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1 #R5EFEZE

1.1 #F#

1.1.1 XRaE5RSFEHE HERPVIELMCGEE
k1, GIFT), {KEZ) 200 g, K @ TEREGEH P IR M
FRIH Y . B AR O HE AR LI & 4 55 A AL A
IRt FR A b Y e 2 4 O

1.1.2 RF5#FEH L-15. RPMI 1640, M199 .,
DMEM 15323 | BRI 2% b (DPBS) . fi 2K 11 ff-
EDTA (Trypsin-EDTA), —H 3£ (DMSO). #k
KANZE . MS-222 ¥ H Sigma 23 H]; BG4 I
(FBS). LT & FERE(NEAA) . T i 2 40 V5 T
BEBR W . R R/AEHR . Opti-MEM Il
B FEFEM H Gibeo A F]; Lipofectamine 2000 A
Invitrogen A H]7™ i 4K+ bFGF 4§ [ Peprotech
N 25 em® Bl 75 em® AR S 15 mL A1 50 mL
BOE . B MR . 24 FLA MR SR AR
o8 Corning 23 H] 7™ i, T2 7 BRI & W H Nalgene
/NS

1.1.3 FEMNFERF TR EYELH(ESCO);
8 & W fBE(Nikon); 1E & 5% (OLYMPUS), K
& CCD (OLYMPUS); fik# ¥ 75 &5 .0 Bl (Sigma);
T 55 37 4 (Sanyo); TR AUE(MVE).

1.2 Ak

121 BER#EF KRS AR A 30 mg/L 1)
MS-222 Jik ¥ 5 min J&, F 70%IP9RG 83 fa (A R 3%,
TCr S T B AL, (5 v vk bt
f) DPBS 2% ## (500 U/mL 7§ %5 2% . 500 pg/mL 4%
B R)WUE 3K, T A SRR DPBS 22
Wb, B EERY AL 1 mm® KR/NLZIR, HH 0.5%
JH A1 0.2% EDTA AL 10 min J5, & 10% FBS
) DMEM % 1E3F 1k, {#i/ DPBS i§¥E 2 k.
DMEM $; 55 5638 Ve — R K 21 21 A2 M 1) 25 em”
Y 210 i 55 57 (Corning, S H), W EJEE T H #
TR, BT, WRESE R . R SN 3 mL &
20%fR 4 L5 Y DMEM 55 3335(7% 100 U/mL %
. 100 ug/mL 558 % . 10 ng/mL bFGF, 1xH

FRFREN . 1xAEDATT BIERR . I xE W) E T 28°C
R R FE AT AR S 37, RS & H W E 41 2 HL 40 g
IEHCRAL, B3 REH— B3R
1.2.2 HEREF  HARNAZ P hIT Rk
B RMUR IR 80% T, 2 i 4 2 418 5 ok
XA AT ARG R . AL RS 5 UGS 3
FRHerh FBS (WU ERFACE] 15%; MAife =5
10 fRJ5, Bigedkrh FBS MUMRIERERE] 10%(CAF
WA K T4,
123 HMEESEH  MEHEF: YEARRERE
(1) %7 I £ 0 20 2 A K o0 B KRR, =
HR R A BRSSOy ol AN R AT . R AE R AR
T A SN B R 7 B T & T80 C ok Fi i R e
A AT T I ORAE

Y SE In: MIRAFEDEURARAE 6 A r4t
M, EHCE T 37°CARE R, K AR A
ML IR, W05 mL 5 10% FEBS () DMEM
Figdk, T 28 CHE SR, R H g e 1 7 A
FEAN MR R S B AR TR L E TR, HE
Wrig e ta, AR TSI A A TG %
1.2.4 SREEFE L4 FE5RE DMEM, L-
15, RPMI-1640, M199, 435Il Bc Hl 57 15%FBS
) 56 4 R AR 0k o B X B A K A A e A% AR
DMEM }iJRE i 8, JRAMpE%EE 5%x10%mL
B E] 24 FLAR, Bl 1 mL, BT 28°CRE IR,
It 4 h BHIMGEES, 530 B 5 H 15% FBS
) DMEM. L-15, RPMI-1640, M199 }53s%k,
TR FLFATHE T4k, B 7 R, il 3L
TEARRSE TR R AR K .
125 RIEEFEE MUK 1.24 TR
TR SRR 2 24 FLAR, KRS E T 15°C
22°C, 28°C. 34°CIysEFRAR T, BRI 3 fLoFAT
FETTEL, ESEHURE 7 d, 2 e R REE T A=
NS
1.2.6 HEMFRE FHAHMLE 1.24 o905
DORE RN 24 FLAR, BT 28 CHE AR AR 4 h
ARG RE T, B SR AT A E R 5% .
10%. 15%. 20% FBS i) DMEM 15 35 5L, 45 K HL
3 FLPATRETTEL, FESEHORE 7 d, 2l AR AR TE] I
THIRE T AR AR .
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7 R R 24 fLik, BT 28°CHiF4E
Fige. & 12 h B3 fLPATREITEL, S 7 d,
il A 2R, IR A X T=rx1g2/1g(N/No) i
R 240 R P A A 1 B ]
1.2.8 e domm 2R, LR
7% 24 h g, BRI AR, ALK E R
1 pg/mL MBOKANER, 28°CHE TR, JRREGHH L5
B CEESN, DPBS JE R4, 218 Wang 2517
M RAEARE . BE. . BT Sl
o, YR R, 7 100 e N g gLk,
FEREPLIEERC 100 A~ 30120 i 43 Z4AH T, SEit
Hp a5 H .
1.29 FESBE BURRPIEALONE D
B, A 10 f5KRUY DPBS, Tk LFES, #fF
PEMN R 5 &5 A TR T A LA R T -80°C B %
TRRRL 2 YK, 5000 r/min, 4°C#5.0> 30 min, $f L7
FH 0.22 pum (108 I U8 B TR 1 A5 e TR A 2L IR
AR 5 A MR )2, SRR SR, N
A1 mL YRR LR, 28 CIL R 2 h, H 1] 45 [a] &)
20 min 5250 BN G FEAL G 5 3 St o W B4
WG, FEZMEE, FHEH IS Y DMEM K57
FEVEVE 1R, BN 5 mL & 2% FBS (9 DMEM
RigRk, 28°CHEFR, RIS PBS AHRAL N P4
FIXFHRANMG . B T2 H EI0 S Al 28 1
B, TR0 MR 28 5508 (CPE) A ] 70% 545 i, WedE
IHERE . B & g AT —80°C EEIRIX
BORRPIIR, LA AnE L | BRI, 5000 r/min
4°CEL 30 min, YW LY, oM —1CANEE: .
iz HR L3R T o0 20 B 7 Ak 2k SR A A5 B E 2 A
AN AR D AR AN RE . R IR
B PEHUR FE DNA, MR RE 09 7 51351 4
(B AR KR, ARSI H)#EFT PCR ¥4, il
PRV K 528 bp, PCR 38 45444
FETE AL ZH DNA: 2 pL, 10xPCR buffer: 2.5 pL,
dNTPs: 1 pL, ERJ#514(10 pmol/L)# 0.5 pL,
rTaq: 0.25 pL, #h7K ELARFH 25 pL. ¥ PCR [
RRIRSEHAT PCR §784, PG5k 28 95°C
A VE 5 min; 285 95°C 1 min, 57°C 1 min, 72°C
1 min, 35 WKAGEHR; F 72°CLAEM 10 min; )5 4°C

PR-AF o ROV SR, B 10 uL PCR =¥ 1%5iE
WEEEIE (A 0.5 pg/mL EB)#EAT B Uk A

1.2.10 EIEHES T SCE AR T Excel /b HE,
PP EAbR 2 (X +SD)Ros, I SPSS 20 i
THEW A b, R — MR R —
JER IR S AR bR AT 22 5 R R, H
P<0.05 hESBE.
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21 EREF

Bt B A AR R 25 em® AU 2 d
B HE2H 27 LT 4R A s A0, 40 B S 2T 4Rtk (18 1),
7d ZEA AN TR 2, 2 IR T R 80 Yoo
MRIRALICG, 295 d eI AZE . IR EEE 7
FRULG 20 B A B iR, 2~3 d BT A4 4R

B 1 JRAREEFREE 4 RIW TiK 40

Fig. 1 Primary culture of TiK cells on the 4th day
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B2 LRI FRIES 55 R JE 0 IE 40 i
Fig. 2 Subculture of TiK cells of the 55" passage
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Fig. 3 Growth curve of TiK cells cultured at different media
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1) 4 B TR 3 24 3.1><105/mL; 1628 CHEFRIRET,
R 1 RAMMBCR A PTG, 7E89R55 5 R
IKENIEAE, MMMREL A 3.5x10°/mL, & T HAb
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B Ia TR
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Fig. 4 Growth curve of TiK cells at different temperatures
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Fig. 5 Growth curve of TiK cells at different
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Fig. 6 Growth curve of TiK cells at the 41th passage
AR, THREAS R BN, 5 4148 TiK 40
PIBEARAE G BT[] f 45.8 ho
2.8 AL BESH

TiK 4G ok s 25 R R, 55 32 fR TiK
Y Y AR EH 3 A 7E 20~66 Z (8], YR AREL
Jg 48, IR 39%, 5O HREP B HE f Y
AR H 2n=44 F 225, FWIZE 32 1CHY TiK 41
PR RN & A2y, s et ay Lo
29 fFEHEM

% ke B A 2L U8R TiK A, ke
JE 5 3 RANMITT G i s | AR R, UL 55 6 R, i
T2 MV B2 200 L S <l v O HR 7 L Y A4
WAL BN (CPE)(E 9A), T o HE 41 i A= K R (18]
9B). M TiK 40Xt 2 A fa s dEfUsk,  Boe 7 nl
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Fig. 7 Chromosomes of TiK cells at the 32th passage
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Fig. 9 Cytopathic effect of TiK cells infected with tilapia virus
A: virus infected TiK cells; B: control cells.
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AR, 5 2 404N M FE IR TiK 405 AR SR BE 5 | ke
BH S A0 MR AE o A0 IR M Bl i PCR 3
th 528 bp K/NY &A1 (181 10), 5 HUBIZ5 SR AH— 2,
¥ PCR =i, W45 53 5% 7 7 91 AHAT .

1 2 3 My
2000

1000
750
500

250

100

K10 ZAEMpEEE PCR AZINEER.
M: DL2000 4 FAnifE; 1: & AR aed B = 1;
20 FRAPEXTIE; 30 B IR,
Fig. 10 The PCR amplified result of TiK
cell line cultured tilapia virus
M: DL2000 DNA marker; 1: PCR products of tilapia virus;
2: positive control; 3: negative control.
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YRR AYIETE . ASWESE rhaE A ) R AR IR S oAb T
bFGF. AWt . WEIRREN . AE 0075 2 FER )
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30 224X A0 50 TXE A2 0 5 U 4 i 2 OO 2 g U 4
it PV H Y AR 5 R ) AT Y A A e
AE H —3, X T UM akEH & ET R
BRPUHLE A R F ik — 250 5E

%R 0 10 DA TE B 2 M A 4k R
Kembou Tsofack &g Sy 1 % A £n )y 75 S
RT-PCR i J5 12 o A= S 40 & XFisi AL 00 1) o 27
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Establishment and characterization of a cell line derived from the
Kidney of tilapia, Oreochromis niloticus
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ZENG Lingbingl

1. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China;
2. School of Marine Sciences, Sun Yat-sen University, Zhuhai 519082, China

Abstract: Tilapia is an important aquaculture species world-wide, and China is the largest producer of farmed ti-
lapia. In recent years, alongside the rapid development of tilapia aquaculture in the world, diseases in this fish
have become a great concern, including viral diseases caused by beta Nodavirus, herpes simplex virus, and tilapia
lake virus, which lead to huge economic losses. So far, research studies on tilapia viral pathogens are dependent on
the E-11 cell line derived from grouper and tilapia primary brain cells; thus, a cell line derived from the host of
tilapia needs to be urgently established for applications. Therefore, in the present study, by using tissue explant
techniques, a novel cell line (designated TiK) derived from the kidney of tilapia (Oreochromis niloticus), was es-
tablished and fully characterized. The TiK cell line are fibroblast-like cells, which have been stably subcultured for
more than 50 passages. The optimal growth conditions for the TiK cell line are DMEM medium, 28°C, and 15%
FBS. Under the optimal conditions, the doubling time of TiK cells is about 45.8 h. After 6 months of cryopreser-
vation in liquid nitrogen, TiK cells exhibit a viability of about (89.84+3.48)%, as measured by trypan blue staining.
Chromosome analysis of TiK cells showed that the number of chromosomes ranged from 20 to 66, and the modal
number is 48 at the 32" passage. The TiK cell line was infected with tilapia virus isolated by our laboratory, and
showed typical cytopathic effects, demonstrating that the TiK cell line was susceptible to infection by tilapia vi-
ruses. The establishment of the TiK cell line will contribute to research on the control of tilapia viral diseases.
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