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Cloning and expression of two cytochrome P450 aromatase genes in red-spotted grouper
Epinephel us akaara -
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Absgtract  The c¢cDNA squences encoding two distinct cytochrome P450 Aromatases, namey P450aromB and
P450aromA, were ilated from pituitary of the red-gpotted grouper Epinephelus akaara by GeneRacer™. The
PA50aromA cDNA is 1 833 kp inlength, and the open reading frame encodes a putative protein of 518 amino acids. The
P450aromB cDNA is 1 901 kp in length, and the open reading frame encodes a putative protein of 509 amino acids. Se-
guence and phylogenetic andyd's showed that these two P450arom genes of the red-gpotted grouper are the orthologs of
previoudy identified P450arom genes in the orange spotted grouper , and results were amilar to those anayzed by tradi-
tional morphology and hiochemistry in their evolution status. The sequence analyssindicated that the cDNA sxquence and
the amino acids homogeneity between them were 51. 6 % and 62. 5 %, regectively , and the highest identity to orange
gootted grouper were 94.7 % (P450aromB) and 97.9% (P450aromA). The expresion of both P450aromA and
PA50aromB genesin different tissues of the red gpotted grouper were further examined usng RT-PCR in 21 tissues be-
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tween male and femae fish. The expresson in gonad (P450aromA > P450aromB) was opposte to that in brain
(P450aromB > P450aromA) , there were overlgpping expresson of the two genesin neura and gonada tissues [ Acta Zo-

oogica Sinica 50 (5) : 791- 799, 2004].
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Tablel Primersusedfor cloning and expression analysis of Epinephel us akaara cytochrome P450ar om

(bp)
Primer Sequence Postion
HB- ARF1 5-WCSGCRTGCAACTACTATAA-3 nt 392 - 411
HB-ARR1L 5- GGCTGGAARWAACGWCKY GG-3 nt 1442- 1461
HB-ARF2 5- GTGCGTGCTGGAGATGGTGATTG3 nt 1072- 1 094
HB-ARR2 5-GCTGTTGAGCTCACACAGATTG3 nt 663 - 684
HB-ARF3 5-TGACACCT GGCAAACAGTTG 3 nt 841 - 860
HB-ARR3 5-GATGGTGTCGTCTTCCAGAG3 nt 1305- 1 324
HO-ARF1 5-CAGCCWGCAACTAYTAYAA V-3 nt 334 - 353
HO-ARR1 5-GYCTGGRTAAGAA YSTCATG3 nt 1580- 1599
HO-ARF2 5-TCCTGCGTTGGCAA GCACATCG3 nt 1410- 1421
HO-ARR2 5-TGACA GGTACA TCCA GGAA GA GTG 3 nt 709 - 732
HO-ARF3 5-GGAGACATTGTGAGAGTCTGGATG 3 nt 363 - 386
GeneRacer 5 Primer 5- GCACGA GGACACU GACAU GGACU GA-3
GeneRacer 3 Primer 5-GCTGTCAACGATACGCTACGTAACG 3
B-actinF 5- GATCATGTTCGA GACCTTCAACAC-3 nt 461 - 484
B-actinR 5-TCCGATCCAGACAGAGTATTTACG-3 nt 1101- 1124
, DOC2000
, 1.3.5 3 +
1.3.3 cD- MRNA
NA DNA TOOL 6.0 SPSS Duncarl S
, (GENBANK) , P<0.05
, GENBAN K
PA50arom , 2
CLUSTAL W , PHYLIP 2.1 ( P450ar omB)
( P450aromA) cDNA
1.3.4 MRNA P450arom cDNA 3
RNA , DNase (Invitrogen, Anmr PCR
plification Grade) , Thermoscript ™ RNA ,
RT-PCR , 1p g RNA ; P450arom ,
0.6M1 , HB-ARF3 HB- 1070 bp 1266 bp ,
ARR3 HO-ARF3 HO-ARR2 PCR , 5 3 PCR
PCR 20u1, PCR 94 (P450aromB : GENBAN K A Y547353)
3 min, 94 30 s, 55 30 s, 72 (P450aromA : GENBAN K
60 s, 35 72 10 min AY547354) cDNA ,
, 40 RT , (P450aromB) cDNA 1901 bp, 509
35 , mMRNA , 169 bp 5- (UTR) , 202
B-actinF  PB-actinR , PCR bp 3-UTR (P450aromA) cDNA
30 , 0.3ul , 1833 bp, 518 ,
4P| RT-PCR bp 5-UTR, 211 bp 3-UTR GENBAN K
1.7% , BIO-RAD GEL , BLAST

’
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Fig.- 1 Phylogenetic analysis of fish P450arom proteins
cDNA 51.6 %, 2 MRNA
cDNA 50% (40 ) o _
62.5%, Table 2 Tissue specific  difference of P450aromB in
Epinephel us akaara (40 cycles)
94.7% 97.9% GENBAN K
/ Tissue Femde Made

) Atuitary 1.253+0. 051 1.140 +0. 147
B (AAR97602) , /B (AAKO0642) , /B Olfactory bulb 1.320+£0.071 " 0.071+0.018
(AAB39408) |, /B (CACB4574) , /B Telencephalon 1.20740.176 1.053+0.198
(AAG18458) |, /B (AAMO95455) , g5B Hypot halamus 1.259+0.352 " 0. 348 £ 0. 008
(AA P83449) , /B (AA P83l32) , Midbran 1.262 +0. 361 1.047 £0. 410

/A (AAR97601) , /A (AAK00643) , H‘ijlrd n 0-399+£0. 057 °

M a
/A (AACL4013) , /A (1806325A) , i / Heart 0. 438 +0. 069 0.527 +0.071
A (AAB16814) , /A (CACA43178) , «%/ A Kidney 0.029 +0. 001 "

(Q92087) , /A ( AAP83133) , /A Liver 0.393+£0.065°  3.746+0.429
(AAP23236) , & A/B (AAF04617) Sleen 0. 654 +0. 109 0.953 0. 292
( 1 Gonad 0.592 +0. 182 0.980 % 0. 532
all 0.850+0.107 0.021 +0. 001
Stomach 0.680 +0. 019 0.398+0.176
2.2 P450arom Intestine 0.841+0.102°  0.332+0.023

MRNA Skin 0.702+0.068

2.2.1 (P450aromB) mRNA Fat 0.054 +0.009

ead kid X +0. : X +0.

ARF3 HB-ARR3 PCR (35 H idney 0.019+0 021* 0.612+0.172
Thymus 0. 041 + 0. 009 0.889+0. 418

) Air bladder 0.218+0.038 "
484 bp ’ + 3 *

, 100 bp (P<0.05).
( 2) 40 PCR Date as means+ SE with three males and femdes, * indicates Sgni-

fancant differences between sexes ( P<0.05) .
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2 (A) (B) B-actin mRNA RT-PCR (35 )

P450aromB 484 bp , B-actin 660 bp, 100 bp
1: 2: 3: 4: 5: 6: 7: 8: 9: 10: 11: 12:
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Fig- 2 Semiquantitative RT-PCR analysis of the tissue digtribution of P450aromB andB3-actin mRNAs in male ( B) and fe

male (A) Epinephelus akaara (35 cycles)

The PCR product of P450aromB is 484 bp , the PCR product of B-actin is 660 bp. The band shorter than 100 bp is non-spedia primer dimmer.
1: Rtuitary. 2: Olfactory bulb. 3: Teencephdon. 4: Hypothdamus. 5: Midbran. 6: Hindbran. 7: Medula. 8: Heart. 9: Kidney. 10:
Liver. 11: Sleen. 12: Gonads. 13: Gll. 14: Somach. 15: Intedine. 16: Skin. 17: Fat. 18: Musle. 19: Head kidney. 20: Thymus. 21:

Air bladder.
P450aromB ( 3),
B-actin , P450aromB
, ( 2 , mR-
NA )
2.2.2 (P450aromA) MRNA
HO-ARF3 HO-ARR2 PCR
(35 )
386 bp
( 4, 40 ,
( 5,
: B-actin

3 mMRNA
(40 )
Table 3 Tissue specific  difference of  P450aromA

Epinephel us akaara (40 cycles)

Tissue Femde Made
Rituitary 0.776 £0. 188 0.542 +£0.130
Midbrain 0.071+0. 045 0.016 +0. 004
®onad 1.050 +0. 045 0.922+0. 373
all 0.395+0.19 "
Stomach 0.014+0.010 "
Head kidney 0.161+0.085 "
Air bladder 0.449+0.246 "
+ s 3 , *
(P<0.05).

Date as means+ SE with three mdes and femaes,

cant difference between sexes (P <0.05).

*indicates dgnifan-
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Fig. 3 Semiquantitative RT-PCR analysis of the tissue digtribution of P450aromB and3-actin mRNAs in male ( B) and female

(A) Epinephelus akaara (40 cycles)
The sample sheet as Fg. 2.
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Fig-4 Semiquantitative RT-PCR analysis of the tissue distribution of P450aromA andB-actin mRNAs in male ( B) and female
(A) Epinephelus akaara (35 cycles)
The PCR product of P450aromA is 386 bp , the PCR product of B-actin is 660 bp. The band shorter than 100 bp is non-specia primer dimer The
sample sheet as Fg. 2.

P450aromB ,
RT-PCR ;
: B-actin , mMRNA ,
B-actin  mMRNA , mRNA ,
PCR B-actin P450aromB  mRNA
, (Gdinas et d. , 1998; Kishida and
( , 2002) RT- Cdlard, 2001) RT-PCR Northern
PCR , MRNA (ljiri et a., 2003)
, P4A50aromB (vdle et a., 2002a) #L (ljiri et d. ,
P450aromA P450aromA 2000) (P450aromA) (vdle
P450aromB , et a. , 2002b) (P450aromB)
(Gdinaset d. , 1998; Cdlard et d. , 2001) , ,
Tanakaet d. (1992)  Vadleet d. (2001) ( ) , #L
P450aromA ,

, P450aromA MRNA , Gonzélez and
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Fig.5 Semiquantitative RT-PCR analysis of the tissue distribution of P450aromA and3-actin mRNAs in male ( B) and female

(A) Epinephelus akaara (40 cycles)
The sample sheet as Fg. 2.
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