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1.2 CYP3A CDNA.\ | ’ 10%(v/v)FBS
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’ 80°C 48 h , M199 , 0.25%
GenBank (Pimephales promelas, ACA35027.1) 6
(NP_001032515.1) CYP34 cDNA , s ’ o
Primer Primer 5.0 (1 5x10°  /mL 40 pmol/L RIF (Sigma-
PrimeScript' VRT reagent Kit (TaKaRa ) Akdrich ) ’
cDNA PCR , ’ 8 (Ih 2h
: 94°C 3 min; 30 94°C 30, 52°C 30, 4h 6h 8h 10h 12h 24h), ’
72°C355,72°C 10 min 1.2% D-hanks ’
(TaKaRa ) , CYP3A
1.5 CYP3A
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377 RNA, PrimeScript' ™ RTase(TaKaRa )
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ORF : Clustal X 2.0 Rad), SYBR green PCR mix (TaKaRa )
: MEGA 4.0 Real-time PCR ,

%1 Ef CYP3AEE PCR Y ESI¥FTI
Tab. 1 Primer used to amplify the grass carp CYP3A gene

(5'-3") /C

application primer sequence(5'-3") annealing temperature
cds CYP3A-F(1) ATGAGCTACGACCTGTTCT
CYP3A-R(1) GTCACAGATGTCGGGAAA 52.2
CYP3A-F(2) CGTTCAGCGTGGACATCG
CYP3A-R(2) CTTTGGGAGCCAGTAGACC 53.0
3'RACE CYP3A-F(3) GCCTCAATGGTCTACTGG
CYP3A-R(3) TCATTTCCATATAATTTCTTAACAG 50.0
Real time PCR: CYP3A F GTCCCAACCTTCGTCCTCCA
Real time PCR: CYP3AR ATCTCATCCCGATGCAGTTCC 60.0
Real time PCR: f-actin-F CTGTATGCCTCTGGTCGT

Real time PCR: f-actin-R GCTGTAGCCTCTCTCGGT 60.0
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hemoglobin combining domain SRS-6
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1 CYP3A CLUSTAL-W

Fig.1 Sequence alignment of CYP3A with other vertebrate CYP3A members by the CLUSTAL-W method
The consensus amino acids are indicated by “-”. The predicted signal peptide indicated as“~~~". The transmembrane helices region were
indicated in italics The putative substrate recognition sites SRS1-6 were in shadows. The heme binding domain(HBD)

”

were showed with “——

F2 BEMBEHENY CYP3A MR ERWIRAN L= FI ML R LSS5 F 5 b xd
Tab.2 Sequence comparison between CYP3A in fish and other vertebrate CYP3A members at substrate recognition sites
(SRS1-6) and heme binding domain (HBD)

domain Ctenopharyngodon idellus Homo sapiens Sus scrofa Mus muscullus
34 344 3429 3411
SRS-1 100(102-123)* 52.1 43.4 47.8
SRS-2 100(201-211)* 50.0 50.0 37.5
SRS-3 100(238-243)" 28.5 57.1 28.5
SRS-4 100(300-318)* 73.6 68.4 78.9
SRS-5 100(347-382)° 77.7 77.7 71.7
SRS-6 100(482-491)° 60.0 40.0 50.0
HBD 100(441-461)° 80.9 80.9 76.1

CYP3A ; CYP3A .

Note: Percentage of identigy comparing with sequence of Ctenopharyngodon idellus CYP3A; * Represent the residues in CYP3A.

3
3.1 CYP3A SRS
SRS , CYP34
B0 QRS CYP3A (SRS-1, -3, —6)

[, CYP3A
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3 RIF CIK  CYP3A mRNA CYP3A ERND
3-A: RIF CIK 8 CYP3A mRNA ; 3-B: RIF CIK 8 CYP3A ERND SigmaPlot

10.0 ,

(*P<0.05; ** P<0.01).

Fig.3 CYP3A mRNA expression and CYP3A ERND activity induced by RIF in CIK

A: CYP3A mRNA expression induced by RIF with 8 time-point.B: The activity of CYP3A ERND induced by RIF in CIK with. Analysis
using SigmaPlot 10.0 software, the test compared with the control indicated that significant differences (single asterisk: P<0.05;

double asterisk: P<0.01).
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Induction of CYP3A gene and enzyme activity expression in kidney
cell of grass carp (Ctenopharyngodon idellus)

FU Guihong', YANG Xianle', YU Wenjuan', HU Kun', ZHANG Haixin' , HUANG Xuanyun’
1. College of Fisheries and Life Science, Shanghai Ocean University, State Collection Centre of Aquatic Pathogen, Shanghai
201306, China;

2. Laboratory of Fishery Environments and Aquatic Products Processing, East China Sea Fisheries Research Institute Chinese
Academy of Fishery Sciences, Shanghai 200090, China

Abstract: Cytochrome P450 3A (CYP3A) is the major cytochrome P450 responsible for the metabolism of en-
dogenous and xenobiotic substrates. Unexpected drug—drug interactions in fish are generally associated with the
induction of CYP3A activity, and can lead to the formation of drug residues, which threaten the safety of fishery
products. We determined the in vitro effects of rifampicin (RIF) on CYP3A mRNA expression and enzyme activity
in a freshwater teleost, the grass carp (Ctenopharyngodon idellus). Recently, a number of CYP3A genes have been
isolated from several teleost species. Although CYP3A genes in fish contain multiple paralogs differing in gene
expression pattern and tissue distribution, CYP3A enzymes exhibit similar catalytic properties because of their
structural similarities. The CYP3A gene and its full-length cDNA of 1 849 bp were cloned from grass carp by
RT-PCR. The CYP3A gene has an open reading frame (ORF) of 1 542 bp, a stop codon, a 3’-untranslated regions
(3° UTR), and a polyA signal is present in the 3’UTR region. The ORF encodes a 513 amino acid (aa) protein,
which has a signal peptide (29aa), two transmembrane helixes (23aa and 23aa), a heme binding domain (HBD,
21laa), and six substrate recognition sites (SRS1-6). Multiple alignments showed that the CYP3A amino acid se-
quence from grass carp is 60% to 92% similar to other vertebrate CYP3As. CYP3A gene expression after induc-
tion by RIF in grass carp kidney cells (CIK) was assayed by quantitative real-time PCR. CYP3A-dependent
erythromycin N-demethylase (ERND) activity was determined by spectrophotometry, and CYP3A activity was
assessed by measuring the formation of formaldehyde. In the induced group, CYP3A mRNA expression reached a
plateau at 8h, while the highest level of CYP3A activity occurred at 10h. The results indicated that CYP3A mRNA
expression and enzyme activity were significantly higher than in the control group (P<0.05). The highest level of
CYP3A mRNA expression appeared 2 hours before the maximum of enzyme activity. In addition, the transcription
of level CYP3A was apparently higher than the enzyme activity, implying that induction by RIF affected enzyme
activity by transcriptional regulation of the CYP3A gene.

Key words: cytochrome P450; kidney cell; Chinese idle (CIK); CYP3A; rifampicin; RIF
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