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HeAl, B B PCREAF G CYPIA EZ & L F M A R MR T RER
Mo EFEEPCR RESHAEF, R BWRKBEMBERREATTRA,ERE TR
KR Ay 57 C L EFRE N 30 KB N &, %4 T Gauss i & By CYPIA/ACT W (& fE E /k
Wy Rk CYPIA Bk ik RF, B4 MmiE 4% & 21 fs F ACT #n CYP1A cDNA ¥ 3 4 R
K, w A CYPIA oy Jaf 2k 15 B H K, T BNF % & £ GCL \CIK A1 CO 41 ji ¥ CYP1A %
EARFRELF RS, GCL.CIK A1 CO Zi il = # 2 A% % Ja CYP1A W REAXFHEF £
(P <0.05),#% %%k EANRFH GCL >CIK >CO, & %4 il R iy 4 i 4 24 & ACT Fv
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i, f2s CYP1A FEH (1) 3 35 7K B 9 AE bk
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1.1 FZERH

Trizol i&, 7| & Invitrogen 23 7] 7= i, DNA
Marker DL2000 >4 TaKaRa /\ &) 7= i, Tag DNA
%A i ANTPs . RNasin . DEPC il MOPS 251l [4
g 0b E 4\ #], First Strand ¢cDNA Synthesis Kit
(MMLV ) 2}y Promega 2\ &) = ft, B — %% 15 H
( BNF) >} Fluka A& 7F= 5o
1.2 HAmRENFES

S A s GCL ' 241 i CIK & i
s GCB Wy o 2T 2 40 il PSF B SL41 ifg CO %%
By Ry Ml 758 vl B A 0 I 5 ( APCCMA) 4 G
Y. 533K 90% M199 +10% NBS, 5555 554N
28 C 5% CO,, &2l R PS5 wmol/
L BNF(%f#T 0.01% DMSO) %S 72 h J5'",
Kl CYP1A Y358 KF-, 18 3 AN EAL, LI Ab
P28 D0 R A
1.3 &EFENNES

AR JESE 3 d By I E] P BRI T4 5
mg/kg RE ) BNF (LA K ) 5, 325
55 RGN F AR XS A R R ZH 2L G RNA A
CYP1A WK KF-, ¥ 3 D, LR FI AL 31y
25 I IR
1.4 5|¥igit

L) Primer Premier 5. 0 % {4 if CYP1A Fl
ACT cDNA F Bt i S 9 3 51 9t v
CYP1A [ W59 N 5'-ACAACATCCGAGAC-
ATCACA-3", Fiit2|#1% 5'-TTCCACAGTTCTG-
GGTCA-3";ACT [y 21 %W 5'-TCGGTATGG-
GACAGAAGG-3', FiiE51 9~ 5'-GTCAGCAAT-
GCCAGGGTA-3', 5| ¥yt I g 4 56 A= W) 1 7l
B
1.5 = RNA FJ3REL

R FH Trizol " $REEUE 1 JIF 41405 RNA Ji

., K00 RNA (%7 5 FAfifE
1.6 cDNA Wi 58k

4 MMLV 7 5 Ut ] 4545 B, cDNA 55—k
PAMCABEAR #E1T PCR 973, PCR 2K R S A
125 L, 4% 100 ng cDNA 447,200 ng PCR 5|
#),1U Tag DNA ¥ 4,200 pmol/L dNTPs %
PCR Jz Jvj {£ Eppendorf PCR 1% {7, B4 94 C
FAEME 2 min, Z J5 DL 94 CTAsHE 30 5,55 CTiRk
305,72 CHEM 1 min 279650 35 Ik, i )5
72 CFAEM 10 min, DI B4 852 5, B S pL
LT, 7E 1% B SENRREEERE LA 4 V/em f8 38
HE RS A T R TR
1.7 J Y BKEHFHNEESH

FIFH Quantity One 4. 5 FA4%5 4714 7 ) f. UK
S AT E B AT, DL Gauss HERL 1Y) S %5 FE 43 A
£k T B ( Gauss i ) 4331 7R 554 CYP1A
1 ACT cDNA B AH X & &, f8 i CYP1A/ACT
IR CYPIA [ 3R IKKFJEAT AR E . AN
[ 2 A 25 20 2 rh CYP1A FH XS 3% 3K 5t K] 1] SPSS
11,5 Bk A T 25 5 o B e b

2 4

2.1 }FEE PCR &HMHEL

S AR S5 | 47 38 Rl A5 21 F A /N g 7
&1 CYP1A (439 bp) Fl ACT(800 bp) cDNA F I, %t
X P4~ cDNA JF 3143 BT rape s e ) IR 48
2% GenBank 31155 5% 5 DQ211095 #1 DQ211096
TEEIERE X 5 PCR 5B 7104k, SE 6 25
W] B KRIE K 5T CEAE, LA T
T 7=y ) FL K S T T B (8] 1) s PCR PR IR
BOU LA 30 A EER AL, BEHT CYPIA F1 ACT 4k
THRE I 1 35 MR 5P 14 P 2 Ak
THARZS, P14 F & B B B 8503 NS
Yy PCR 7= 4 1 U AE 5 91 46 %0 B A 75 B 41
CYP1A/ACT [¥) Gauss b 5 Fb Bt 3 AN BE VE S

i AN GG EEHHIN 260 nm F1 280 nm ARAgIENL B CYPL1A [FRIBKTF-(E 2) .
DL2000 53°C 55 C 57°C 59 C
bp Marker | 2 3 I 2 I R 1 R

1 AREBRNEETES CYP1A 1 ACT cDNA B B~
Fig.1 Amplification product of CYP1A and ACT c¢cDNA annealing at different temperature
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20 cycles 25 cycles

DL2000

30 cycles 35 cycles

bp Marker 1 2 3 1 2

2 3
1000 . - LA
500 —— |

1 2 3 1

<—ACT
<—CYP14

E 2 7A[E PCR{BEIRREY IEHIES CYP1A 1 ACT cDNA 31874
Fig.2 Amplification product of CYP1A and ACT c¢DNA after different PCR cycles

2.2 HEfRREHEESR CYPIA EEMEMFNF

B &I R o CYP1A il ACT cDNA J 1
GERFRW AN X IR ALIR 15 S 4L ACT 7R
[) 200 B A ks 24 4 A E A2, T CYPLA FEAS [A] 44
JfL v Bl AN T R IB KPS R (81 3) .

Feikw KARLA TR, (H 28335 5 J5 CIK Al
CO 21 g™ 3% 7= Py 1 v Yk T 33 350 4 B 38 1) 2% iy 1
M, GCL i CYP1A JEfili 3235 K5,
BNF 53 f5 ik i i 4w (P <0.01) , Ry
fit7K~F-i 4. 17 %, GCL CIK fI CO 4ii fflif5 7 )5
CYPIAWIRE K F=ZFEZMARELRF (P <

CYP1A EXI B8 4f CIK .GCB .PSF #1 CO 4 fitd 1 {14 0.05) ,iES E k= A/MiiF R GCL >CIK >CO,
DL2000 GCL CIK GCB PSF CO
bpMarker 1 2 3 1 2 3

CYP14/ACT 0.10 0.07 0.12

a XTH4 control cell lines

DL2000 GCL CIK GCB PSF CcO
bp Marker 1 2 3 1 2 3 1 3
2 000
1000
750

500
250
100

CYP14/ACT0.45 037 039 027 022 0.18

<— ACT
<—CYP14

0.12 0.17 0.10

b %554 BNF-treated cell lines

E3 XtHRAF BNFESAEEMPRHP CYPIA 1 ACT cDNA K3 3874
Fig.3 Amplification product of CYP1A and ACT cDNA from control and BNF-treated grass carp cell lines

2.3 HaARRHARAD CYPIA EEREMMANFS
Ri&

VIR 3 e 1 20 i AR A AR L2 2R, AT S
CYPIA {EfRSNE SR A S R H R IE 22 57, 45
REW 5L CYPLIA T ACT cDNA § 3§ DL K
FLDK AR5 SR -5 A i R 5 SR AR, X 20 P 4% 4 41
CYP1A fEERE R AR, 7R S L F
JREAFHL CYPIA WA I 2] T W1
P, 412U CYPLA 3553 i R/ NIy 5 A0 1
MIANIARTE BT > 5 > DL (& 4) o R 4h
REH], CYPLA fEfR N SRSy R ROK-FRA —
SE ARSI

3 Phe

I )\ Elcombe %" 5 Jig 4% 3 T, 88 ( Oncor-
hynchus mykiss) JIF CYP 45 750 & i 42 G 1) 15 5
Y8 A 2R RIR E T2 | 2 IR R TT
EE ZE RN e SR 3 - WA S
Ak A W RE R S 25 CYP A 26 9 20 48 T U
PEN T, PAHs fLS W An B — 28K EAXT CYP1A JE
FEIRFNEHE M 0I5 T RE IR , Ao A b
Yyt CYPLA Byif5 3 RE 1 BOK, MR ik s B
A RIS, X 15 CYP1A Faki ] LA
VeIV R 5 i A ki ™
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DL2000 BT liver ¥ kidney L blastula Y% rostral Bi & ovary
bp Marker 1 2 3 1 2 3 1 3 1 2 3 1 2 3
2000
1 000

750
500
250
100

CYP14/ACT0.11 0.08 0.07 0.02 0.05 0.02

0.02 0.01 0.05

a X4 tissus of control grass carps

. o
DL2000 BF liver B kidney

FEJIE blastula

W) rostral BN ovary

bp Marker 1 2 3 1 2 3 1

2000
1 000
750
500
250
100

CYP14/ACT 0.50 0.72 0.53 0.26 0.16 0.29

3 1 2 3 1 2 3

ACT
CYP14

0.18 0.25 0.16

b %S4 tissues of BNF-treated grass carps

4 XRAF BNF FSEEEHLAH CYPIA F1 ACT cDNA B 1874
Fig.4 Amplification product of CYP1A and ACT c¢DNA from control

and BNF-treated grass carp tissues

CYP1A i PAHs 1649115 S HIHLH] E 225 S5
S0 N B 5 ke 32 1 (AR ) 45 4, il mRNA
P2 1, DT (KL T PRSI P CYP 5 ek i i 7%
PSR . 2EFH A H 0 GCL CIK 1 CO £ i i1y
CYP 51 EROD i Kl (g 2% S 22 W ( Scrp ok
%) BNF 55 CYPLA 3 [H 3 3k T i 4 A
i, 1P E T CYP HMIRS 5 DL S CYPLA {5
(¥ EROD Mg PEE A [RI FLEE b MW f9 42 85 , i
T N UE T PAHS S840 G753 B AL
VR 22 SCHRAR I 22 B 0 208 T B L 45 4 41

CYP 75 i 5 i 3% 52 5 , T 55 /b — e IF 2 35 W ok
TR X S 20 21 JRAC B R A A CYP 5 1l
B 5 2 A — 5 BRSPS R SO R S 4
Rl R AR CYPLA SR (Y SLRE A% 5
TR GRIFA LY BA —E R A ek [
PR 1 24 CYP 5 DRI 0 336 e T 9 L A Py 3
Ja et T (H R HAT, 82K 40 B © T iR 1
R FAE AT I AN IR BE TS YL W P B — R A S T
L1200 gadar 25 DL AR 55 0 I 40
MOBF 98 T 2 1 1 % 6F CYPLA {3 1% I,
Pesonen %' 3 — 25 He 5 T 4 04 AR T 40 it
FON A fa 7 R 2 S 28X CYPLA g i M 1
P, T3 /NBR A ) R SRR B 3R 1 T 0 i
X R S B W B A 2 ARV AT TR
o JEACHH M 25 5 AR, T ELA X A% 48 41 g
11T 5 5 22 M BT K TR A R I A A S A
R A 40 Bt A R M, AN BB ORI 45 it Tk

2 PR 35—, S RERAE O AR T e, Itk -4k
W R HURB KA RE A ARG T
CYP HF5E iy 2 — . Ackermann 25" Fi| ff ff1
K4 2 PLHC-1 F1 RTG-2 ¥ 0 T A [\ 4% 75 5t
S G 20 M 75 P A1 CYP 3 P B9 5%, Araujo
220V P 8§ (RTG-2) Hl 2= B 8 ( Ameiurus
nebulosus) ( BB) 4 Jifl & 3 47 2 9 26 % PR 0 5%,
Fent'* JU| 4 T 14 0 9F 4 7 #2540 Jfg ( PLHC-1)
TEHE ST TR BE ST P 10 22 1 i —— M fb 2 A
FRESRE S 00 40 35 . CYPLA 5 S8 hE L M M
BRI VRS . SRR E, 1 25 W A0 3
WroE s a2, BA 208 (1) 40
B —PEGE R AL (2) 259 540
T R M, T T R AS A R (3) A4S
PR T7 B0 0 25 W 300 5 (4)  HE I #0248
TE VI E

AR IRE PR F M 2 — AR A R
PEAOSIRLf7, FATE A 2 bR 20 R L X
A el S B I 147 () GCB \PSF ,CO
GCL CIK % 40 g n] 1L 5 . e, 2% E A A
CYP1A mRNA % 3§ J5 i) 22 57 R i5, X 5 4
CYP1A cDNA J B3 T sibe s ™ . A
[ RIFE 45 S 26 W1, 1 AR S0 TR 5 HL 8 U
B 40 Z&, DBt CYP1A cDNA KB WK
St AT RUBR O | 550 B0 A I S0 IR AL A W B i S Ak
o T8 LU S K ™ S 20 AR Y, T i
1024 2 R 2R R BRI T Y A A B 2R 55y T A B
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CYP1A gene expression in -naphthoflavone-induced
grass carp( Ctenopharyngodon idellus ) cell lines

LIN Mao'*" , YANG Xian-le*, JT Rong-xing'
(1. Fisheries College , Jimei University ,Xiamen 361021, China;
2. Aquatic Pathogen Collection Center of Ministry of Agriculture ,Shanghai Ocean University ,Shanghai 201306 , China)

Abstract: Cytochrome P450 1A ( CYP1A ) cDNA is used as a probe for evaluation of environmental
contaminant. Grass carp ( Ctenopharyngodon idellus) liver cell ( GCL ), kidney cell ( CIK ) , blastula cell
(GCB) , snout fibroblast cell( PSF) and ovary cell(CO) were exposed to B-naphthoflavone ( BNF) to induce
CYP1A. The potency of induction was assessed by the ratio of CYP1A cDNA to B-actin (ACT) cDNA
derived from semiquantitive PCR. PCR reaction parameters were optimized so that annealing temperature was
chosen to be 57 C and cycle to be 30 times. Under such conditions,the CYP1A expression level could be
quantitated by Gauss trace ratio of CYP1A/ACT. PCR amplification product of ACT and CYP1A cDNA
showed that CYP1A expression level was very low in control grass carp cells while increased in BNF-treated
cells significantly. The expression level of CYP1A in BNF-treated GCL, CIK and CO cells had significant
difference ( P <0.05) , which was sorted as GCL > CIK > CO. But that of GCB or PSF cell could not yet be
detected. The state of CYP1A expression in grass carp cells was similar to homologous tissues,and the level
in homologous tissues of BNF-treated grass carps was sorted as liver > kidney > ovary. The results indicated
CYP1A expression level in vitro had certain correlation with that in vivo. This study illustrates the high
potential of fish cell lines in ecotoxicology.

Key words: grass carp( Ctenopharyngodon idellus) ; cell; CYP1A; cDNA; induction
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