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R, FEAY, REE, RWE, F2TH, a &,
Bk, RN, B B, &
(1 IR Em R0, | RE KR AT E ASRE, TR M 510631;

2. 8RN TR =B s R B 5B, | R B KIRE 5K i % & TREF AR L L,
PO KR ESKEFREESSLIRE, TR 510225)

WE: AR RCMycksk. BEABERMPHERAREEMN=ZFZHANKE, AR
YRR T A E 3T & 5 4 iiL(GF-1) % 8 C-Myc 3 H (GF-1-C-Myc), 4% & 7% GF-1-C-
Myc#: ] cDNA 2 K814 bp, FF % [ 3 4E(ORF) % 285 bp, %k #4 95/ A H # (aa), H % AR
PR G e — 3R — Bk (HLH)Z A3k, kA st 7 GF-1-C-Myc&k &, I &
% EHLE . KA LB T EPCREA(QRT-PCR) 5 % % B 7 % (WB) & Il T GF-1-C-Myc
EWREFow ZRRERNES . FRET, $Z 4 A8 2 F B0 H GF-1-C-Myc#t F
Wy K3k fo g £ F0 o B (NNV)B Z 6, 7 fn 4 & Bt % 7 [ B 12 ¥ GF-1-C-Mycth 3k 35 Fn
NNV & &5 tsh, NNVE G F I GF-1-C-Myc#k B #y &k ik, I 8 % ¥ 48 GF-148 o 3% 5
WP AREABI . AREYW, GF-1-C-Myc B 45 /8 £ 4 Bt R, WA F T4
BFRKENEF . RERAHENNVIELRET £,

R A nnt; CMycitH,; GF-14100; WAXRFEE,;, K, H4BK

PETES:

#l 25 YR LI B (nervous necrosis virus, NNV) 32
LR Y £ 28 i S RN AL D R A D, S O A W
INFE, DAL ok H 5 B £ 28 95 5 R Ry o 2 A ik s
AR R HE 9% (viral encephalopathy and retinopathy,
VER), WFR M5 M+ 22 IR JEJE (viral nervous
necrosis, VNN), & — Fift th 5 [l P4 3 A7 ) 7 i £
Fem el PR, VNNE&EE 7302 F0 &
BAPASE, UNLLEE IR 5 6l (Takifugu rubripes)™ |
{85 (Pseudocaranx dentex)” . 5% Bt 2 8 (Verasper
moseri)™ | I 15 A1 B i (Epinephelus akaara)™" |
FLAE AL 8 (Poicelia reticulata)" V55 1 1 1R 43 A
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2 KorE ¥R 44 3%

MY, C-Mycn] 3 ik I8 425 240 B 1 4 2 ot i A
W, DR 2 B s 7 19 52 ] 22

B AW A(E. coioides))® T H X H
(Perciformes), f1¥E %l (Epinephelus), f&—Ff)"
P, F20Mm TR EEE, RERS
WA, HABRESE, ERFE. EK
. WMk, ZTRFHENTR, C&
B R FR ] 32 T K A 2 SR o i 2 — 0 B
NNV YL AT DL S $0RE 7 A B 0 F iy 31 K i
&, W AHABRFHEMWEENR, 2506
Z R A, DR A 5 e R RN i
FHEAEF, S B 5 1) 2 Rl

A A ML (glutamine, Gln)Z A P1A N 5 1Y
Uie 25 = BE R, HAE 45 2 W % 1 (glutaminase,
GLSMEIL T = S5k b, A ATP, N4
feftnehr, [WATORRE S = RMRIGIA, & H
fby i, $EptepE = S —Jr i, e
s e E MR AT B IR E W . AR Z e EE A AT
DAVE 515 40 Mo A 2 e B AR R AR i s,
MR s A A E HC, 2R RN, =
B AWM 2 B EIHINNVAR Z 6], C-MycFE R AE
2 1 A 2 T i £ OB O 4 e kS ) DG B O,
{E R LR LA Ak R B

H i ¢ F Rhai A1 B i C-Myc K R I BF T 1
AHRIE . AR E W SERE T Rl A BE 68 5% 4
MIGF-1H (9 C-Myc eI, FFREFE T 4 &L X C-
MycHEPRITE 28 300 1 e th i P AE . ot
FELE T R B i M RSO R S %

1 MRS IS

1.1 SCIe#t Rt

Sy I AT A B £ 8 2% 4 if R (grouper fin
cell line, GF-1 cell)l¥ | 11 [ 5 125 A= ¥ B IR AUF 5 I
PAE L o FE6FLAR T 46 5% FBSHYL-1585 5%
FEIEFEGE- 1401, BEFRiRE 28 °C, Fidll il %%
JE K 380%~90%MF , FPBSTEVEANMI3 vk, L5
2H 240 it o8 FH 9 5 J G B % (multiplicity of infection,
MOD) L.OFYNNVHEA TGy, X B 21 48 g fin A 55 o5
PBS, HIGHE T28 CHFMTE2h, M5 £
M EW, FPBSIEYE2K, FINA2% FBSHY
L-1585 573, B F28 °CIEFAA T HE 3%, 43Ik
EIRYLF0. 12, 24, 36HI148 hiYkE S, FELHFE
i FH3FLARMEAE A E A
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1.2 #$HAWMEGF-14C-MycE E =&,
EMEEF DN S T ERIRE&

#a % 52 8 GF-148 8 C-Myc A B %, 4 F= &
WAE & F 5 B RNAMY 1 B % BB RN Aiso
Plusif | 5 I F5 2R AT $2 0L, $RERGF-111) S.RNAH]
Nann0-20053 Y66 B iH(ALLSHENG, i M B8 A%
A B Y s FLl R AR 5 SR i HIScript”
Q Select RT SuperMix for qPCR(+gDNA wiper)iz 7
& (Vazyme) & BicDNA, 7E-20 °CIRAF&H . R
P Clone Manager® : FT 003 (1) 434 417 A4 BE £ C-
MycHE R 2K 751 I RS HE (ORF) BT 75 514
(F1).

®1 BAASIMREFT

Tab.1 Primers and sequences

514 Fe5i(5-3") JS7 ]
primer sequence from 5'to 3’ application
C-Myc-F1 ~ GACTACGACTCCCTGCAACC i i C-MycH: A

C-Myc-R1  CTTCCAGATGTCTTCACTCGGT

CCCTCGAGGGCGGAGGAGGAGG
AGGTAGCCAC

C-Myc-F2

C-Myc-R2  CGGGATCCCGAGCTGTGACAGTC #sINEEYIfr 5

TCTGCTT PRI
qC-Myc-F1 ACCGATGAAAAGGTGGCCAT qRT-PCR C-
MycHER 5
qC-Myc-R1 TGCCGGATCATCTGGTGGAT
P-actin-F1  GACATCAAGGAGAAGCTGTG qRT-PCR -
actinFE K FIE

p-actin-Rl  TGCTGTTGTAGGTGGTCTCGT
CP-F TTGCTGGCTTCCTGCCTGATC ~ qRT-PCRKF K

FISEHRIE
CP-R ACTGAGGTCGGACTGTTCTGC

PCREZ WA Z20 uL: b FiE51#451 ul(10
umol/L), #HicDNA 1 uL, ddH,O 7 uL, 2xTaq
Mix 10 pLo OB FRFF: 95 °CHIZE 1S min; Bl
95 °CAEPE30s, 55°Cidk30s, 72 °CHEf# 1 min,
35ME ; ZJF72 °CHEMI10 min, 4 °CLRFE
PCR™ ) 25 1.0%35 JE W68 e FEL VKA DU J - FH g T
WO E (RARA AR A BRA R, db sl &
W, JFiE% T pMD™I18-T Vector(TaKaRa/A 7], K
%), ¥4k F| Escherichia coli DHSa9, &4 T&
27N (50 pg/mL)LBRE A RE F 5 Hr , i 4 minf5
Bl E T 37 CCER K IR 4, #5597 12~18h, 5
2R PRI TR % TS5 mL & &K LB K 37 3P K
Rig%, SR PEAT R PCRAGIN , i FH JBkr /N2 3t
G CRARAEALRH A BRA R, b s % BH A R
HEAT BURL SR UG, 36 FIT ;s D0 25 R E
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538 W, 45 A EBEHEX R O BE i GF-140 i C-Myc 17119 235 15 i 22 IR 5955 7 52 1] 14 52 1) 3

1 5 RbaE 41 BE 8 C-Myc & R 7 51 E 47 FE X

1 FH R 3 4 A T 5L A A7 BE £ GF- 141
ML C-MycHe AT HE )15 855341 . Clone Manager
A X ARAR I C-Myc R 5 5 #4740 B, o I
FF WS HE(ORF); DNAMAN 6. 0% {4 1k 47 44 3
2751 43471 ; BLAST 1. H. (http:/blast.ncbi.nlm.nih.gov/
Blast.cgi) i 17 4% 11 & F1 2 SE 112 )5 51 A5 BL 1 73 #T 5
TE LR A (http://www .expasy.org/) 7 B 25 1 5 11 45
P 5 FELR A (http://pfam.xfam.org/) T 25 11 B Y
5K, MEGA 7.0 444 C-MycH NI R 4t
HEAER ;. =g 25 44 T FH SWISS-MOEDL# 4 5¢
Ao

& & Bt @ GF-1480.C-Myck B R A% & L
5% % B % LERARH S EEEPCRG Y
S RN IRE R n il 3T E AR KT e S i)
WITRIBEALIY, ¥ 1 C-Myc K ORFIX.
B, PCRIN S5 AHTR] o K 3ot B w8 358 e [l i 1Y
PCRy™Wyi#k4 7 Xl V) J 1% 42 21| pGEX-6P-1 f1 4 (TaKaRa
oNHE]), M GST-taghn M El A B H R ILE
2H JFi ki pGEX-6P-1-C-Myc., ¥ B pGEX-6P-1/5
7 R BE P R 2 R 43 ) Ak B A% 3R IR HUAE.
coli BL2ZI(DE3)#f 17 i i 1 & ik . 0.5
mmol/L 5 P 5% 48 -B-D-2F F 1 (IPTG)7E37 °C
180 t/mindiR %, K%F%4~6 h)5 5 il W 2 mLE
W, 4°CT 12000 r/min&5.[>2 min, 100 pL PBS
FEIUIE, MA25 uL 5xloading bufferii >, K
15 min, 12 000 r/minS (> 1 min, #5315 B
i W EAE TR B SN 10% SDS-5 A 45 Tt i
BEIE (SDS-PAGEJZ), 80 VHLIK2.5 W5, H% Dl
SR YL @ 1~2 h, BRI BRI, A G AR
PR 235 o AR AR A AR X 88 A o 1R 1) 2l Ak 5 [l
W7 BB 302 1 mLE A T —80 °C# .
461k 1Y pGEX-6P- 1314 Al C-Mychill 7 8 [ 44 I
AR ] B 97 1 #E 4T SDS-PAGEZ Hi Yk , 2.5 W5 kAT
HF R, BREERAMGT, E&5H5%M
N5 453 19 Tris Buffered Salinefl11% Tween®202%: 75
FI(TBST)H &1 1~2 h, 5 ETBSTH RS
min, T HLGST-taght (1 : 1 000)F5 BT 5%t
JEW ¥y B TBSTZ: s, 4 °CHKIEFE ;
TBSTVES3YK, K5 min; FEHHRPFRICH)
IgG(1 : 10 000)(db 5% 4 58 25 A= Wy He AR A BR A w)#
BT 5% BRI R M TBSTZE v i B 1 b5, TBST
VEHE 3K, K5 min; ECLE 1 min, ffiJH
ChemiScope 6000411 it .
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¥ 3K A5 1 4L B (1 HE AT 2 5 I B A4 11
B AW REE K ARME AT R E¥
LE s ) AR BEAWREREN
1 mg/mL, BEREEM 250 pgbt i A, 17
AR GRE, BILE A mehiFEE A . B250 pLit
JEEE A, IMASEIRTR(L - DA 5 2 2L AL
PEAT s o B ILIEAT AR G RE UK G e A
V22 R A Rilb AT 2 80 5. R ms, i
[C5E k7 (Sigmas /l, EH), SHFEEART
SMIRAIE S BRSO R AR
TR (SigmasFl,, FKEH), SHREARTS
TRAGTES: M2, =W i ] 95 KA 58
SRR, ShiRE ARSI EES; M2,
DU YK G 88 fil FH 3 G AN 58 42 4 00 5 B R 8 A Fe 4
RAYEES; URJE 0I5 E# & )5 R
JRMLTE , 532 )5 T80 °CLRFF o
1.3 GF-148f C-MycE F I mRNAS E B &RIE
VoKl

GF-1%8 . C-Myc# B #) mRNA £ & 547

AR C-Myc i FH 3K P 31 5T F 5L i 2o
W PCRIW . FHEslY, Vip-actin®& HAE N
%, IR IR . VIR AL 1) GF- 140 i 5
RNA AR, #% B HiScript® Q Select RT SuperMix
for qPCR (+gDNA wiper)id 7l & (Vazyme/~ 7, F§
50U A 2 R S GF-140 iR RNAH i JE I 41 DNA,,
IF I 4 M cDNA, B T -20 °CIKM IR AE . 5L
B 5 )% % 5 PCR X . fifi 1 AceQ qPCR SYBR”
Green Master Mix(Vazyme/A &), 4 50)IiR A, S
FRoche LightCycler 480(Roche, €[ [ #17., H
Hh g b A BRARE A %) B 3 BRRI PN 2 3 TR i
FP3RER . WA 95 °CHIZEYES min; 95 °C
10s, 58°C10s, 72°C10s, 45 E¥R, AMHXFFE
KB BT R R 2k o BE R iR N Y
{H+brfE 22, i H GraphPad Prism 74K /4 o i1 B K
EMEZHAEZ T 20 it g it 508, P<0.051%3%
Z 5 0 E A KR), f#i F GraphPad Prism 74K
Rz LN

GF-1 2 C-MycH& B 69 & & & & 5 #7

P2 HUAS [ 4 L) GF- 140 il 2 & L TPBSHY,
A5xSDS-PAGE I HEZZ vhii 5, THb/K T #&1S
min, F0BERAE T —80 °CYKAH . Fi IR AL 1 B
1 C-MycHE N 22 v BE BT AR KR 5 A5 T 7 20 R ARG, 3
GF-140 fu C-MyciE A %3k, {8l B-actinf
%, SRR £ BE A GF- 141 i C-MycF: A
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4 KopE o R 44 %

SR IR 5 % e 2 Se RESTAR S & rh i Oy ik i
17 Western blot(WB), {# F§ ChemiScope 6000(¥)#H
B AR A BR A A, i) X 58 50 25 R 17 40
08, Jffi F Clinx ChemiCapture %143 #1 #1417 A1 5E
101 %) C-Myc e IR 25 F 1 B-actin®E, 1 55717 WY 6 2%
(IOD), @I IR K BEEAE, 15 th & F By A X Rk
i, P i GraphPad Prism 74K {42 il #50R B #E 17
R RIB T

1.4 BEEBENGF-1HBEC-MycERHAS
NNVBY R 1

NNV & # xF GF-14m it 33 7c Jh o 25 2 Bk i
SE R R i il 75 Z BE % % 5 0 1.0 mmol/L
() 5 4 15 72 HE (CORNING A Al € 815 7% GF-141
Mo, 4390 adl. XHIR4L . GF-141. NNV4l5H
GF-1+NNV4L, Xt B4R A GF-141 5%, [A]
IFZEREFR0. 12, 24, 48 h)5 FIM-1004: W& 2%
ST AR (PG 7R 2 B 2 A, TRYIN A ARG 77 3
rh @B & n9 424k, I H GraphPad Prism 75K
PR IEA TR 1 2 43T

2 R B e 5t BINNV R 4 49 GF-148 f C-
MycH B 847 oty 5 7 it G 25 YL S B
LOFINN VIR 2% 5 R YL GF- 141, I W #E
TH A E B (1.0 mmol/L)RY B & R LA
AT i 0 35 5 L b 85 9 L Y 2 A AE 24 hiP IR
£, HIE“GF-140 0 C-MycH [H (I mRNA % ik 73
B P2 IORNARY 7 2 5 “GF- 141 il C-Myc 5 [H 1)
B F IR T o AR BN B Y ik AT 4R
B, I qRT-PCRI A2 95 75 /8% Y B % B mRNA
MXF RSB E, BHWBIE— LA IE, H
GraphPad Prism 73X {4F 4724 B 737 .

2 #R

2.1 RFEANEGF-148 C-MycE E cDNATR
ES5EYEEZENH

F 5T 7 B A 47 A7 BE 10 GF- 141 C-Myc 3
cDNA%4>K: 814 bp, ORFH285bp, #4wfit954> & Ik
M2 (aa), A 52 FRP4E 25 0 3 5 I8 e — 3F — 1B e
(HLH)Z5 #4385 (K1 1)

R4 C-Myc3t [H cDNAJF 51 1% 11 v b 2514
i FH A 28 844 BLAST T H (http://blast.ncbi.nim.nih.gov/
Blast.cgi)iF 17 4% 1 B2 Fll 2 L 1R )7 ) AH AP 434
5 IR VT B I R HHE A0 BE A0 C-Myc L R 5 41 5 Hofth 2
T 01 25 1) C-My e FRUAH FL B R AR S, B AT AH I
JEi55190%, ProtparamE 4 F: FH0IN H AR 45 #4)

http://www.scxuebao.cn

1 ETE:EGAGGAGGAGGAGGTAGCCACAGCAGGGTCCTCARACAGATCAGCAGCAACCGCAAG
1] MGG GGG S H S RV LZKG QTIS SN R K

61 TGTTCGAGTCCCCGGACGTCTGACACGGAGGACTACGACAAGAGACGGACTCATAACGTG
21CSSPRTSDTEDYDKRRTHI\'V

1 21 CTGGAGCGCCAGCGGAGGAACGAGCTCAAGCTGAGCTTCTTCGCCCTGCGGGACGAGATC
4] L. E R Q R R N E L KL S F F A LRTDTE I

1 8 1 CCAGAGGTGGCCAACAACGAGAAGGCGGCCAAGGTGGTGATCCTGAAGAAGGCTACAGAG
6] P E VA NNEZKAAEKTVYVILEKEKATE

241 TGCATCTACAGCATGCAGTCAGACGAACAGAGACTCCTCACGCTCAAAGAACAGCTGAGG
81 € 1 Y s M Q S DEQRTLTILTTELZEKTESQTLR

301 AGGAAAAGTGAACTTTTAAAGCAGAGACTGTCACAGCTGCAGCACGTCTCACGCGCTTAR]
10] R K s E L L KQ RL S QZLGQEHVSRA?*

El 1 % A5 & GF-1405 C-Myc#) ORFZH B 751
RREBRFY

TR TT HEATGHM TAAZY 5 AR 00 55 1 T AN 8 AR A% 7, <% AR
REAMFLER, fNRTRRB AN, TRILXIRAE
C-Myclfy HLHE g 15

Fig. 1 Nucleotide and amino acid sequences of ORF of

C-Myc from E.coioides GF-1 cells

The bold box ATG and TAA represents the start codon and

stop codon, respectively. The “*” represents the end of protein
translation, the arrow represents the leucine zipper structure.

The underlined region represents the HLH domain of C-Myc

WA LWL 4y T 36.45 ku, LA 10.07, %
A5 LR RS S /K. [ FHMEGA 7.0f1IDNAMAN
ERAE, X REAT A B A0 R H A 4Fh 1025 1) C-Myc 3
P AT T Hext . 5 R BoR, SN A
B A0 C-MycHE [ 5 F1 HoAh 150 H 028 1 AR AL EE
v (812), FITHMAGA 7.0%804%, R FINJE
Fa g T A7 BRE A7 R H At 1228 C-My e TR 1Y R Gt
W (E3)o 53— 71, SWISS-MODELZ%: M i /R
TR (4 A A B 0 C-My e PRI = 4 25 7 1 o2
JE LA Ko TG L) 45 i AH B E R N, R A5 R
KIR, 5HAMHTE B @AM, &

KHfl L. crocea s
KIGFEE S, salar \I\
KLt D, rerio

R AR E. coioides |
Consensus

(b)

2 HEAMESHE XNC-MycEBRER
Fr 51 BE st A0 0 ) = 4E 54
(a) BAAEMF KT =90%, Fik X ERC-MycHIHLHS
e (b) U K GF-1-C-Myc & [ 1) = 4 45 1 [
Fig.2 Comparison of amino acid sequences
of C-Myc protein among E. coioides and other fish

(a) black denotes the homology level is = 90%, and the arrow area
represents the C-Myc HLH domain; (b) the predicted three-dimensional
structure of GF-1-C-Myc protein
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54 W, 45 A EBEHEX R O BE i GF-140 i C-Myc 17119 235 15 i 22 IR 5955 7 52 1] 14 52 1) 5

4I4E /R )51l takifugu rubripes (NM 001037875.1)

28
12 T
9 65 4 EME  coregonus lavaretus (KJ872637.1)
KPP salmo salar (KJ872637.1)

2 KERIG 1 oncorhynchus keta (HM237065.1)

rainbow trout (M13048.1)

_ 15 #Ef5  lateolabrax japonicus (FQ310508.3)
L — B AP epinephelus coioides

£

52 JeF Z 4t oreochromis niloticus (NC 009152.3)
KFifi  lariarimichthys crocea
stegastes partitus (XM 008306656.1)

41
19| L FELE 48  acanthochromis polyacanthus (XM 022196269.1)
Tl oryzias latipes (NM 001308999.1)

L 67 s

61

0.1 100 i f21

PELy i barchydanio rerio var (NC 000008.1)

22 de#  saurogobio gracilicaudatus (EF194862.1)
cyprinus carpio (NM 001124622.1)
aristichthys nobilis (EF194848.1)

fififfi  hypophthalmichthys molitrix (EF194849.1)

B3 REaMas5HEtbEXCMycERNRSGELH
TR BE AR EE AT, BOZMIBAICNRIT AR S C-Myc K, 455 WNERKE RS
Fig.3 Phylogenetic tree of C-Myc gene from E. coioides and other fish

The numbers at the branch nodes represent the bootstrap confidence levels. The black triangle is marked as the GF-1-C-Myc gene. The accession number

of the gene is in parentheses
HEAE AL 5 DI RETT AT i B PR ST (1512)

22 REAMEGF-1ARC-MycERER%E
5L ERZRERAKTE

SDS-PAGE/ M 5 i o, A A C-Myck
M EERIRAEE WA, N BP0 7k
AT AR R B R alifk B0, AT AR A5 4 AR
Mo HGST-taght ] LLAs i 1 85 240 C-MycE [ 7F
36 kui b — KRR &, T HE KNS
T A — L (GST-tag K /N K26 kuZEf, C-Myc
HEHAK/NF1045ku, F336.45ku), DL H L E
H & A GST-taghs & . C-MycFE A 1) £ v b ik
AT WBEL I GF- 140 il 1 i C-MycB 1, 453 %
B A] DAAG I 31— 45 10.45 kuZe 45 75 W 19 4 S 2
2, KNI AR — (&4, F5).

bp 1 2 3

1000 ——

700 ———

500 — =
200 —= bp
300 —»
200 — = -~ 285

100 ——

B4 C-MycEREHIRREEKE
1. DNA Marker, 2. C-Myc DNAJ B, 3. PH A% L 4153 i PCREE 52
Fig. 4 Cloning of C-Myc gene by electrophoresi

1. DNA Marker, 2. DNA fragment of C-Myc, 3. verification of positive
recombinant plasmid by PCR

o [ 7K 7= 42 2> 32 5 sponsored by China Society of Fisheries

Z T PR L ELISAK I S, Z0H 5 1200
(K16),

2.3 GF-14C-MycEE I mRNAS & HFRIiX
VoKl

WA [] b 38 %) GF- 1240 2R 47 C-Myc HE I 3R 3k
R, ARG SE I SO E mPCRIEAS R R, C-
MycH I 7EAR [F AL F ) GR- 140 i h 2 # ik, L
B JE0 o xf BREAVE A S IR, o, AEAb R
) GF- 140l o C-Myc & R ) 3 35 2 BE & A [ 4b
PS50 B (B 7R 0~48 hiN A Fir G fin, A7 7 b 3 22
5 (P<0.05), J T it — LI IEmRNAJK - b H 52
Wb R, RAWBKI & F K ERYRIBN,
45 R U5 mRNAK b8 S8 50 45 3 58 4 — 3
(El7).

2.4 BEERR. C-MycEEFINNVE &l X5
TR

Wt X R4 . GF-141 . NNVZ]5GF-1+NNV
2 HEAT A Tk v R I, B R R, RO,
12, 24, 48 hiFEHYGF-12H . NNV h 4 2 it iz
TR ST A A R BE S, B
TEGF-1+NNVAL 1, 7ERE 324548 hn, A&
Jhe O it b BRI, R T HE L T DA W U A
B 35 P ) A5 R (1518)

qRT-PCRA U FIWBA M 25 S KB, B =&
S e 25 B e 7 9 2 (B9, 1#110),

TE 5 AR BRI AT, IR AT DA
i R R C-Myc R R B 3k (E 1),
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6 Ko ¥R 44 %
ku 1 2 3 4 5 6 ku 1 2 3 4
180 — 100 —
130 — = 70 —>
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Fig. 5 Expression and purification of GF-1- C-Myc protein and preparation of its polyclonal antibody

(a) expression and purification of GF-1- C-Myc protein, 1. protein Marker, 2. without IPTG induction, 3. IPTG induction, 4. the recombinant protein was

purified for the first time, 5. after the second purification of the recombinant protein, 6. the final purified recombinant protein; (b) specific detection of

polyclonal antibody of GF-1-C-Myc protein, 1. protein Marker, 2. GST tag, 3. total bacterial protein, 4. total protein in GF-1 cells
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Fig. 6 Final titer analysis of GF-1-C-Myc
polyclonal antibody

“**» represents that there was significant difference between
the two groups, P<0.05, 1. 400 times of dilution, 2. 800 times of
dilution, 3. 1 600 times of dilution, 4. 3 200 times of dilution, 5. 6 400
times of dilution, 6. 12 800 times of dilution, 7. 25 600 times of dilution,
8. 51 200 times of dilution
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Fig. 7 mRNA and protein expression of C-Myc gene in GF-1 cells at different infection time points
(a) the C-Myc gene was detected by WB at different infection time points in GF-1 cells, 1. 0 h, 2. 12 h, 3. 24 h, 4. 36 h, 5. 48 h; (b) mRNA expression of
C-Myc gene was detected by qRT-PCR at different infection time points in GF-1 cells, and mRNA infected with GF-1 at 0 h was

used as control group, and the value of other infection time was compared with that at 0 h. “**” represents that there is a

significant difference in five groups, P <0.05
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Fig. 8 Determination of glutamine concentration under
different conditions

Complete medium supplemented with 1.0 mmol/L of glutamine
was divided into four groups: 1. control group (without cell
and virus), 2. GF-1 group(only with cell, without virus), 3.
NNV group (only with virus, without cell), 4. GF-1+NNV
group(with both cells and virus). The concentration of
glutamine in each group was detected at the cultural time
points of 0, 12, 24 and 48 h. “**” represents that there was a

significant difference between the four groups, P <0.05
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Fig. 9 Infection of NNV in medium with or
without glutamine
GF-1 cells were infected with NNV at 1 MOI. The cells were cultured in

medium with or without glutamine. The infected cells were collected at
24 h and the virus production was detected by qRT-PCR. Different

letters indicate significant differences, P < 0.05
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Fig. 10 Expression of capsid protein of NNV at different infection time points
(a) The expression of NNV capsid protein was detected by WB at different infection time points: 1. 0 h, 2. 12 h, 3. 24 h, 4. 36 h, 5.
48 h; (b) qRT-PCR was used to detect the expression of NNV mRNA at different infection time, and 0 h infection was used as

control group, and the value of other infection time was compared with that at 0 h. “**” represents that there is a significant
difference in four groups, P <0.05
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Fig. 11 Effect of glutamine on the expression of C-Myc gene in GF-1 cells

(a) the cells were cultured in medium with or without glutamine, followed by infection (GF-1+NNV) and non-infection with virus (GF-1), and then the
expression of C-Myc gene was detected by WB. 1. with glutamine, the cell is not infected with the virus; 2. with glutamine, the cell is infected with the
virus; 3. without glutamine, the cell is not infected with the virus; 4. without glutamine, the cell is infected with the virus; (b) C-Myc mRNA was
detected by qRT-PCR, the first group (glutamine, cells were not infected with the virus) as the control group. “**” represents that
there is a significant difference in two groups, P <0.05
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Influence between the expression of C-Myc protein and the replication of
nervous necrosis virus in GF-1 cells treated with glutamine

SHEN Haiyang '*, LU Zhijie ¥, QIN Zhendong’>, ZHAO Lijuan®, LI Yanan’, LIU Chun?
YANG Guang '*, YE Chengkai ', PAN Gan", LINLi*

(1. Guangdong Provincial Key Laboratory for Healthy and Safe Aquaculture, College of Life Science,
South China Normal University, Guangzhou 510631, China;
2. Guangdong Provincial Water Environment and Aquatic Products Security Engineering Technology Research Center,
Guangzhou Key Laboratory of Aquatic Animal Diseases and Waterfow! Breeding, College of Animal Science &Tecgnology,
Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China)

Abstract: In order to investigate the relationships among the C-Myc expression, glutamine metabolism and
replication of NNV. First of all, the C-Myc gene (GF-1-C-Myc) from Epinephelus coioides fin cell (grouper fin
cells, GF-1) was cloned. The full length of GF-1-C-Myc gene cDNA was 814 bp with 285 bp ORF, encoding 95
amino acid (aa) with leucine zipper domain and helix-ring-helix (HLH) domain. GF-1-C-Myc protein was
expressed and purified, and its polyclonal antibody was generated. The expressions of GF-1-C-Myc gene and the
replication of NNV were monitored by real-time quantitative PCR (QRT-PCR) and immunoblotting (WB). The
results showed that lack of glutamine could inhibit both the expression of GF-1-C-Myc gene and replication of
NNV, while additional glutamine could promote both the expression of GF-1-C-Myc gene and replication of NNV.
In addition, the expression of GF-1-C-Myc gene was up-regulated in GF-1 cells infected with NNV, and the
glutamine in the medium was significantly consumed. Taken together, GF-1-C-Myc gene was involved in the
regulation of glutamine metabolism in the cell, subsequently facilitated the replication of NNV. Our results will

shed a new light on the prevention and control of NNV infection.
Key words: Epinephelus coioides; C-Myc gene; GF-1 cell; nervous necrosis virus; infection; glutamine
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