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FSH P4 Cyp19alb ,
2 (1) Cypl19alb
, ; (2) mRNA ;
(GtH) ; (3) GtH BGSP1 NBGSP1  BGSP2, BGSP1 NBGSPI
(Lates calcarifer) ' PCR Cypl9alb cDNA 5’ ,
(Cynoglossus semilaevis BGSP2 3’ ; p-actinF  f-actinR
Cypl9alb , , [S-actin s
Cypl9 Cypi19alb mRNA , 1,
RT-PCR RACE , 1.2.2 Cypl9alb cDNA
Cypl19alb  cDNA PCR RNA,
Trizol Reagent (Invitrogen) 2 ug
Cypl9alb mRNA Cypl9alb RNA M-MLV Reverse Transcriptase
, (Promega) cDNA , (P1
P2) Cypl9alb
an N SMARTer RACE (Clontech)
1 ﬁﬂiﬁﬁfk Cypl19alb cDNA 3’ 5 ,
11 2% & SMARTer RACE PCR
1.2% , ,
. DC3511 DNA (Biomiga)
’ ’ PCR pMD-19T 9 : 1
( . (316.3£70.3)g, 10 uL
(21.4+2.0)cm), 1022, DHja ;
, 1
. 1.2.3
1.2 KBFi* DNAMAN 5.0
1.2.1 5 3’ ,
P1 P2 GenBank cDNA GenBank
Cypl9alb ; P3 Cypl9al c¢cDNA ,
F1 REEHE Cyplalb cDNA F5| BN FRIEFASI
Tab.1 Primers used for cloning and expression analysis of Cyp19alb in S. argus
(bp)
P1 5'-YGCVACVGAGYTBATMTTTGC-3’ nt 8§28-848
P2 5'-CRAABGGCTGGAAGWARCGA-3' nt 1266-1285
P3 5'-GAGGATAGTGGAGGAGATGAACGC-3’ nt 157-180
P4 5'-ACCACGGGGTGAAACCTCAAAGAC-3' nt 259-282
BGSP1 5'-CCACGGGGTGAAACCTCAAAGACTC-3' nt 259-283
BGSP2 5'-CTGAGGATAGTGGAGGAGATGAACGC-3’ nt 157-182
NBGSP1 5'-CAGCGTTCATCTCCTCCACTATCCTCAG-3’ nt 157-184
B-actinF 5"-GAGAGGTTCCGTTGCCCAGAG-3' nt 131-151
B-actinR 5 CAGACAGCACAGTGTTGGCGT-3' nt 255-275
: R=A+G, B=G+C+T, Y=C+T, M=A+C, V=A+G+C, W=A+T
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CLUSTAL W GenBank
Cypl9al
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1 mx2 m) , 0 2% 6%
(
) 3 6 ) (4 8
) ((UND 3
, RNA 2 ug RNA ,
cDNA 0.8 pL,
PCR Cypl19alb mRNA ,
PCR (BioRad)
1.3 BESH
g4t Cypl9alb  p-actin
SPSS 17.0 (ANOVA)
, P<0.05 ;
Duncan’s s +
(x+S.E.)

2 ERG44
2.1 4£4k& Cypl9alb B 2K cDNA L&

3 PCR
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Pl P2 ,
464bp ;
BGSP2 BGSP1 NBGSPI SMART-RACE-PCR,
3’ 1249 bp 5’ 1187bp
s Cypl9alb cDNA (
JX841314) Cyp19alb cDNA 2409
, (ORF) 1506 bp,
74 /2014 /
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accatgggggacagaagaatgetgatcatcctctgatccaaaaaccagecggaggaagcaaagegtettgategte
aaaggtgcacaaggacagaacaagtgacacagaagctttatgagctcaggtcagaagectgetcaggtgttagga
gtggagttaacaagATGCTGCCACTGGAGATACCCACCTTTGACCACTCGGTGGTCGAAACATTGCATGAAGTCA

MmLPLET®PTTZ FDHSVVETTLHEYV
CCACCTTTCTGCTTTTACTGCTGCTGCTGGTGCTGCTCTGCACTGCCTGGAAGCAAACACACCAGTCACACATAC
T TFULULULULTULTZLTVLVLLT CTAWIE KU QTHA QSHTI
CAGGTCCTTCCTTCTTGGCAGGACTCGGCCCTGTCCTCTCCTACAGCAGATTCATCTGGACTGGGATAGGAACAG
PGPSFLAGLGPVLSYSRFTIWTGTIGT
CAAGCAACTACTACAACAACAAATATGGCAGCATTGTTCGTGTCTGGATTAATGGCGAGGAGACCATCATTCTGA
ASNYYNNIKYGSTITVRYVYWINSGETETTITITL
GCGGGTCTTCAGCGGTGTATCATGTTCTGAGGAGTGCCAACTACACAGCCAGGTTTGGCAGCAAAGCAGGGCTGG
S ¢GSSAVYHVLRSANYTARTEFGSI KA AGTL
AGTGTATTGGGATGGAAGGAAGGGGCATCATTTTCAACAGTGATGTCCCACTCTGGAAAAAACTGAGGACATATT
ECIGMEGRGTITPFNSDVPLWEKTE KTELTR RTY
TTTCTAGAGCCCTGACAGGACCGGGCCTCCAGAGGACAGTGGGAATCTGTGTGAGCTCCACAGTCAAACACCTGG
FSRALTGPGLQRTVGTICVS STVIKHTL
ACCGCCTGCAGGAGATGACCGACCCCACTGGACACGTGGACTCTCTCAATCTGCTGAGAGCCGTAGTGCTGGACA
DRLQEMTD®PTSGHVDS ST LNLILZ RAVVLTD
TCTCCAACAGGCTTTTCCTCAGGGTGCCGTTCAATGAAAAGGATTTGCTGATGAAAATTCAAGCCTACTTTGACA
I S NRLFLRVPFNEZIKTDILTLMEKTIO®QAYTFD
CCTGGCAAGCAGTTCTAATAAAGCCAGATATATTCTTCAAGGTTGGATGGCTGTACAACAAGCACGAGAGAGCAG
T WAV LTI KPDTITFTFI KV GWILYNIZ KU HETRA

CCCAAGAGCTCCAGGATGCGATGGAGAGCCTTCTTGAAATTAAAAGAAAGATTATAAACGAGTCTGAGAAGTTGG
A Q ELQDAMES ST LTLETITZ KRIKTITINESTETZ KL
ATGATGATCTTGACTTTGCCACAGCGTTTATATTTGCTCAAAACCACGGAGAGCTTTCAGCAGATAACGTCAGAC
b bDDLDFATAFTIFAQNHGETLSADNVR
AGTGTGTACTGGAGATGGTGATTGCAGCACCTGACACACTGTCCATCAGC CTCTTCTTCATGCTGATGCTGCTGA
Q CVLEMVYIAAPDTTLS ST SILFFMLMTLTL
AACAAAACCCAGATGTGGAGCTGAGGATAGTGGAGGAGATGAACGCTGTCCTGAATGAAAAAGGTGCTGAACACG
KQNPDVELI RTIVEEMNAVL NEIZKSGATEH
TAGATTATCAAAGCTTGAAAGTGCTGGAGAGTTTCATCAACGAGTCTTTGAGGTTTCACCCCGTGGTTGATTTCA
vVDYQSLIZ KVLEST FTINEST LI RTFHPVVDTF
CAATGCGAAAAGCTCTGGAGGATGACACCATCGAAGGCACTAAAATTAGAAAAGG AACCAACATCATTTTAAACG
T MRKALEDDTTITEGTI KTRI KTGTNTITITLN
TTGGACTCATGCATAAGACTGAATTCTTCCCAAAACCCAAAGAGTTCAGTCTGACGAACTTTGAGAAAACAGTGC
vV L MHKTETFFPIKPIKETFSLTN FEZ KTV
CCAGTCGTTACTTCCAGCCATTTGGCTGTGGGCCTCGCTCCTGCGTGGGAAAACATATCGCCATGGTGATGATGA
PSRYFQPFGCGPRSCVGKHTIAMVYVMM
AGGCCATCCTGGTCACTCTGCTGTCCCGTTTCACTGTGTGTCCTCGTCAAGGCTGCACGC TTAACAGCATCAAGC
KAI LVTLLSRFTVCPRQGCOCTTLNSTIHEK
AGACCAACGACCTCTCGCAGCAGCCCGTGGAGGACGAGCACAGCCTGGCCATGCGCTTTATCCCTCGAACAATAC
Q TNDLSQQPVEDEHSTLAMRFTI PRTTI
AACCCCAAAGCTGCCAGCAG TGAgatacgatgatcatgttttggtttggttggttttagtaggtatgaaggggat
Q P QS CQ Q =
ggacgatcacaaagctgetgatatttgttggecaagttgtagggaaaacaacaaaacatgaattectagtactcte
atagttctgtattttctcgttagatttcaa agagtaagtaatgtgacagcagatgtttttcttattttgacatta
ctgacctttaggcaagtgcaattgaagatttaagccgataaagaggagtggaagecatgatttectggeectgggeg
gaagcactgtggaaacgcaggatggacagetttttgttttgttgtettgagatgtcacagacctggactgagaca
aacagcttcagtcagatgttcaatcatgttaatg aagcagctgtggtcttgtcacatatgtgtacagtacgtate
cagtatcattgtgaaaagcttaaatatggtatagggagcagtgatgtatcatcatgtcttaatttcagcacacac
tggaaatgtaaaatattaggtaaatatacattagaatgaggtaaaacacattacctttactatctcatctttttt
aatctacatttaaaaaaaggttttgttgataagaaggaJaattgtttcatttcaaggtctaactcaatagaaatgt
ggactgtgtgtgacataagcagcaaaaacatgtggtgtat atacat acaataac gkl
aaaaaaaaaa

1 Cypl9alb cDNA
cDNA sequence and predicted amino-acid sequences of Cypl9alb in S. argus
*, TGA; . AATAAA; . poly(A) ;

5"-UTR

3'-UTR

The polyA signal is shaded in black; the initiation codon ATG is underlined; the termination codon TGA is indicated by an asterisk;

polyadenylation signal is in black border; the lowercases indicate 5'and 3' UTR

Cyp19alb Cyp19alb s ,

>

Cyp19alb

f
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[

LDFATAFTFAQNHGELSADNVRQCVLEMVTAAPDTLSTSLERMLMLLK[QNPDVELRTVEE
TDFATELIFAQNHDELSVDDVRQCVLEMVIAAPDTLSISLFFMLLLLKQNSVVEEQIVQE
MDFATELIFAQNHDELSVDDVRQCVLEMVIAAPDTLSISLFFMLLLLKQNSAVEEQIVQE

LDFTAEL IFAQSHGELSAENVRQCVLEMV T AAPDTLS TSLFFMLLLLKQNPDVELKTLQE
LDFATEL TFAQNLGELSGDNVRQCVLEMVTAAPDTLS TSLFFMLMLLKQYPDVELRTVEE
FDFATEL IFAQNVGELSADNVRQCVLEMY T AGPDTLS TSLFFMLMLLKQNPDVELRTVEE
TDFATELIFAQNHDELSADDVRQCVLEMVIAAPDTLSTSLFFMLLLLKQNSAVEEQIVQE
MDFATEL TLAEKRGDLTR ENVNQCTLEML TAAPDTMSVSLFFMLFL T AKHPNVEEAT TKE
FDFATEL TFAQNVGELSADNVRQCVLEMVTAAPDTLS TSLFFMLMLLKQNPDVEMRTVEE
INFTAEL TFAQNHGELSAENVRQCVLEMVT AAPDTLS ISLFFMLLLLKQHPGVELQLLEE
MDFATDL TFAERRGDL TKENVNQC TLEML T AAPDTMSVT LYFMLLLVAEYPEVEAATLKE
LDFATEL IFAQNHGELSADNVRQCVLEMY T AAPDTLS TSLFFMLMLLKQNPDVELRLVEE
* * % * k ok okk ok kdkok ko ok kkk X ok *
Il
MNAVLNEKGAEHVDYQSLKVLESF INESLRFHPVVDFTMRKALE[DDTTEGTKIRKGINIT |
1QSQIGERDVESADLQNLNVLERF IKESLRFHPVVDF IMRQALEDDY I DGYRVAKGTNL I
1QSQTGSRDVESADLQKLNVLERF TKESLRYHPVVDF IMRQSLEDDY TDGYRVAKGTNL T
MDSVLAGQSLQHSHLSKLQTLESF INESLRFHPVVDFTMRRALDDDV IEGYNVKKGTNI T
MNSVLSAKGAENTDYQRLKVLESF INESLRFHPVVDFTMRKALEDDTTEGTKITKGTNI T
MNTVLSDD —SENTDYQRLKVLESF ISECLRFHPVVDFTMRKALEDDT TEGTKTKKGTNT T
1QSQIGERDVQSADLQNLNVLERF IKESLRFHPVVDF IMRRALEDDY IDGYRVAKGTNLI
IQTVIGERDTKIDDIQKLKVMENF IYESMRYQPVVDLVMRKALEDDV IDGYPVKKGTNT T
MDAVLSQKGAENINY QSLKVLESF INESMRFHPVVDFTMRKALEDDI IEGTKITKGTNI T
IDTVVGERQLQNGDLQKLQVLESF INECLRFHPVVDFTMRRALSDDT IDGYRVPKGTNT T
THTVVGDRDIKIEDIQNLKVVENF INESMRYQPVVDLVMRRALEDDV IDGYPVKKGTNI T
MNAVLSEKGAENTDYQSLKVLESF INESMRFHPVVDFTMRKALQDDT TEGTKIRKGTNI T
* k ok ko sk seleksk skek sk skek ok sk sefoksk sk
1] LI}
ENVGLMHKT —~EFFPKPKEFSLTNFEKTVPSRYFQPEGCGPRSCVGKHIAMVMMKAILVTL
LNIGRMHKS —EFFQKPNEFNLENFENTVPSRSFQPFGCGPRACVGKHIAMVMTKATLVTL
LNIGRMHKT ~EFFKKPNEFSLENFENTVPSRYFQPFGCGPRACVGKHTAMVMTKATLVTM
LNVGRMHRS ~EFFSKPNQFSLDNFQKNVPSRFFQPFGSGPRSCVGKHTAMVMMKSTLVAL
LNIGLMHKT ~EFFPKPKEFSLMNFDKTVPSRFFQPFGCGPRSCVGKQTAMVMMKATLVTL
LNAGLMHKT —EFFPKPKEFSLMNFDKTVPNRFFQPFGCGPRSCVGKHTAMVMMKATLVTL
LNIGRMHKS ~EFFK KPDEFNLENFENNVPSRYFQPRGCGPRACVGKHTAMVMTKATLVTL
LNTGRMHRL —EFFPKPNEFTLENFAKNVPYRYFQPFGFGPRGCAGKY TAMVMMKATLVTL
LNIGLMHKS ~EFFPKPKEFSLSNFHKTVPSRFFQPFGCGPCSCVGKHTAMVMMKATLVTL
LNTGHMHRT —EFFHKPNEFSLENFEKNAPRRYFQPFGSGPRSCVGKHTAMVMMKSTLVTL
LNIGRMHRL ~EYFPKPNEFTLENFEKNVPYRYFQPFGFGPRGCAGKY TAMVMMKVVLVTL
LNTGLMHKTEEFFPKPKEFSLTNFEKTVPSRFFQPFGCGPRSCVGKHT AMVMMKATLVTL

Kk ko ksk * sk okk ok sk okk k sk keloleksk ik sk skek keksk sk ok ke
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335
331

393
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414
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407
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Fig. 2 Alignment of S. argus Cypl9alb partial amino acid sequence and those of other species

; , - (> ()

(

)

*

Regions of high homology are and indicated by Roman numerals: [ —helix ( I ), an aromatase-specific conserved region( Il ), and heme-binding region(III).
Identical amino acids are marked by asterisks

23 BEMMMESAEREIRT Cypl9alb  Cypl9alb mRNA

mRNA R &6 F A Cyp19alb mRNA
,26°C 29°C 0.05)( 5
CJ’p19a1b mRNA , 20°C 3 “I,T\j'%
26T (P<0.05) ,23°C
, 6 26C  29C (P< (Cypl9al)
0.05), 26C 2 (4 (Branchiostoma) , C)[/ﬁ]lga]
24 GRS EARBEAEEERT 0w -
Cyp19alb mRNA £ ik # %R

, 3 Cypl19alb,
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463(: Larimichthys crocea brain
99

Dicentrarchus labrax brain

100 | [ Rhabdosargus sarba brain

100

71 “————— < Scatophagus argus brain

Epinephelus akaara brain

Clarias fuscus brain

Danio rerio brain

100 —1()(){—,7 Cyprinus carpio brain
s6b—w«—— Gobiocypris rarus brain
54 —— Danio rerio ovary

99 100| Gbiocypris rarus ovary
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Silurus meridionalis ovary
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Fig. 4 Effects of temperature on pituitary Cypl9alb mRNA
expression in female S. argus (n=3)
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Fig. 5 Effects of fish oil on pituitary Cypl9alb mRNA

expression in female S. argus (n=3)
+ ) (P<
0.05)

Date as mean + S.E., Different letter indicates significant difference
among fish oil groups(P<0.05)

Cypl9alb

Larimichthys crocea ovary

Cypl9al

Phylogenetic tree of Cyp19alb in S. argus and Cyp19al in other fish based on NJ method
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[21]
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, [22] 23 Oncorhynchus
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, PCR
Cypl9alb mRNA s
Cypl19alb ,
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semilaevis)!'™! (Oreochromis mossambicus)!*
R Cyp19alb
mRNA , 28°C
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(Lates calcarifer)
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Abstract: In this study, in order to investigate the relationship between Cypl/9alb gene expression and the
temperature or fish oil amount, laying the theoretical foundation for the artificial breeding of Scatophagus argus, a
cDNA encoding Cypl9alb was derived from S.argus, using RT-PCR and RACE methods. Meanwhile, we
investigated the effect of different temperature (23°C, 26°C, and 29°C) and concentration of dietary fish oil (0, 2%,
and 6%) on pituitary Cypl9alb mRNA expression in 2-year-old female S.argus. Results showed that the cDNA was
2409 bp with 164 bp 5'UTR, 712bp 3'UTR (excluding poly (A)) and 1506 bp ORF, which encoded 501 amino acids
and had a predicted mol wt of 56.697 kDa. Sequence and phylogenetic analysis indicated that the S.argus Cyp19alb
shared 86.2% and 86.5% sequence identity with Rhabdosargus sarba and Dicentrarchus labrax respectively, and
between 64.1%~84.4% with that of Cyprinus carpio, Gobiocypris rarus, Danio rerio, Epinephelus akaara,
Larimichthys crocea, Silurus meridionalis, and Mugil cephalus. However, it shared lower sequence identity (below
63.5%) with Cypl9ala of the fish above. These results were consistent with those analyzed by traditional
morphology and biochemistry in their evolution status. The fluorescent real time quantity PCR analysis revealed
that pituitary Cypl9alb mRNA expressions were found gradually decreasing with treatment time both in 26°C and
29°C group, but that in 29°C group was significantly lower than that in 26°C group (P <0.05). However, higher
pituitary Cypl9alb mRNA expression was found in 23°C group at 6 weeks compared to that in 26°C and 29°C
group, and was about 2 times higher than that in 26°C group. In addition, pituitary Cypl9alb mRNA expressions
were found gradually decreasing with feeding time in 3 groups of different concentration of dietary fish oil, but no
significant difference was found among the 3 groups (P >0.05). Results showed that pituitary Cypl9aib mRNA
expression would gradually decease with ovarian development or increasing of fish oil concentration in female
S.argus, which might be caused by estradiol feedback regulation, and temperature more than 26°C would restrain

pituitary Cypl9alb mRNA expression.
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