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FEE . RIS MEE & T R CYPSA FFIRF K1t 3051 40, L2 5 48 81 cDNA N EARY H1%
5| CYP3A £ | B ARIEARE| i 87 7R IHRE 2 51 4 6 F| Bl cDNA s i 4 8 3% A (RACE)
#HAF 42K cDNA, 72| 77 AR CYP3A JEE 2K 4 1769 bp, Fr i F I AE #y 1 545 MZH B, 4%
#5l4 NEFHBR, HTNEZ A e FEH 58.624 ku, I ib & 5 4 6.30, 447 & 4 & CYP3A
R R 4 AL R R F P 4R 2 0 B & PASO 4 4 Z&E R 4 (Cytochrome P450 Nomenclature
Committee ) 3 i H & 4 & CYP3A136, A KB 7| otf B, X 5 Ae8 =& &R ER
&, I HLELA & AR SF 41 R 45 4 X3 FXXGXXXCXG, 5+ 7 4R &) CYP3A FE[H wy -+ Z & RT-
PCR %75, AR fu g 8 P 4 TR P, E B A ok 2, R A A RK,

X BERM; CYP3AI36; %&; M8 0%
kARG A

hESES: Q785; S917

205, 2% P450 ( cytochrome P450, fij ik CYPs)
R REAUHRMARBRIE R INAR, B2
VFZAM R T (A5 259, R & W55 ) LUK
B A e A R B A AR AR IR R LR
FEHNRIARALE: , CYPs AT LRI 2 A ] 1) 075 A I
KR o RIS H, CYP3A ] THE2E 5
JFEFI Nz CYPs E H IR U E, HBA FHE 1
ZREE  EMELEh Y R 25 AR 50% Y ZY
P2 CYP3A IR s I . ks 2 Y
TV A R AL G AR, IR R R
F AT EUEY SRR AR S
FLWA L, a2 A % CYP3A [Fses b, B3
A %5 1585 ( Dicentrarchus labrax) " Bt &4 ( Danio
rerio) ' ¥ 45 ) 80 ( Pimephales promelas)'™
( Gobiocypris rarus )™ %, N AY W M
( Ctenopharyngodon idellus) Ol I L S —FE,
#0125 CYP3A [F] TR HA ZF A, =241 T
JIELHE e AN A L B AV A A

2Lt 1) 175 BT RS2 BT 25 A ELAE )

IS B A :2011-04-21 &8 H#A:2011-07-06

fill, 3 H1 CYP3A LR A5 Bl T 8 7R 245 9 A1 E 1
B 4> FHLHL. S5 & 4R ( Carassius auratus
gibelio ) J&= Tk [ 5 (R IR K FR AL 2 U5 0.2 e TR [
WAz A W RIS b . A
WFFE i FH [R5 9103 60 55 AR CYP3 A JL A iF
F3oele , W SL R/ 75 . 2 R X e 4
Mrelg13ki8, B ER U] 5 7R CYP3A [ 73
T 5, NG ST s AR S M A
VEFAR R I 1 — 25 4 7 LA S i ] S5 45 43 7
BL , DA SR 143 T R 22 [0 AH BLAE FH 0 6 &
SRS ILR

1 MRSIE

1.1 SCIGHF#

5 8 1K, ) 3'-Full RACE Core Set Ver
2.0, RNAiso Plus,5'-Full RACE Kit, PrimeScript
RT-PCR Kit TaKaRa LA Taq® Hot Start Version .
pMD-18T #{4& DNase [ K i [o sl 7 &34k K
B S E L TS A AR
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RN 7 A, Ho AR by [ A 2

FHHY  REMRECR A LR K
HIRIEY) ARBUR (160 £10) g, B /KA  F 4
PR KAR , K 25 ~ 27 C & FE 4 JHI5 I
TR SE5
1.2 ZWH*

CYP3A A K B9 AT IS F R T
JUE H 32 BUCE RNA, Jf ] DNase T B 25 36 H 41
DNA. 285143 5600 FE 11 & &L RNA ¥k iz, X
5 ngih RNA 5 i cDNA 25—,

HPE i 5 28 i 8 ( Fundulus heteroclitus )
GenBank : AF105068. 2 . H 2<% ( Oryzias latipes)
GenBank: AF105018. 1. #T fi& ( Oncorhynchus
mykiss ) GenBank: U96077. 1. f% GenBank:
EU332794. 1., # ( Cyprinus carpio ) GenBank .
GU046696. 1 fir s A 58 42t IX 741 B it et 5 14
F-304 R-949 " 14 cDNA 3f 551 CYP3A i [a] |-
Bt Y%k 94 C 3 min(1 J{FF) ,94 C 30 s,
55 C 30 5,70 C 1 min(30 fE¥F) .72 C 10 min(1
PEIR) o ¥ 48 7 BEAE 1% WIS REEEERE e Yk - [ml
W, B i R B R 2] 18T A5 38 Kik A
ST ST

CYP3A AW &Kegk#F  WRIENTFIIE
Ja CYP3A ()41 v Bt , %11 RACE 3’54 F-567
55|49 R-312, i B8 RACE 1271 & i B 43 1] 32
47 3'RACE 1 5'RACE ¥ 3% . W &4:94 C 3
min(1 ¥ ) ,94 C 30 5,60 C 30 5,70 C 2 min
(30 5¥F) ,72 € 10 min(1 f§# ). PCR ;=443
S e RE 18T #AT: th i S AR W 24 w58 M e o
PH%E 4 75 515 3] CYP3A mRNA 5% 4 4 i3 %
A1) B TR0 ) 28 BE R ) S A Al L €4 2R PASO i 44
Z b1 4 ( Cytochrome P450 Nomenclature
Committee ) iy 4% o I R BT 5 [0 it 2 14
A Primer premier 5.0, 5| ¥ F4 W3 1,

B3 £ 15 8 F T fifi Jf} NCBI %itdfs /%
o Blast & J7 XJ ¥ 81 #F 47 b Xt 43 e Al T
DNAMAN 6. 0 #{4:#1 ORF Finder ( http: // www.
ncbi. nlm. nih. gov/gorf/ ) T 23 FL B8 7 3] . 40 Ak,
FEE A BREAS B BT o {55 IR SS A4 153 B R
JH SignalP 3. 0 Server (http: / www. cbs. dtu. dk/
services/SignalP/ ) 1 Motif Scan ( http: // hits. isb-
sib. ch/cgi-bin/PFSCAN) ., {#i [ MEGA 4. 1 #&{4
W R G &4 . F predictprotein (http; / www.

predictprotein. org/ ) ¥] Fl & (4544

*1 REHHRH CYP3A EE RACE fn
#E 2 RT-PCR X5 971%
Tab.1 Universal and specific primers used for
RACE and semi-quantitative RT-PCR

ElE7E20N S19F51(5"-3")

primer sequence

F-304 TCTTCACCAACMGMAGGAACT
R-949 CCGGCGAAGATGAAGATCATGG
F-567 ACCAGCACAGCCTTCAGCGTCG
R-312 TGATGTTGGTCACAAAAGGGT
SQF ATGGGCTCTGCTCATACTGTT
SQR TCCTCCTCCAGTCGTCGTCTT

Beta-F TGCCCTGGTCGTTGATAA

Beta-R TGGCATACAGGTCCTTACGAA

¥ % F4m CYP3A mRNA f& 57 & 4% 8940 42
oA {1} RNAiso Plus 3 jI[#2H1 3 & 57 5 HL
TR == N 17N A IS 7N 0% S DI S S
RNA, Ll Oligo dT FiFfHLE 1475 i cDNA 55—k,
AEC R0 CYPSA 2K 7411514 SQF #i
SQR, [E]H LASE F AR B-actin &K 51 ( GenBank ;
AB039726) Jy N 21511514 beta-F Fl beta-R , % 4%
ML CYP3A [RIXIA TP . B3G50
[@} 94 C 1 min(1 {EFF),94 T 305,57 C 30 s,
70 °C 1 min(28 fE#F),72 C 10 min(1 {FFF) ., /=
P2 1. 5% Bife ik, 5 Quantity One 4. 6 %X
PXF A AT 08, LA Gauss JR 5 ) CYP1A/B-
actin &7 DNA [ &,

2 4k

2.1 RERH CYP3A136 EEMEEFIER
FAaH

AR 5 Al 28 CYP3A [a] Y4 X I it
fEII519, R1% T 57 B A 640 i (5,38 P450 3A 11y
BB B, 7R Bl _F #E4T RACE-PCR 153 | 2
A FEAY 51k 653 bp #1135 bp K/NE) 5 F1 37
i 7 A0 R B, I PR L 1 769 bp 1y 4 K
cDNA J#%1] ( GenBank ; GU998964 ) , polyA il B8
= AATAAA (1 740 ~1 745 bp) , 5’ i dF g i X
30 bp,3' vt JE 4 b X 194 bp, JF B HE 1 545
bp, Fifih 514 Pz KR (K 1) o $&A8 LRI 5
| PASO g 4 R S L EE AN
CYP3AIl36, il H.& [ 5/ T2~ 58. 624 ku,
HIBAFEH S 6. 30,
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1452 Ko ¥R 35 %

1 CTTTTAGTCTGACCGTCCTGGAGCAGGAACCATGAGCTACGGTCTGTTCTTCTCTGCTGAAACATGOGCTCTGCTCATACTGTTTGTGAC
1 [M S Y 6 LFFSAETWALTLTITLEFEUVT
91 ACTTCTGTTCATATATGGATCCTGGCCTCATGGTGTCTTCAAGAAGTTGGGGATCCCOGGGCCCAAACCTCTGCCGTTCTTCGGAACCAT
31 LLF1YGsSWeHHGVEFEKEKLGTIPGPEKTPLPEFETFGTM
181 GCTGGAATATAGAAAGGGGTTTCACAACTTCGATATGGAGTGTTTCAAGAAGAACGGACGAGTCTGGGGTATTTACGATGCGAGGCAGCC
61 LEYRKGEIHNEDMETCFEKEKNGRYWGIYDART QTP
271 TGTTCTGTGCATCATGGACCTATCCATCATCAAAACCATCCTGGTTAAAGAATGCTACTCTCTCTTCACCAACAGAAGGAACTTCCGTCT
91 ViICIMDLSTITIKTTILYEKECYSLFTNZRRNTETR RIL
361 GAACGGGCCGCTOTACCATGCCGTGTCCATCGTAGAAGACGACGACTGGAGGAGGATCCGCAGCGTCCTCTCGCCCTCCTTCACCAGCGG
121 NGPLYDAVSIVEDDDWRRTIRSVLSPSETSG
451 GAGGTTAAAGGAGATGTTCGGTATCATGAAGACTCACTCTCACACTCTGGTTGATAATCTGGGGAAAACAGCAACGCGAGGAGAAGCGGT
151 RLKEMFGTIMEKTHSHTLYDNLGEKTATRG GEAV
541 GGAAATTAAAGAGTTCTTCGGGGCGTACGGTATGGATGTCGTGACCAGCACAGCGTTCAGCGTCGACATCGACTCCCTCAACAACCCTAA
181 ETKEFFGAYGMDVVYVTSTAFSVDTIDSTLNNTPEK
631 AGACCCTTTTGTGACCAACATCAAGAAGATGCTGAAGTTTGACTTCCTGAACCCTGTGTTCCTGATCAGCGCTGTATTTCCTTTCATCAC
211 DPFVTNTIKEKMLEKEDFLNPVFEFLTISAVEPFETIT
721 TCCTGTCCTGGAGAAAATGGGTTTCGCCTTCTTCCCGACTTCTGTGACCGACTTCTTCTACGCTGCCTTGAAGAAGATCAAGTCTGAAAG
241 PVLEZKMGEAEFRFFPTSVTDFTFYAALTEKTEKTITEKSER
811 AGTGTCCAGCGAGCAGAAGAAGAAGCGAGTGGACTTCCTGCAGCTGATGGTCCATTCTCAGACGGCTGOOGGATCTGAGGACCACACTGA
271 VSSEQEKEKTEKRVDFLO QLMYDSOQTAGG GSETETHTE
901 GAAAGGTCTGAGCGACCACGAGATCCTCTCTCAGTCCATGATCTTCATCTTCGGCGOCTACGAGACCAGCAGCAGCACCCTGTCCTTCTT
301 K 6L SDHETILSO QSMTIFTIFGGYETSSSTLSTETF
991 CTTCTACAATCTGGCCACACACCCCGAGGCCATGGAGAAGCTGCAGGGGGAGATCGACCAGAGCTTCTCTAGAGAGGATCCGGTGGACTA
331 FYNLATHPEAMEERKTL® QGETIDG QSFESTREDTPVDY
1081 TGAAGGCATCATGAACATGGAGTATCTGGACGCAGCGCTGAACGAGTCTCTGCGGCTCTTCCCCATCGTTGCTCGACTGGAGCGCGTCTG
361 EGIMNMETYTLDAALNESTLRLEPTIVARLETRTVC
1171 TAAGAAAACGGTGGACATCAACGGCCTCCTGGTTCCTAAAGACGTGOTGGTCATGATCCCOACCTTCGCCCTCCACAGAGACCCGGACTA
391 K K TVDINGLTLYPEKDVVYVVMIPTTFALTHRTDTPDY
1261 CTGCAGCCAGCCOGACAGCTTCAGACCGCAGAGGTTCTCTAAAGACAACAGAGAGTCGATCGACCCCTACATGTTCATGCCCTTCGOTCT
421 WS EPDSTFRPO QRTFSEKDNRESTIDPYMFMPEGL
1351 GGO0CCCAGGAACTGCATCGOCATGAGGTTTCCTCAGGTGAGCATCAAGCTOGCCATCGTCGAGATCCTCCAGCGCTTCCACCTCTCTCT
451 G PRNCTIGMRPEAQVSIEKLATIVETILILQRTEDVSYV
1441 GTGTGAGCAGACTCAGGTTCCTCTGGAGCTCGACACCAGCGGACTCCTGGCCCCCAAGAGCCCCATCAAACTCCAGTTCAAGCCTCGCAA
481 CEQTQVPLELDTSGCLLAPEKSPTIEKLGO QEFEKTPREK
1531 ACCTTCCCTCTCAGAGGACATCTGTAACAACAACAACACGTCGTGAAGCAGCTCTCAGGCCGACGAGAAGCTTGCCCTGCTCTTCATCTT
511 PSLSEDTICNNNNTS *

1621 TTCAGACTGAGAGCTTGAGTAACTTAGCTTCTGAGAGCACAGGTTCAGATTCAGAGGTTTATTCTGATTGAGAGAACTAAACATGAGATC
1711 AGCCTTTAAAGATGTTCTGTGGAAATATGAAATAAAATGTATGAAAAGTGAAAAAAAAAAA

E1 R&ERE CYP3A136 FHFFIER HmEBMEERFT
I T L AR I, & R ST 2 SR (5 SRR L, LR 256 B AR
Fig.1 Open reading frame and deduced amino acid sequence of CYP3A136 from crucian carp
Initiation codon is indicated in bold,terminator codon is indicated by sterisk, signal peptidase is boxed by black, heme-binding region are

shadowed.
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T3 57 HLE CYP3AL36 7 8 L4145 4
DR H AW A CYP3A PRI LK I £ R 45 5
P A L N E OV | A W=~ el P
FXXGXXXCXG /K 4 ] FLA7 5 R S
RSP 2 B LR BRI 22 5%, HAR B A

Atlantic salmon KNPGPEfEEf
Zebrafish B Hfh

Bolivian squirrel monkey IR VA B A
Bornean orangutan %%‘YHIZEE’J:‘?:
Cattle
Cercopithecus aethiops I Jfijfk
Chicken X%

Chimpanzee [RIEZE

Crab-eating macaque Fr#EH%

Dog

Eastern gray kangaroo A KA FL
European seabass Kkﬁﬂﬁﬁﬁﬂ

Fathead minnow J3kfif

Grass carp 1A

Gray short-tailed opossum FH K G B
Horse %

House mouse ZXIi

Human A2

Japanese macaque [ ABRHE

Japanese medaka H AN
Largemouth bass Rty

Minke whale /NI

Norway rat IR B

Pig

Rabbit T

Rainbow trout U4

Rhesus monkey THJA[HE

Sheep

Silver crucian carp 5 A HEH
Sumatran orangutan #n[JEFNEME
Turkey ‘K33

White-tufted-ear marmoset [1/E4RHE IR
Consensus

&2

HF(E2),

HIHIZE B WU K predictprotein DLZJEIR ¥
G 25 A E A7 o, 25 R R AE 10 - 27 A1
216 — 233 2 FE IR 7 5 BU AT AE & i K X, 7E
264 —268 i HILRFIE R AL A ES

P pfg gprnc g rf k a q c

AEFE CYPIA SRR Sk MRS XIBFFIXTLL

(MARLEEXBHRHRE)

Fig.2 CYP3A heme-binding region amino acids sequence alignment in

different species ( Heme-binding region is highlight)

2.2 CYP3A136 EREF 5L 0 R Gt b 5 4
DI E R CYP3AL36 JF i 5 2 HE Jy 1) 1o
NCBI 3 Blast X [R] T & B ASLI -7 5
HL B CYP3AL36 3t [N 5 fs A &f & CYP3A
(Genebank : ABVO01347. 1) AH{LI 14 N 83% , 5 B A
CYP3A( Genebank : ADO19749. 1) #5814 N 82%
ik CYP3A126 ( ACA35026. 1) MBI 80% , 3
FARY A CYP3A IR T I E RS kA
W AR R S T R e K [ SR — S,
s, ef1sh¥y SR MERNYET o4 32
(E3).
2.3 REIRH CYP3A136 EFEMZHLFEME
i/ F € & RT-PCR Jy ik X 5 & 4R )
CYP3A136 F&[H 76 45 41 20 P 10 5% S 1 Ol 1t 17 F
5%, R W, CYP3A136 # 53 Mh fe o i 2 42
JHEFIE g , 70 e it A 6k, 7E HAth 4 21
SRR RGO (B 4) .

REFRUEEStronglocentrotus purpuratus CYP3A
BLRIE4E Taeniopygia guttata CYPA37

K2 Alligator mississippiensis CYP3A

80 — KRN Ganis familiaris CYP3A4

ANFKHomo sapiens CYP3A5

K W Rattus norvegicus CYP3A9

FH N Dicentrarchus labrax CYP3A

Byt Danio rerio CYP3A65

FE WM Carassius auratus gibelio CYP3A136
il Ctenopharyngodon idella CYP3A
#&Pimephles promelas CYP3A126

8l HH#EIGobiocypris rarus CYP3A

100

E3 ETF CYP3A S ERFFIMZRNLFEY
NJ &%t % & #% (1 000 Bootstrap)
Fig.3 Phylogenitic tree constructed from
the amino acid sequence by
Neighbor-Joining (1 000 Bootstrap)

3 e

B PA50 HH T 1958 AE7E K RUFRCRL A
BRI RSN AN B2, 4
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CYP3AmRNA

B—actin

3 9 1 11 12 13 14 15

16 17 18 19 20 21 22 23 24 25 26 27
factin .-—--—hﬂ St Pt s Gy — S—
(@)
CYP3A
1.8 -
1.6 |
14 F
o L
"z 12t
= 1.U
%@ 0.8
RE06
o ()‘4‘ _ ’+‘ ’+‘
02
0_'II+II|+|I__I_'I_'II+III—=—|II+|I
1 2 3 4 5 6 7 3 9
AR
organ
(b)

E4 ¥7EE RT-PCR # CYP3A136 £E mRNA ER & FHNARN %

(a) 1~3 SUERAAL, 4 ~6 SUGEALE AL,

7~9 SYKIEN LR, 10 ~12 JRIE N, 13 ~ 15 JkiE N F i, 16 ~18 ik

EHNET, 19 ~21 JGENHAD, 22 ~ 24 SUKGERMAILL, 25 ~27 FPLALLL, (b) LI Gauss LT & 1) CYP3A/B-actin £R

DNA A{x & 4, 7 B RIS 2120 CYP3A Ap A ARiRIE (n =3) .

LAF, 2. 3K%, 3.8, 4. 11, 5. P, 6. )5, 7. 68, 8. Ji, 9. LK.
Fig.4 mRNA distributing in different organs detected by semi-quantitative RT-PCR

(a) Detect each organs repetitive group per every three lanes,according the number, organs are liver, head-kidney , kidney , former/ middle/

latter intestine, gill, spleen and muscle in turn. (b) semi-quantitative RT-PCR analysis of CYP3A mRNA distribution. The trace of the PCR

products was analysed by using Gauss model and (3-actin was used to normalize the data. Results are expressed as means + SD. (bar) (n =3).

1. liver, 2. head-kidney, 3. kidney, 4. former intestine, 5. middle intestine, 6. latter intextine, 7. gill, 8. spleen, 9. muscle.

0.2 PASO G LT-76 BT A A 9 bl 2 0
1082 4F, 415 3 PAS0 1 U ve b I X
br&ds PASO WFFT T s 108 th A ik, A=)
FREFRRAE A7) 58 08 Mg DI RE I 52 5 A8 R R 3%
IR VRE LG FIZ5 0 S PRI O &R Fok . K
2000 4E 8 H, LR AT 997 NEE,2 519 MR
BT 11 294 A~ PAS0 B IEKE N . TEARZ PASO
fii &, CYP3A W2 5 £ 0L, |9z 2 5 41
VEPERE A HL B N R 2 [ R 2 AR
et b BHES Y CYP3A LN 24145 4
A3 12 (Teleost) | €172 ( Diapsid) |
25 (Aves) FMg#L 314 (Mammalian ) , 524k CYP3A
HABRKY P ] 22 5, (H S8 8 125 CYP3A
AEBARSFEE LGSR, M aR PAS0 25
WAL ) Bh 2 R0 e W 8 B A T3z P 2 4
P, AW RKETFI ZEBA 2%, B A

P450 #F B A 5 B R 57 B9 UL 41 K 45 A X
(FXXGXXXCXG) , H: o ot ] {1 5F (19 2F b 2 R 5
AL M T 0 B ML 41 28 Th gk T RV i i
T, T B Ak i — LM 3% F AR R S
LA I S R IR I R P T A 1
PErL S PASO SRS & REVE T & A
G LRSI 5 | A I JEC A i R B0 P B
e AP , A S L AR s B R AR
AR AW, 76 CYP3A136 H
W41 % 454 X 541y FGLGPRNCIG, i FG 4
J— A~ 48 (turn) , RNC 21 557 — A5 f1 L 1E R
[ b 1) 477 25 S 150 = 5 e LR 1F Lk T A4
BEF 2 ), SR S R e e ) AT B AR AR ST
SR AT S Ao 81 S R 1 57 BELAS I 7 5 G %
AL T R I 14 97 T S0

A CYP3AL36 2K [ — 4% 25 #4 1) B e
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S BRI T K X I R e 51 B i s T REAAE B
JEZEFGIR, 5 F 10 — 17aa KI5 5 ¥ 51, K
AR AT RE A BRI IR AR 1, I A0 BT 45 SR R PASO
BB G H 11 43 A F2 BT P 5 L g ot o 5 2R —
UL AU, TR K P R4 4 4
Ty, H F-G 2 H B-47 & el 1 ML 5 0 7 X
REIRY R RE ST L PR AN CYP4S0 Y
AHEAE FH B 8 il IR A 1) 7 HCE 3PS 4 42 3 i
SEO WML Z30 " . CYP3AL36 4 30 —215aa
P B PN S5 P 5 R 3, T 234 — 514 # Jl SRR A5
IR, ML 4T 2 205 5 485 40 Sl 0 B 35 1 0o A 7 20
MR IR . CYP3A {5 R ¥ 46 Kk £ 4 B
P25 ) A3 1 s B A AR A 259 43 iX
— PG T AT LS B A e R A O A
FA3 T 29, 76 264 — 268 {37 /741 (EQKKK) A —
M I E A B AGE S, #E8 CYP3AL36
AT HEAE I A A P T D) R, 1 A G S DT RS
AR o A o TR A 2R

I 5 RS R, CYP3AL36 1
AL F YA Fe , WL DR AT L 1 4 A
FERBI A TR, T T 5 L A s 1) R PR e 53
K25 SEE R AR B 2t ok

YLt ER PASO AE S — 2K R AT 2,
G AR A R AT hin, FFAE AL R )
AR Z AR IRE , X se b i A AR B
TERGIN T BARPREE X 2 Rl P s R o 3
I3 FERRAV o5 A0 5 7% T BB I TE 1 ) R Sk
FEAC NI P53 B 22 ), (B2 AT5 R A7 K 1) P40
Bl FAT ARSI I & P X A 3 A o ik
A 7T A AE TR T 0 A 2 R e 0
CYP3A 7E NZEFHE A —F A 3 4 /M7 R0 P A
TERER AR AR G 1 e B B 20 T 29K 2 5 LT
60% 25 R, P450 43— I 4 B3R 3l e g A
KA IR IR L B S5 A B B R, B
P450s 2C1 F12C3 H48 113 1 365 S Fhlg sk Lok
SE T B VAR A 7 B S P A S R PAS0
2B1 K 114,206,363 #1487 S IR yE I AR IS
WIRESPE S #E AZE PAS0 2C9 S 350 f SRR
PR B IE ARy 5 5 2 IR e Ak 2o A 728 O 2 K i il
AR I LA B PR TR 0 75 T 2 /K e A % 1
UL AR 511 [R5 26 1, 2 R 1 ek A8, o] 8
PA50 ¢ Z I HEAL RN 8 A AR 2 143 oSk .
1 PA50 R M 44, TEBKEH P 2R

PESEATRI AT, [R]— FR 1Y) PASO 22 ik i [m] 5 1% R
IKE 40% LA b, WG 05 [F) P54 ) 58 3] 55% L) .
ARSLEGAS B 5 F R CYP3AL36 1) cDNA J¥41],
K — AR R S BE 5 58 LA S Tl 8l 7 2%
TR LS IR AN R R g A PR T
— APy TR
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Cloning , sequencing and tissue expression of the cytochrome
P450 3A136 in crucian carp( Carassius auratus gibelio )

ZHU Lei '?, HU Xiao'?, FANG Wen-hong'“, HU Lin-lin',
LI Xin-cang', LI Guo-lie'* ,XIE La-yue'
(1. Key and Open Laboratory of Marine and Estuarine Fisheries Resources and Ecology ,Ministry of Agriculture ,
East China Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Shanghai 200090, China;
2. Animal Medical College ,Sichuan Agricultural University,Ya’ an 625014, China)

Abstract: Cytochrome P450s( CYPs) are important xenobiotic metabolizing proteins. Their gene feature and
protein function have been well understood in mammals, while their potent drug metabolic activity in
freshwater fish aroused aquatic biologists’ attention. Many DNA sequences of CYP3 As have been discovered
in teleosts such as Kkillifish, rainbow trout and minnow. However, little has been referred to important
freshwater economic fish in China. This study focused on CYP3A’ s ¢cDNA sequence of crucian carp and
predicted its protein structure and function preliminarily. In this study, degenerate primers for CYP3A of
crucian carp were designed on the basis of conserved regions of known CYP3A sequences from five teleosts.
Using crucian carp cDNA as a template , the partial fragments of crucian carp CYP3A cDNA were amplified.
An antisense primer for 5'-RACE and a sense primer for 3'-RACE were designed to obtain the full-length
CYP3A cDNA sequence by 5’ and 3'-RACE. The full-length of CYP3A cDNA for crucian carp is 1 769 bp
with open reading frame( ORF)of 1 545 bp encoding 514 amino acids. The calculated MW was of 58. 624
ku and a theoretical p/ of 6. 30. The Cytochrome P450 Nomenclature Committee has named this cDNA
CYP3A136. The deduced amino acid sequence of crucian carp’ s CYP3A136 showed high similarity with
those of rare gudgeon, grass carp and fathead minnow. It contained the conserved heme-binding motif of
cytochrome P450 monooxygenases( FXXGXXXCXG) . Furthermore , we examined the gene expression levels
of CYP3AI136 in tissues by reverse transcription-polymerase chain reaction ( RT-PCR) assay. The results
demonstrated that the highest levels of CYP3A136 mRNA were seen in liver and intestine, followed by
kidney and gill,and lower level were seen in other tissues.
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