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WE sXARRFReXFELIETLEE DREAMNMUREDH S EEHARNEEZY A
# ., #(Siniperca chuatsi) & ¥ & 75 78 4 Fr il % 2 RN SR S Ab . BB A R A R B IR S
HmER AL EREREAGE#TE, (B2, A THEEEL S ML E 8007 08 £
Bz, AFRRAALREME, AREGWAL N ERHAATERER, BEXTHRMALAREZ,
44 7 MFB, MFB %1 J 72 28°C 4 10% /6 2k ik iy L-15 P E R SR 70 %k, % 25 REm4
LU ML Je B R B 56, R K R K 48 A Ak 5 3 K (B-tubulin 7 Neu-N) & & MFB 41 i 19 # 2
THE, #RET, AN MFB AR WA TRAN., REGREAUEEIRERL R, B ViE
(MFRalV), & 0 2 &5 & i1 % % % (LMBRal V)71 A 41 4T % /& % (GSIV) 3 7 & MFB 40 fif, o 7= 4 2 A 5
HOR KB, R A A 10MRR 0P 100 TCIDsymL . 4 A IR K
Lipofectamine®2000 # pEGFP-N1 # N\ MFB % i, # %% 1k 20%. A5 2 5 th 8% il 41 4 41
MAARA S VR a8k, MAREREBERS, YRR RN s REERAR
BT A A
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KATE, ZHA W HANCEE T4 5t 45 2 (R
85,2015), HERRRMEH . mMEFUKLEERE
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JN S (B AR F2 45, 2008); ANBEE, HOWREATE
(Flavobacterium columnare) . & /K S 5 i &
(Aeromonas hydrophila) . i f i < X B4 (Nocardia
seriolae); HE W3S, /K% (Saprolegnia) (7 74 %% 55,
2008); R HESS , L Yu 9 R BE 9 3 (infectious spleen
and kidney necrosis virus, ISKNV)(fi] & [# %, 1998) .

KT PR 5 ek T R 9% B (largemouth bass Ranavirus,
LMBRalV) . #5857 (Sniperca chuatsi rhabdovirus,
SCRV)% (LA 4, 2021), Horb, FaEm i i & %
RO, JURMR BE I 0 R 5 7E 60%LL 1, K™
(I BE T 35K 100% (/N4 2013), I T 24
ZUULE N AU N A RERE B8, DRI, 7 %o i SRR 1) it
ORI R, IO R R o B 5 A | Rk
P SEORHLIRBIIT | 92 v A 00 B . ADF ST E
b T 858 i 2L 2 A P ) B AR %, T AT 3 AR AR Y i
Jidi 2 21 41 9 & (mandarin fish brain, MFB), J:#£17 T JL
oo DK A 5 i 1 R ST 0 AR I R A e S

B FE R4 I T TR 5 e o M s A A 9 B i I 6

1 MRS
1.1 ##

111 £h&5mEHKk fat R, A1 298 (20+
4) cm, REZH(200+20) g, SKIETHIAE BT R
BlEBe SRS . ALY PR B IR IEG #E(ISKNV) | 5
Ik 0T % % B (MFRaIV) K [ 2B 65 i o1 % % 2
(LMBRalV) . K#{IT 5 1E(GSIV) . B AN iz % 5
(GCRV-I), Hp#y 9295 8 (KHV) . #3177 W% 2 (CEV)
FELR 26 75 1T 8 (CyHV-2)3 Hh AR S22 43 B AR AT o
1.1.2 XA 5 &AM L-15. RPMI1640. M199 .,
MEM ., DMEM ;53 —H M (DMSO). kK
il . B2F 175 (FBS). Antibiotic-Antimycotic (100x)
W H Gibeo AFl; T BIE R B L J5 A Py b
HRRAF; KK F bFGF 1 IGF 4 H Peprotech 2
A3 % 0.25% EDTA 1YJBEE F B AW B b 35 A
Y BE 2545 R 2\ ) 5 Lipofectamine®2000 I [ Invitrogen
JNFE] s HPV I A A6 2 A W B R AT BR DT A A .
12 Ak

121 RARFEFHFEKRIZS 20 mg/L 1Y HPV il
T2 ULEE 30 min, SRJGH 75% kG R R a1k 2, 7EE
Yy e E N BRI 2, BT & A 2xAntibiotic-
Antimycotic ) PBS ZZ P P 4~5 IJE, TETLH
Rigpmer, FKE A IREL Y A 21872 3 mm’
KN, BBE 50 mL B0, IMAEES

0.25% EDTA #4 Jigs 85 1 i A0 0 i R T Ak, 37°CHH
1£.0.5~1 h )5, J 10% FBS (1) L-15 5535 54 17
1k, €5, 1000 r/min &[> 5 min, Al 5 mL L-15 5%
FRILFEEIFHA 25 cm® WA, B3R3kh
& 30%MA4E I3 . 100 U/mL %52 . 100 pg/mL 4E %
# . 10 ng/mL ) bFGF Fl 40 ng/mL IGF, & F 28°C
R AT IR 3%, 8 H SN G BEIR L, 4 d
o5 d R, ZJERE3d B 1/2 BRI, M4
JEIRRE TR ALY 80%FH, 2 a4 K55 (2009) )
XTI T AR 3R . MR RS 5 RFKE IR
b FBS MM ERRIR T 15%; Y40ME A EE 10 14
Ji, EFRET FBS MWK EERRILE 10%, JFHARHIR
A K TSy .

1.2.2 iR H T MFB i it fe {4
RFREMHE: 8 5 MARIMET SRR L-15,
RPMI1640, M199, MEM Hl DMEM, 433l fict il ifiL 3§
R BN 10%58 a5 3738 . R0 4N i % 1 )R I &
5x10°4/mL, 03] 24 FUHL, 4FfL 1 mL, BT 28°CH
IR, BRI 3 AL, S 7 d, Sl AR FR IR
R IR KL, B MFB 40 st Rt

MFB i ifd f 18 35 37 00 B i o . A AR
N 10%01) L-15 1555 5005 07 (%) 240 ff 25 15 08 22
5x<10*4~/mL, RS 24 LM, 435IE T 15C. 22°C,
28°C I 34 CHEFRA Y, BRI 3 FLIT4L, L 7 d,
2w HAEARRIRE TR i, #ixE MFB 41
ERE SRR .

MFB 4 il f 325 137 T B A ff o = T i i v 44 R
BTN 5%, 10%. 15%F1 20%[1) L-15 5555k,
W5 W AL B A0 2 B R 200 5% 10* Ay /mL, R E 24
FLbk, BERHC3 FLITEL, HEHEE 7 d, SRl HAER
[F) LT 9 B 4 PF T B A 2R, e MFB 4l i il
LY 9 B8 (7 A F2 45 2009; BT 45, 2019).,

1.2.3 SR fmam e ey A KA 2 F2 1R 1.2.2 4
M2 BE M 8 MFB 4427 2 24 LA, AL
1 mL, # T 28°CHIRIGFAIESR, AN L-15,
BEFE 12 h B 3 FLARR IS AL IS 30 gk, Lk 7 d
2 A= K £k 5 M4 T=tx1g2/1g(N/No)it# MFB 41
MR BEARRE GRS, =P, N B RIAY A%, N
SRR AR AL

1.2.4 L E AR5 M e 25 AR5 G 20 2L 4 i
Kigt 24 h JE R EEEE SR AL WS I T VR B
1 ng/mL BRKKANEE , 48£2855% 13~16 h, F Trypsin-
EDTA {5 £k 40 i 52 I 250 WS 5 40 it B . 2 R Wang
Z5(2004)F1 Lu 25(2000) ) 7 - 19 AR o, 100 1%
BT T MEE ST MFB Y iR % H .
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1.25 28S rRNA XA B 57| 5475 bt BT
28S rRNA F: N A FESFPE5 4 (MF-18SF: 5-TAGCGA
AACCACAGCCAAGG-3"; MF-18SR: 5'-CCAACGCT
TGGTGAATTCTG-3"), Lk MFB #ijig & H4 DNA
AR, HEFT PCR 4714 9744 v Besill 5, F NCBI
GenBank ¥4 )% H E1T Blast HXF 540#7 .

1.2.6 A2 T EMIE LIERIEL ¥+ MFB 4
Mife ZILRAEN A, FRii = 80%, Mg Il R
WAL, MIWEMRER 22 vh W (PBS)RUE 3 K, ik
Smin; 4%Z R HEEERFEE 30 min; #H 02%
TritonX-100 ZEEME 10~15 min, E£[& TritonX-100
Je, FPBS #2¥E 3 ¥k, BEIK 5 min; 7820 A FL AR L
Jindk— & L BER—35 : B-tubulin (1 : 250), Neu-N
(1:200), FTRAEN 4CHEER. —PIHTLE
WG PBS 12Uk 3 Ik, AKX 5 min, 2Bk PBS )5, i
TIN5 —HUAH R FPE 1) —Hi(Cy3 BRI 1 : 2000)
P BRIV 5 20, = IR E 50~120 min; F PBS
12U 3 K, BRI 5 min, Bk PBS JE7E L N DAPI
Y, WOGEIRPEE 10 min; 1 PBS B2k 3 Ik, &
W 5 min, 7EAERE G TSR,

1.2.7 MFB 37§ JL7K 24 9% F 69 A B i B 39 1%
MFB 4 ffif% 2 T,s A0 M5 F2 000 b, 40 2 80% KT,
Ay B4R ISKNV . MFRalV . LMBRalV ., GSIV .
GCRV-I, KHV. CEV #l CyHV-2 % 8 flvigTE, &1
Tos ZHAIRFERD 0.5 mL JG#E7, FHJCIL I B = 5640 2
1 mL, 28 CRFEATIFT 1 hJ5, I 4 mL & 2% FBS
) L-15 53R 3k, 78 0 60 T W05 41 i s 28 20N
(cytopathic effect, CPE) &4 1% I, figi% 22 4= CPE )
RREL 5 UG, RIMALAE: 3Rk (B ATIH5E, 2013)
D95 FE 00 B o K TR £k 43 BIUS 19 MFB. 40 it 2 b 21
96 fLAk 11 (Corning, 3E[), #EfL4HH 0.1 mL, HEfL40
M2 R 1x10°~2x10* 4>/mL ., 7EBS . L-15 5

Bl1 o JEAREE SRS 7 KRS 35 1R MFB 4
Primary culture and the 35th passage of MFB cells

Fig.1

FEIERHR R AT IEZE 10 AR RE . B BT
RO S DIHERD B 96 FLIEEFMh , A R
8 fL, REFLEEFP 100 pL, [FIRT & IE 5 40X IR, &
HWE Il g5 0, WK 7 d, % Reed-Muench P K
AR R ERIASE, 2013),
1.2.8 MFB #9 Bkt 4% e s & FEYLHT 1 d, F 4
A1 R, Y 2K Tos 20 MBS SR h 40 i 2% 2 3k
| 85%~90%HJfl & . S I8 Lipofectamine®2000 Reagent
VLB, el DNA-R IR G 59, KidE
DNA- g T A Yo & A W12 A B S8 TR 2T 5
28CHEFE 4~6 h JFHRl s 10%06 4 M3 AY L-15 555
FE, 28°CHEFE 48 h, FEMRI'E TN BANEE T WAL YLK
L BEPLIEE 5 ASPLEF(100%), T8 BH P s Yo 4 i i
L2 S, O SA(E A St e 30 (PR G 4 )
WEAXWT,

B YL UR /o= IH P 41 B A0/ A0 ET 41 B S £0< 100%

2 HRE5HW

21 ERFAERIESE

R PR I A7 R R B AR, % ok YT 5 il 2 2 ¢
YA TIRAR S 37 THALE 28 2 REA 30% 1) 21 it
BE, 7 d ZEATERUCR)Z , 20 5K TR Y 80% (&1 1A).
MAERIG 2 5 d B RCRE, BRESH 5 R4
ARERE IR, 29 3~5 d BVATALAC 5 A 26 24 40 o 1%
UG WEEE R A7, RRERESE 10 fRET, i 10%
FBS [ L-15 Ji383k . HAT, SHAaERC L%
2 70 240, 40 AR KA E 44 o MFB 4iififd & (&l 1B),

22 mEEFE

MFB #l i 7E L-15. RPMI1640, M199., MEM .,
DMEM 5 A [a] 85 77 3 vh P Re fa e AR K, 4 it

A JFURUREFREE 7 K5 B: 28 35 U MFB i)
A: Primary culture of MFB cells at day 7; B: The 35th passage of MFB cells
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B R WR . MFB 40I7E L-15, M199 1 77 3k v 1 5
PR, REFREE 5 KIU LU A )2, (E 40 i
RE DL SRR AR A, L-15 R EMT
M199 BiF3E, A H B 2.5x10° 4~/mL. 7F
RPMI1640 fil MEM K; 723+, MFB 4l A8 1E 7 A= K,
ANGE BT R AL S . 7F DMEM }igR3Ed, MFB
YN REIE #3457 , ANAEI8 8 FFRIET- (8 2),

23 RENFRENHE

i L-15 ¥552 0%, 51N 5%, 10%. 15%7Fi
20%IM 3%, 7E 28°CH53% MFB 40, 40315 4s R
TR: TES 5%F1 20%I 75 3R 55 L, MFB 4iiffdy ] LA
IEHGEE | AR, (B4R EE R R . 7R E 10%
M) L-15 3533 B, A KIS FEIE, 1—5 d M5
IAREUE R R R 250 5 RANgk B it 2.5%10° ~/mL;
{7 44 B B 22 R S Pk R AR AR B 0] 5 T, 7 10% 1 37
()35 35 AL T HA v B2 IV 19 L-15 B33 (& 3).

24 HRIEBEFERENHE
] L-15 B3R 5591 0 10% 06 4= 13, 4> 9IE

357 RPMI1640
ok —=—M199
MEM
—»<—DMEM

*—L-15

[N N w
S [
T

—
S

%L Cell number/x10¢ cell
s

1 2 3 4 5 6 7
B3R KB Days post culture/d
K2 MFB 4 7EA R 35 55 3 o i A K L8R

Fig.2 Comparison of the growth of MFB cells
cultured in different medium
351 oo 50
30 ™ 10%
15%
5F = 20%

NN
(=]

—
(=

HHHIEL Cell number/x10¢ cell
&

BE3R KB Days post culture/d

3  MFB AN [ I e B T i 2R R h 48 L
Fig.3 Comparison of the growth of MFB cells cultured with
fetal bovine serum of different concentrations

15C, 20°C. 28°C. 34°C 4 MAR[RNEEE AT B 3705
MU A P GE T A ES R s 76 15 CAMF IR,
MM REIE W GRE , AN H e & 8.75x10*4/mL, {H
RGN, 75 28°C AR T EFR, A K Igs
i, MFB 412155 5 K EeIE slife e 4l iz, 40
MK H i = 2 3.0x10° /mL; 78 20°C 1 34°C 5% 3% 41
T, 4K = 6 KAEKEHBE 1x10°4, i)
Kife b B 2 PR T A, 350 A 2 T iR B
22T (E 4),
25 HRK4FHENE

MER 30 BRI AN AR K 2 (B ST LR
th, ARG EE | ARG | EEEAT 1.5 d ARG, 1.5—3.5d
EFXEE, 4.5—6.5 d AFEAEEH, @it ARG
B0 30 AN AN ML R BE AR A B B E) R 46.6 h, KW
YRARIE 7 10 050 1 2HL 22475 2 A0 B P A R I BRIR S
26 FEESH

Y@ R G H R A SR s, 4 25 AU 4 44
B e AR H A AE 20~60 ZJa], HA A 52 4

33 ——15C

30 —=—20C ye 3 4
28C A

25 —<=347C

20 -

ZHHEEL Cell number/x104cell

1 2 3 4 5 6 7
BEFERH Days post culture/d

Kl 4 MFB 40 7EA [R5 SRR N A A= R 2k LK
Fig.4 Comparison of the growth of MFB cells
cultured at different incubation temperature

40
351

—
W

ZHHI%L Cell number/x10* cell

W
4

(=]

0 051.01.52.0253.03.54.04.55.05.56.06.57.0
B3R KB Days post culture/d

Bl s 4530 1% MFB 4 g A i 2%
Fig.5 Growth curve of MFB cells at the 30th passage
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YL (o PR A AN 7 S AT ARG 19%, YR AREL 56
A 20% (K1 6), #2518 MFB 41 1) 4 ik
WL TRK A, WY @iRE R LT LUEH, 4
PR N NS N (N

25

Y% H Cell number
= vy 8

W
T

0
20 26 28 34 36 42 45 48 50 52 56 60
Yo A%k H Number of chromosome

B 6 4525t MFB 4IHu k415
Fig.6 Distribution of MFB cell chromosome at 25th passage

At
X, D¢ |

B 7 % 25ft MFB 41y ik

Fig.7 MFB cell chromosomes at 25th passage chromosome

2.7 28SrRNA EFEFFI S 5EL3T

LI MFB 41 it 5.3 [ 41 DNA Sk, BE31-6% 28S
RNA FEHAGEEYES 9, PCR 918345 K/ 528 bp
FIF S 7 B, SR/ MESRF (B 8). PCR #71
HEBZMFIG, T GenBank 5U4E )& F7 147 Blast Lt X
5501, #5388~ , PCR ¥°1 MFB 4iffl 28S rRNA
FL[H 528 bp 19751 5 GenBank H & Aii (145 I8 T-5% 28S
rRNA FERH(EF120974) 1) 75 [REM: A 100%, WEBH it
4 iy Z R VR T 65
28 MFB L E

XHER 50 AR5 P AR AT e s e et S e
L 1 S N MR M A thR B T B-tubulin AT
ZukE YR Neu-N Rk¥har @, MM, 7
DAPI B ft)5, Atz 2istn, BAHE T 23 dn i

1 M

bp
2000

1000
750
500

250

100

K18 MFB 4ifitd 28S rRNA JE[A PCR # #4774
Fig.8 PCR amplified products of 28S rRNA gene in MFB cells

M: 2000 bp 7> T&EAnfE; 1: 28S rRNA § 19,
M: 2000 bp DNA marker; 1: PCR product of 28S rRNA gene.

WRa @ EMFRIAE 9), FZHE ) MFB 41 i A #
2T,

2.9 MFB & RKkEFEHE R

ISKNV., GCRV-I, KHV. CEV fil CyHV-2 NEETE
MFB 4iffd 3858, Fegert 7 d 53R HEL CPE, H
HiLHF: 7 AT CPE; MFRalV, LMBRalV .
GSIV #Fh MFB 40jf1, 1~2 d J5¥H 3 CPE (K 10), 5
ﬁ{%gmﬁﬁ 108,68:&0,12\ 108,361015‘ 101015;&1‘85 TCIDsy/mL,
XEAE 7 WERFESETT PCR A&, 458 EIR,
MFRalV ., LMBRalV F1 GSIV ¥JREY" 12—k H il 55
#r, ISKNV, GCRV-I, KHV, CEV fil CyHV-2 TtH
P i g

2.10 MFB £ i1 B i 5 5

MFB 4ii ffi /% £ 50 fCJ5, R AR 544K e g
pEGFP-N1 JFki, H Y5 48 h 1E 2G5 B it T
g5, NI LAk AN, DABEHL S NP0 Hh £ B 1 40
A o A ) B8 A e LAk e, o A R PP R
Al 3K(22.20+1.72)%(E 11),

3 iFig

) IR NS T Sy A Ny SEA AR B2 2 2 i Re 3 K a5
PR A A Bk Forh i Ak o B vE o3 R T 1 T
fbik . IRIE BT L M EDTA 44k (5 & R4,
2021), ABFFEFRA A 0.25% EDTA HYJBEE HEEF 1
TR 8 JE it AR 25 A DU A3 B i, TH AR S 3R AR 14 20
R, % 3O 4 8 05 e g (B R OF AR
2011), A 250 B v A0 A R R AR S B2 4 1 R
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20 pm 20 pm 20 pm

Bl 9o 3% 5 d mymRIiR 2540 i Neu-N Hl B-tubulin S0 580 YL @,

Fig.9 NeuN and B-tubulin immunofluorescence staining of brain neurons on the 5th day

A. D: DAPI; B: Neu-N; C: A 5BAHIHK; E: B-tubulin; F: D 5 E 43K
Neu-N Fll B-tubulin BHEF AL LT, DAPT JL 2 A% L% (4,
A, D: DAPI; B: Neu-N; C: Merged image of A and B; E: B-tubulin; F: Merged image of D and E
The positive expression of Neu-N and B-tubulin were red; the nuclei stained by DAPI were blue.

g
18/ ’//"//:_
77

N

~ 100 pm

110 MFRalV, LMBRalV. GSIV 4iffi# H#Fh MFB 4iffl5 /) CPE
Fig.10 CPE induced by MFB cells inoculated with MFRalV, LMBRalV and GSIV cytotoxicity

A: IE% MFB 40/fu; B: 4% GSIV 4% 24 h i) MFB 4ii it ;
C: ¥ LMBRalV 41fi7F 48 h [ MFB 4iiffd; D: $ MFRalV 4ifig 7 48 h ) MFB 41l

A: Normal MFB cells; B: CPE of MFB cells 24 hours GSIV post-infection; C: CPE of MFB cells 48 hours LMBRalV
post-infection; D: CPE of MFB cells 48 hours MFRalV post-infection
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B 11 #OERMEE T Lipofectamine™2000 4
pEGFP-N1 /) MFB 41 Jifs

Fluorescent field expression of green fluorescent
protein (GFP) in mandarin fish MFB cells

Fig.11

B IRAh, ZOTIEA TSR, A PR
ERAE AT AL A

RS | MTE R BE . G SRR SR SR, KA
JHL 38 HE A FR DG, O T M B IR AR K AR BIF 5
FEMWAE PRI (G5, 2021), ABFSE
i T 5 FORRIE IR . 4 FOAS [A] 35 o B2 LA S 4 Fh
AR HEA T M S 5%, RS TR) S50 10 200 e A Kk
FESEAT HREE, &I MFB 4 M i A5 72 4540 L-15 15
ke, 10%I07E MR, 28°C N IR, FEHGAE G 77 54T
T, MFB 4 i % H A5 i) 295 46.6 ho 5 555k —
PR i 21 2L 41 (Chinese perch brain cell, CPB)f¥ix
Mg 97 3 — 3 (Fu et al, 2015), {H 565 5 40 i
(mandarin fish fry cell, MFF-1)f)fzi#E 1% 3£ 5 DMEM
A [F](Dong et al, 2008), 3% 1] AE 5 40 g % 5 #9119
TR A B A KRG DG, WAliES MFB 240
AT YN MFF J& L R BE AR A ¢ .

Yot R A B 2 I R 1) — > AR R
etk tr s, 5 25 8 MFB e &% 1 78 20~
60 Z ], Yetafhk Bl 56, HBMRR 20%, ST
3 105 e KK 2n=48 £7 22 5, K] MFB 41 7E
RAMEAGS B, etk i AE | Bk | i e
o —BEAHESIIFEAEAR 2 50 LG YRS H A &
AL (R 4255, 2009), 1 MFB 4ifAEARAC 25 FU5 54
SR BT ARk, B MFB 4 7E AR SNE 5 10 7
WS Yy RS, (B HALEEA 1 T — 2P0 .

Neu-N (neuronal nucleus)/&— il 28 R G 5+ 14
BN o+, B—FREA M Ecs G EE, iz
TR RIS WA 2253 345 #2804 (Lind et al,
2005; Mullen et al, 1992). B-tubulin Il J2 A% 2 28 TT 1)
PR P 4R ), 3520 A0 78 22 fil F1 I3 Hh (Reynolds

et al, 1992; Manochantr et al, 2015), Fitk, AHF5EE
B Neu-N F1 B-tubulin [l /F Rk il #5475 . %HLAR 50 ¥
Jea B AR AT S e o e g (B e, LR AR I SR T
MG E R H B-tubulin MM L RS HEA
Neu-N FKik¥hera, Jf HAA BT 254ty 2
IR R, RIAANIZE I MFB 41 ik #h
ez O

5 T e LR AL P 5, PR L AURR AN i 2R ) ST
SETT R TENT 5 1) B A (L LA, 2016) ASFSY
fiH MFB 4iffix) 8 iy WoKA s riEsE, &M
MFRalV . LMBRalV Hl GSIV ¥JfE77 4 #L CPE, Ji#
{%Eﬁj\%%jjﬂ 10&68:&0.12\ 10836:&0‘15\ 1010-15¢185 TCIDsy/mL,
6 MFB 4i i %} MFRalV . LMBRalV F1 GSIV 4
B, H GSIV 7£ MFB 4ii jits () &2 il 7K F- 755 T MFRalV
A1 LMBRal V. Ilii MFB Zi ffi X} ISKNV .GCRV-I . KHV .
CEV Fl CyHV-2 AU, B N T 28 87 iR IR T8 i
fI40 i & MFF (Dong et al, 2008)H1f 5 T 5 i 2 £
(40l Z CPB (Fu et al, 2015)%f ISKNV 44Uk, T
BEAY 5120 10%%8~10%%% F1 10%~107* TCIDso/mL, ZA<HF
YT A MEB i 0480 ISKNV J5, A7P%4E CPE,
HEE 7 1% PCR BB R S AR H 1 55407,
VARG R MFB il 5 Fu %4857 CPB A — &5
(Fu et al, 2015), 1A, GSIV 7E MFB 4 i B ik
10'15*185 TCIDso/mL, 15 TRt trn_- ple I3 410 M Fr) 3
(10°371%° TCIDso/mL)(Meng et al, 2014), 1B 1% 41 it &
—Fxt GSIV m USRI AN &, B 8 e R
BRIV ER S 1) 7 ML N T o o AN SRE DR 2 it 4 i o
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Establishment of a Cell Line Derived from the Brain Tissue of Mandarin Fish
Siniperca chuatsi and Its Susceptibility to Infection by Fish Viruses

LUO Xiaowen', ZENG Lingbing', JIANG Nan', Al Taoshan’, FAN Yuding',
LI Bo?, XIE Debing’, MENG Yan', ZHOU Yong'"

(1. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan, Hubei 430223, China;
2. Wuhan Academy of Agricultural Sciences, Wuhan, Hubei 430065, China)

Abstract
and biological product preparation. Mandarin fish Sniperca chuats is one of the most popular

Fish cells play an important role in virus isolation, identification, functional gene analysis,

aquaculture species. With a rapid increase in production, the occurrence of diseases has also increased.
Moreover, there are very few cell lines of mandarin fish that can be used for virus isolation and gene
function identification. In this study, the body surface of mandarin fish was disinfected with
povidone-iodine and 75% alcohol. The brain tissue was removed and washed in PBS buffer containing
2xantibiotic-antimycotic 4~5 times in a biosafety cabinet. The tissue was cut into blocks of approximately
3 mm’ with sterilized ophthalmic scissors in a sterile petri dish. After digestion at 37°C for 0.5~1 h, the
tissue blocks were cleaned with L-15 medium containing 10% fetal bovine serum (FBS). The suspension
was centrifuged at 1000 r/min for 5 min, and the tissue blocks were transferred into a cell culture flask. A
medium containing 30% FBS, penicillin, streptomycin, bFGF, and IGF was added to the cell culture flask,
which was placed in an incubator at 28°C for primary culture to establish the brain tissue cell line. To
determine the growth properties of the new mandarin fish brain (MFB) cells, the cells were seeded onto
24-well plates with L-15 medium containing 10% FBS at an initial density of 5x10" cells per well. Cell
growth rates were compared under different conditions, including five different media, four different
serum concentrations, and four different temperatures. The optimal culture conditions for MFB cells were
L-15 containing 10% FBS at 28°C. Under the optimal culture conditions, the doubling time of MFB cell
number was ~46.6 h. Chromosome numbers for the 25th generation MFB ranged from 20 to 60, with a
mode of 56 and frequency of 20%. Using the total genomic DNA of MFB cells as a template, specific
primers were designed for the 28S rRNA gene. A partial gene fragment of 528 bp was obtained by PCR

amplification, consistent with the expected size. The PCR-amplified fragments were sequenced and
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compared with the GenBank database by BLAST analysis. The sequence was consistent with that
published in GenBank for the mandarin fish 28S rRNA gene (EF120974). Confirming that the cell line
was derived from mandarin fish. NeuN (neuronal nucleus) is a neuro-specific nuclear regulatory molecule
and a unique neuronal binding protein that is widely used in the study and diagnosis of neuronal antigens
after mitosis. B-tubulin Il is a signature skeletal protein of mature neurons and is mainly distributed in
the synapses and cytoplasm. The purity of MFB cells was determined by immunofluorescence
cytochemistry (using B-tubulin and Neu-N). The results showed that all cultured MFB cells were
neuron-like. Virus research requires the establishment of a sensitive cell line that allows for the
proliferation of viruses in living cells. In this study, MFB cells were used to culture common aquatic
viruses. The results of the virus sensitivity test showed that MFRalV, LMBRalV, and GSIV could infect
and produce typical cytopathic effects in MFB cells, with titers of 10%6*012 103015 and 10'*131%
TCIDso/mL, respectively; thus, MFB cells are sensitive to MFRalV, LMBRalV, and GSIV. The replication
level of GSIV in MFB cells was higher than that in MFRalV and LMBRalV. MFB cells were insensitive
to ISKNV, GCrV-I, KHV, CEV, and CyHV-2. Transfection of exogenous genes into cells is a crucial step
in gene function research. After 50 passages, Lipofectamine®2000 was used to transfer pEGFP-N1 into
MFB cells. Green cells were observed under a fluorescence inverted microscope 48 h after transfection.
The transfection efficiency was determined as the proportion of green positive cells in five random fields;
the proportion of green cells was (22.20+1.72)%. In conclusion, a cell line derived from the brain tissue of
mandarin fish was successfully established in this study. It is sensitive to a variety of aquatic animal
viruses and can be used for gene transfection. It not only enriches the available resources of mandarin fish
cells but also provides important experimental materials for further research into infection mechanisms
and the development of virus and disease prevention technologies.

Key words Mandarin fish Sniperca chuatsi; Brain tissue; Cell line; Biological characteristics; Viral
susceptibility



