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Cloning and Sequence Analysis of Swamp Buffalo CYP19A1 Gene and

Determination of Its Expression Pattern in Different Tissues
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Abstract: In order to clone, sequence bioinformatic analysis and expression pattern determination
of CYP19A1 gene in swamp buffalo, a pair of special primers were designed according to released
sequence of bovine CYP19A1 in GenBank. The CYP19A1 gene was amplified by RT-PCR, its
gene sequence character and protein structure was systemically analysised by bioinformatics tech-
niques. The expression patterns of buffalo CYP19A1 in different tissues were also assayed with
qRT-PCR. The results showed that the cloned 1 587 bp buffalo CYP19A1 gene fragment inclu-
ding a 1 512 bp whole length CDS (coded 503 amino acids). The sequence multialigned results
showed that buffalo CYP19A1 gene shared 99%, 98%, 91%, 86% and 84 % of similar nucleotide
sequence with that of Bos taurus, Ovis aries, Sus scrofa and Homo sapiens, respectively. In ad-
dition, the expression pattern analysis results showed that buffalo CYP19A1 expressed in all the
seven detected tissues, with the most abundant expression in brain and pituitary gland, followed
by skeleton and ovary, the minimal expression in muscle was observed. The cloning and analysis

of CYP19A1 gene provided an important foundation for further study regulation mechanism of
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CYP19A1 gene in buffalo in the future.
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R: GTGACCAGGATGACCTTCA
F. ACCGCAAATGCTTCTAGG

PBractin 182
R: ATCCAACCGACTGCTGTC

1.3.2 5 RNA 2RI cDNA 5 — 4 i 13 )% 4 6 AL RNA, RNA $2BUS Ll i 4 6ot 2

Trizol I&F2BOK A BZK P LB BIE R T AEE A B 5

TE R PR A I 2 B R SE R L IR T — 80 C R AR



516 =

i3

E o 5

A . &I M-MLV 8% i) & (TaKaRa 22
TR B R R IK SR 20 uL.2 pg total
RNA,1 pL DNase I,1. 3 uL DNase I Buffer,1 L. ED-
TA,1 uL dNTP,2 uL BEHLEI#.4 ul 5 X MMLV
buffer,0. 5 plL RNase Inhibitor,0. 3 pL. M-MLV Wi
SR .5 nl. RNase Free H, O 5 & 544 :25 C 5 min,
42 'C 90 min,95 C 10 min,4 C Z ki,

1.3.3 RT-PCRIRML  PLREE %7 Yy MR sk A 7
PCR /2. RMHAZ 20 pL B 1 ol 1T U514
% 0.5 pl,2 ulL 10 X LA Buffer,1 pL 25 nmol « L™
dNTP,0. 3 L LA Tag,14. 7 yLddH, O, PCR JZ W 5%
F:94 CHIAHE 4 min; 94 CA89E 30 5,55 Cil k 30
$,72 CHEMH 90 5,35 NPEFF;72 CEEfH 10 min, 4 C
LAk RV . PCR =9I R 100 35 e Wl Jee ri RS )
1.3.4 PCR YRy EHS ¥ PCR ¥ 4l fk
WIS of B B S e B #k pMD-18T % 2. 48
JE FEAC KA AT B DHOS o 837 25 20 MY P55 127 0 A
TEEARNHEHER(Amp Y LB [EKE; IR 5 |37
CHFE A, WS PRI e AL & Amp ' (1 LB
KB FRSEh B 37 L AR5 cracking %7€ IF I R AR A9
FORA R 2> v 8 58 5k /) 42 18 70) 6 £ e 2 B
FEA H W R B E A FORLE iR TR IR

Al FEATI

1.3.5  HBR By A5 B 250 B il
SE MR BLAST &7 #E 47 W] 350 41 Fe Xt s 0
HEALA 4 ] MEGA 5. 0 2R #F 4749 45 i EX-
PASY (http://www. expasy. org) IR 5 #% 73 ¥ /K 4+
CYPI9ATL % ht 2 11 28 HE PR 4H B L B8 43 F o 1 F1 45
B 5l SMART # % Chttp://smart. embl-hei-

M 1 2

bp

2000

1500

A

3000
2000 —|

1500

delberg. de) T CYP19A1 445 11 24 3L R 1 5 ]
REAFTE 1Y 25 A 250 180 F) ] SignlP #2 7 (www. cbs.
dtu. dk/services/SignalP) #£ 47  H i N-K Vi {8 5
JIKRTIU 5 i 7 Softberry iR 55 &% 70 #r 17 CYP19AL &
F1 8 S 40 i 5 575 A1) ] DNAStar 1% Protean 2 /5
B T CYPLOAL 8 H it — 45 5 il 1 FTASSER
& % Chttp://zhanglab. ccmb. med. umich. edu/I-
TASSER /)43 B il 7 CYPL9AL 2 (15 =454 .
1.3.6 QRT-PCR  JZJiiH 20 uL {K % .1 uL RT-
PCR 7=#J 10 pl. 2 X FastStart Universal SYBR Green
Master(ROX), 0. 6 pl. PrimerF/R(10 pmol « L™'),
8.4 pl. RNase Free H,O, W 25 1F:95 C 10 min;
95 C 155,60 C 1 min,40 MEFR. IRXHR 4 HE
AT 4 WEE B 222 1 R B B3 FH
Rk e, NS Bactin XF AT RR AL B K 4
JHF T 2H 2R A DA ke B At DAy A6 000 A o

2 & R
2.1 k& CYPIALl EEMEERELE

i Trizol % 2lifb 4R 15 /K 2R AL4UH) B RNA L i
TR 25 FE AT LI B35 M7 19 18S 1 28S 517 I i (&
), UL AR T m B RNAL AT+ —2 1 %
et g, MO R SRR Y W 5l & RT-
PCR 4" $4k 1% 1 587 bp A& 43 e M 4540 (& 1A)
H PCR 774 i% 4% v B 3] pMD-18T 244, & B[ 7
H 2 TR R EcoR 1M Hind [l #E47 WU % 5E
Ze 3k HL VKA I R4S 2 2 700 (pMD-18T) F1 1 587 bp
i 25 (B 1B) W45 2R 53U B i R BeRAN 4

5026
3997

B

A:M. DNA %53+ AR il marker [Il ;1. #£dh RT-PCR §7 8 74 ;2. BAMEXT IR . B: M. DNA FAXT 43+ 5T &t b if
marker [l ; 1. 5 BERF V) 724 ;2. 3 4H fi ki s MS. Supercoil DNA ladder
A: M. Marker [[[ ;1. RT-PCR product; 2. Negative control. B M. Marker [[l ; 1. Double-digestion products;2. Re-

combinant plasmid; MS. Supercoil DNA ladder
1 K& CYPI9ALl EAY EEMHIIEE
Fig. 1

Agarose gel electrophoresis of PCR product and digestion product of buffalo CYP19A1



44 W PR RK A CYPIOAT 3R 50 FE 91 40 BT 1 41505 i D5 517

2.2 k& CYP19A1 & [H 5447 Finder F2 % 43 #7, /K 4 CYP19A1 i f X 2 1 512

XoF AT 4 BH A 2 O R AT I A AL R AR T bp, gmfih 503 NEEERR (B 2). 2 Blast AL 1
1 587 bp ¥4 i BiAl & 2K K4 CYP19AL KA Fo X 43 M 7w s 7k 4 CYP19AL B4 /8 ¥ 91 45 4= (NML_
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901 TTCGAAATGCTGATCGCAGCGCCAGACACCATGICTGTTTCTGTGTTCTTCATGCTGTTTCTCATTGCAAAGCATCCCCAGG T TGAAGAG

300 LEMLITAAPDTMSVSVEFEFMLFELIAKHPQVEE

991 GCAATAATGAGGGAAATCCAGACTGTTGTTGGTGAAAGAGACATAAGGATTGATGATATGCAAAAGCTAAAAGTGGTGGAAAACTTTATT

33l AT MRETQTVVGERDTIRTIDDMQKTLTZKVVENTIEI

1 081 AATGAGAGCATGCGGTACCAGCCCGTTGTGGACCTGGTCATGCGCAAAGCCTTAGAGGATGACGTCATCGATGGCTACCCGGTGAAAAAG

1 NESMRYQPVVDLVMRKALEDDVY I DGYTP VKK

1171

91 ¢ T NT I LNLGRMIRLEFFPKPNETFTLENFAK

1 261 AATGTTCCTTACAGGTACTTTCAGCCATTTGGCTTTGGGCCCCGGGCCTGTGCGGGAAAGTACATCGCCATGGTGATGATGAAGGTCATC

421 NV P YRYFQPFGFGPRACAGEKYTAMVMMEKYVYI

ICAAGATCGGTGCGTTGAGAAGATGCAGAAGAAAAATGACT TATCCT TG

450 L v TLLRRFHYQTLQDRCVEZKMQKTE KNDILSLH

1 441 CCAGATGAGACCAGCGACCGGCTAGAAATGATTTTCACCCCAAGAAATTCAGACAAGTGCCTCGAGT

AGAAGTTTGGTCAGTCC
481 P D ETSDRLEMILIIEFTPRNSDEKCLEC*
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Fig. 2 Buffalo CYP19A1 nucleotide and amino acid sequences
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Fig. 3 Multiple alignment and analysis of deduced amino acid sequences of CYP19A1
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Fig. 4 Phylogenetic tree of the deduced amino acid of CYP19A1
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Fig. 5 The protein domain of buffalo CYP19A1
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Fig. 6 The secondary structure of buffalo CYP19A1 protein
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Fig. 7 The tertiary structure of buffalo CYP19A1 protein
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Fig. 8 The expression of buffalo CYP19A1 mRNA in dif-
ferent tissues
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