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Ifn LA B 875 P02 RO D A 381 IRFER T
TS GARPUIN B AR Y F RS B R Ah, AR
T AN & B AL L 20 R A i O T A
240 1 PR 1A% e L R e g i A R A b R A A DG
EM . IRFEGEROIIRZ , CarEmsLshy 2
RIIFHIN TIRFRERIOFI AL, fU4EIRFL, IRF2,
IRF3, IRF4, IRF5, IRF6, IRF7, IRF8FIIRF9'™'",
Horp, @RIRF3IMFL S IIRESE ML, REfE iE
IR BESER, 2 Ik A 5 £ ik
GBI R RIS, WTRES SR F SR, AU
B 7EE T — PR IR A0 I R, R A
FED Tk, R XA S VR I 20 B v 2R TR R 3R
R R o Hr L S SRV e 6 AR 4 0
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1.1 SREHR

i V0 T BB VT AR OB X A AR K T SR AR
%, WMHEEEFFIEDMEM(E ##). MEM(Thermo
Fisher, ) #H MO kBCHl, 7.5% NaHCO;
TpHZET7.0~7.2, 0.22 pmfilFLIE RS JEBR B, 4 °C
Yo g 25 FH ;. HIPBSZE sl B #1]0.25% Trypsin
(Amerisco, FEENENHALUEH, M ITpHE
7.0~7.2, 022 umffFLUE R JE PR, —20 °CR
%M. rpLegfp i 428 Bk J £ %% i ki pAdvant-
age, pVSV-GHlpGag-polJii ki & Fl 43 5l #% Fh F
WARLBE; 3R £, 37 °C. 200 r/min¥5 337K .
iz BE = UL B A R AT ORL ) R R alifk, e
W5 T-20 °CIRTF, &1, pLegfply H 3= Clon-
tech/A A, pAdvantage. pVSV-GHlpGag-polJiiki
PG Tk K 27k 7
1.2 FERRAR D B E

B2 RS B 123 °CU K AL, e ) A o 2
g, BCRERR IR IG 1004, JCHKIETE, 70%
RS ¥R 0 K T 1 min, PBSZE vk wp e T4, 7EC
WA G /N TR L5, R iR 2k 3
— R IR . N TR S,
Fo WAk i i g, R A L H R B2 i . PBS %2
RIS, Fe MBI IR L, INDMEM; 37
W, #HN20 mmol HEPESZE ik, pH 7.5, MIt
(penicillin, 100 U/mL streptomycin, 100 pg/mL)

(Thermo Fisher, M), G417 (20%) (Thermo
Fisher, SE[), M&F4EE K K (bFGF, 2 ng/mL)
(Thermo Fisher, ), 26 °CHrFEFEHE#, MR
RiFRm B, MEAERIEN, 5 A LREFR3E, 40
MK =B SR MR FR95% 5, 2K FH 0.25% B fiff 7
b, —ar AR R RIS 20100), WidE
AERKTRE AN, SR B % e 5000 .

S FH DY s W L 0, (MITT) 50 22 565 204K 401 i F4
WEFEAE ST, B 100 L2 BV B R T 96 L 40 i Ky
Fit, HERWE H2x10° 4S/mL, B0 AT
fL, 4FE24 Wi 100 uL, HAS50 uL IxMTTH
W, RELBEFRAh, NOWH BB, SRR
A R A W T AR ST B MITT 240 0 5 5 4G 00 38 5 &
P A5 5 570 nmif K FOGIE
1.3 HHERHSE R SMFEME RS

FFHEK293 T4 A4S T 10 e F= LA, 37 °C,
5% CO, M 55 T 3555 . o A T 15 7 11L.80%,
i T I A B BR A AR R A T RN 400 LIRS
WAELTE 10741 fL AT 1S pgli & i ARL(1.7 ug pAdvant-
age. 2.6 ugpVSV-G. 4 ugpGag-pol, 6.7 ugpLegfp),
110 V, 25 msftEasyject electroporater(Bio-Rad,
EE) LM, %A NN T K LM E 1S min,
2 000 r/min&.[>5 min, DMEMI¥ 35 2% )5,
kSR FR48 h, WARANME LVEW ., IH IR Z:045 pm
JERE T €SS, 20 000 r/min, 4 °CE.>150 min,
7 EWEW, 1100 pLAYDMEMES 35 5 8 2 30 5 5%
JREE R, T80 CCIRAF. Wil sim e A4
R SR IR YL ) B (TCIDS0YI 7 T3k« FE96FL AR 2
FR293 TN, HsFead &, 4 5% 57 5 7 R
T SR B ORL, 10/ AR BE AL 7R (107 &
107), BREAMEEFRE, BALIN100 ulis &
PR, BAL3AEE, [FBHOSIE R8N E R
LA X IR . 3 dJE TR IR AL GFPEEL, e
BT B AR T & H GFPUEOGRYRE FhFLEL, Reed-
Muenchi 3589 55 1 % .

Y MFEH M, Ay A ik /= 0 5 8 B X
MFEZH LA 520, 280 WS, e ok 1.6x10°
TCIDso/mLAY % B B Y MFEAN I . 5 42 52 56 BU
B B 60 mmIf FR ML . X RRZH VS M6.7 pg pLeg-
fplihi, RHIR IR G S T Al MR gy, A
B SAT o NE ARG YL 41 #E 48 hJE A &G Y 4
M7 5, W RE G Y AR 2R SR 4k, Ak A
Ji B HL BRSSP EF , AE40f5 W BE A JE B Ti-
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Fig.1 Schematic for retroviral packaging and

cell transfection
1.4 RKHEEPCR (QRT-PCR)E N

qRT-PCRIZ B 214, RE2H 335 7% 1L 1Y 48
. S2E 2H 48 F poly 1:C (249 100 pg/mL)4b ¥
YN, N RE AN S EEPBSZE rh . AL FE24 hin
K H Trizoli: #2 B RNA ., Nanodrop 2000 5& &L
RNAM R, [F B H KA I RNASE B PE . cDNAKR
% SR f F TaKaRa 2y w28 wh 0 I 5% 70 85 (9 5
DRRO047A). IRF35[# /7541 F, IRF3qs: CCC-
TCCGAGCCAAAGGTTTC; IRF3ga: AGCCTGCG-
GTGTCCTCTGTT. IRFIFIIRF75|¥) % % S k2"
(IRF1qs: GACATTATCCAGATTTGCCAGCHI
IRFlga: GTCTGTGGGAATTGTGAGGTC; 7qs:
GTAGTGAAGGTGGTCCCTCTGATHIIRF7qs:
AGAGGCTGTTGTGTGAGATCTGT), B-actinfEh
WZIEH, 514 Mactin-qs: ATCGTGGGGCGC-

CCCAGGCACC, actin-qa: CTCCTTAATGT-
CACGCACGATTTC, 20 puL PCRJZ I K #6145
2 uL cDNA##z, 10 uL 2xRoche SYBR Master
Mix, 1EAIR&519350.8 uL (10 pmol/L)H
7.2 uLWZEIK o SN FRJF : 95 °CHIAEHES min;
95°C5s, 60°C34s, 40 MHH; 72 °CL LE i
Smin, K2 AR LT AR NREAE D A AR
FKikh,

2 4R

2.1 HRHAPEIRIRIE T

f 3% JVS 309 U s 0 0 A A i A L S BROE R
INHEIR IR R B I 225, RIS, JFiR
T 5 E B0 8 00 (81 2-a) . VU4 A S, %
FhG SR, MMERIE . EW, S50 800
P, BB/, ¥R3dE, bm
MG RE A K, AR ZMIE S, dkek ks
IR, ATMERRMEESZHE, ERIE. £
o, A s %S dJE 40 2 B R U BE 41 Jif 1 B
Wikidy, RiREFEOR, MEWIFHAK, BHiL
G, FRAERE R, MHIBRZRE, D4R
g A (E12-b) o 20 AR 20 0 1 77 LIS R 80% T
WRAEAR, BUGRIRL « LH IR R Kfa
FE R 281 3L BIMEA . 1SRG, 4~5
dRP AT AR, LR E MM R, ma N
MFE4i il % .

2.2 MFE4HBaE7E 2N E

MTT#EE M %€ A 7] 5% 57 B 8] MFE4H i 14 51 %
B AR AL 45 R R, 570 nmAh WG EE Mk T R B

B2 55 BEHARE Bs Fn 4B B SR R AR 57
(a) BRBENEIINE N, (b) FE G 0 M B A7 B KO MM b %8N, es. 955, ob. BR. ps. GJME, fo. EBGANNL, tb. 40 M B

Fig. 2 Blastula stage embryo and embryo cell separation of S. chuatsi

(a) blastula stage embryo, (b) embryo cell mass and free cell; bl. blastula embryo, es. egg shell, ob. oil ball, ps. perivitelline space, fc: free cells, tb. tissue mass
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(=)
S 5 3%:+2%(84-b, d).
= 5 016
KR 2.4 IrfEERRIE
ES
0.08 qQRT-PCREGIM Irf1 . Ir3FNIfTH 3k, &5
‘ ‘ ‘ ‘ ‘ ‘ R I IR B, 7330 A 3R/ THY 1847
0 24 48 72 96 120 144 2.5f% . Poly LCALHIMFEHIME )G, Irfl. Irf3F0
7205 8] /h IrfTI IR = T 3.5. 2.3F12. 145 (E15).
cell culture time
3 Wik
B3 MTTERNE ML KEER
HHLREINER, orlifiz; FARTEEREREHEP< 1 2 41 i B 35 B B 55 48 T 201H 228 604E 1L
009 Wolf% " 57 T WL 8 (Oncorhynchus mykiss ) 5H i
Fig. 3 Growth curves of MFE cell line MM ARTG-2. M5, 02400 & i H <7 K HAR

The mean of three duplicates and the standard deviations are shown; val- o
N 230 STy Mt A >
ues with different letters superscripts mean significant differences ﬁﬁﬁﬁ"]‘#)ﬁﬂﬁ o1&y ji’JJ:‘ ’ & jﬁﬁﬁzoogﬁ%

(P<0.05) KEANFARAL MR, AU 57 C %

200 pm

C

4 MFE# Al 7 FIGFPE [E 5% 3
(a) ()W 3% F1 5% 6 o BOBE ™ 4% 15 GFPJE X 1 6 4 3 33 I S MFE I i (b) (d) M 3% 1 5% Sl 2 3086 R 4% iy GFP A [ 119 1 5t 1 % Y« MFE
glii)
Fig. 4 MFE cells and GFP gene transfection

(a) (c) GFP gene infection by retroviral packaging under bright-field and fluorescence microscope; (b) (d) GFP gene transfection by liposome under

bright-field and fluorescence microscope
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Fig. 5 Transcriptional level variation of Irfafter poly
I:C stimulation

The expression of /rf'is calculated relatively to the gene S-actin, values
are the mean+SE, the quantitative PCR value was averaged from three

duplicates, each of which contained 3 groups; *P<0.05
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TR T H
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Culture and application of Siniperca chuatsi embryo cell line
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Shanghai Ocean University, Shanghai 201306, China;
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Abstract: There are only a few cell lines of Siniperca chuatsi (mandarin fish) that could be widely used in scientif-
ic research. For mandarin fish, cell culture technique is an important aspect of the quality control program for the
National Wild Fish Health Survey. Healthy, sensitive and mycoplasma-free cells are essential for detection of fish
viruses in free-ranging fish populations. S. chuatsi is native to China and an important commercial species. In addi-
tion, the transfection efficiency is quite low in most fish cell lines. That is an obstacle in the basic research on
fishes. In this study, a continuous cell (MFE) culture derived from the mandarin fish embryo was developed and
has been subcultured over 20 passages in DMEM cell culture medium. MFE consists predominantly of epithelial-
like cells and grows well in DMEM supplemented with 20% fetal bovine serum. Cell proliferation was assessed by
MTT assay. The absorbance of the sample was read directly in the wells at an optimal wavelength of 570 nm. The
results showed that MFE cell experienced proliferation, decrease and stable phases during 96 h. Meanwhile, we
used GFP-expressing retrovirus produced by HEK293T cells to test the transfection efficiency in MFE cell line.
The result showed that the transfection efficiency reached 20%+5% without affecting the growth of these cells.
Subsequently, the expression of three genes of Irf1, Irf2 and Irf7 was examined in MFE cell line by qRT-PCR. The
results indicated that /rf1 is the highest one, and all increased to 3.5, 2.3 and 2.1 folds after poly I:C stimulation.
The results of this study showed that MFE is the first cell line originated from embryo of mandarin fish. It could be

used as a tool for gene function research and genetic modification.
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