCRV &
Yuifs S48 S I e A A 0 4 LD, 33X A i B
SCRYV U HIL il 1 B 17 657 500 R 5 75 5 45 11 P 3 3
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Identification of interaction between SCRV-N protein and Sc-c-Myc and
its regulation of glutamine metabolism

ZHANG Qiushuang '*,  YE Caimei ?, NIU Yinjie', LIN Qiang', LIANG Hongru ',
LUO Xia', LINingqiu", FU Xiaozhe "
(1. Key Laboratory of Fishery Drug Development, Ministry of Agriculture and Rural Affairs; Guangdong Provincial Key Laboratory of
Aquatic Animal Immune Technology and Green Breeding, Pearl River Fisheries Research Institute, Chinese Academy of

Fishery Sciences, Guangzhou 510380, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: With the continuous development of Siniperca chuatsi culture technology, the scale of S. chuatsi cul-
ture industry in China has been expanding. However, in recent years, outbreaks of S. chuatsi viral diseases have
become more frequent, causing serious economic losses to farmers. Among them, S. chuatsi rhabdovirus (SCRV)
disease is one of the most common diseases. Viruses are non-cellular organisms that rely on host cell metabolism
to complete their replication and proliferation, and viruses induce host cell metabolic reprogramming to rapidly
obtain the biomolecules and energy required for viral replication and proliferation, including glycolysis, glutamine
metabolism, lipid metabolism, nucleotide biosynthesis and so on. In turn, c-Myc is a key transcription factor that
regulates cellular metabolism, and can regulate the expression of glutaminasel (GLS1), the rate-limiting enzyme of
the glutaminase pathway, thereby regulating glutamine metabolism. Moreover, viruses can alter c-Myc protein sta-
bility or activity by encoding viral proteins that interact directly or indirectly with c-Myc, thereby regulating cellu-
lar metabolism. Therefore, in order to study the molecular mechanism of how SCRYV regulates Sc-c-Myc and then
regulates glutamine metabolism, the viral protein probably interacting with Sc-c-Myc was identified and analyzed
by co-immunoprecipitation (Co-IP) and protein mass spectrometry in this study. SDS-PAGE results showed the
specific protein bands of 45-65, 65-75, and 100-130 ku in SCRV-infected cells, and protein profiling showed that
one viral protein was identified in the Sc-c-Myc IP sample, which was the nucleoprotein (N) of the SCRV, and the
peptide intensity value of the hit was high. The Co-IP results showed that SCRV-N interacted with Sc-c-Myc. The
SCRV-N ORF with Flag tag was obtained by PCR, and the pcDNA-N-Flag plasmid was constructed. Then pcDNA-
N-Flag plasmids were transfected into Chinese perch brain cells (CPB cells), and fluorescence microscopy obser-
vation found that SCRV-N colocalized with Sc-c-Myc in the cytoplasm. Furthermore, quantitative reverse tran-
scription PCR (RT-qPCR) and Western blot were used to detect the expression changes of Sc-c-Myc and key
enzymes in the glutamine metabolism pathway (GLS1, GDH, and IDH2) in CPB cells transfected with pcDNA-N-
Flag. RT-qPCR results showed that compared with the control, the expression of Sc-c-Myc and GLS1 mRNA was
significantly upregulated after transfection with SCRV-N, increasing by 2.1 and 3.1 times, respectively, while the
expression changes of GDH and IDH2 mRNA were not significant. Western blot results showed that the expres-
sion of Sc-c-Myc and GLS1 protein was significantly increased after transfection with SCRV-N, while the expres-
sion changes of GDH and IDH2 were not significant. In summary, it is observed that SCRV interacts with Sc-c-
Myec through the N protein, thereby regulating the glutamine metabolism pathway to meet its own replication and
proliferation needs. This study aimed to explore how SCRYV regulates glutamine metabolism by interacting with Sc-
c-Myc, investigating the role of Sc-c-Myc in SCRV-induced glutamine metabolism remodeling. The findings
reveal that SCRYV interacts with the Sc-c-Myc through the N protein, preliminarily uncovering the molecular mech-
anism of SCRV-induced glutamine metabolism remodeling. Therefore, it provides a theoretical basis and new
insights for understanding the pathogenic mechanism of SCRV and for the prevention and treatment of SCRV.

Key words: Siniperca chuatsi; Siniperca chuatsi thabdovirus (SCRV); Sc-c-Myc; protein interaction; glutamine
metabolism
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