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cyplYala AF472620.1) pET-28a(+)
cypl9ala BamH 1 (GGATCC)
cypl9ala Hind 111 (AAGCTT)
1
cyplYala-F:
1.1 5'-ACGCGGATCCGTGCCAGGTCCTTCTTTCTGTTTG-3'
cypl9ala-R:
T4 DNA DNA (Phusion 5-ATCCCAAGCTTATCACAAAATGGATTTCATCATCAC-3'
High-Fidelity DNA Polymerase) Thermo Scientific cDNA PCR
(E.coli)DH5a BL21(DE3) Phusion DNA Polymerase 0.5 ul 5xPhusion HF
RNA (TRNzol Reagent TRNzol) BCA  pgyffer 10 il dNTP Mixture 4 ul  cDNA 2 pl
C ) 2.5 ul, H,0 28.5 pl 98°C 30s 98°C 10s
DNA Marker (DL2000 ~ DL15000) 55°C 30s 72°C 30s 35 72°C 10 min PCR
(BamH1 Hind ) (PrimeScript“RT 1.0% Omega
Reagent Kit with gDNA Eraser) TaKaRa
(E.Z.N.A. Endo-free Plasmid Mini Kit
I) (E.Z.N.A. Gel Extraction Kit) 1.4
Omega PageRuler™ Prestained Protein Ladder BamH1  Hind cyplYala
Fermentas SDS-PAGE cDNA pET-28a(+)
Solarbio
Ni**-NTA pET-28a-cypl19ala DH5a
His-Tag IgG-HRP PCR
ECL (BeyoECL Plus)
1.5
1.2 RNA cDNA
2012 10 4 pET-28a-cypl9ala
RNA BL21(DE3)
TRNzol Reagent TRNzol = RNA Sml LB ( kana 50 pg/ml)
RNA 37°C 1:100
RNA 50 pg/ml kana 50 ml LB 37°C
(Eppendorf) ODgoo nm~~ 0.4—0.6 300 pl
cDNA TaKaRa RNA PCR Kit -B-D-
cDNA DNA (Isopropyl-B-D- thiogalactopyranoside, IPTG)
gDNA Eraser 1 pl 5xgDNA Eraser Buffer 2 pl 0.5 mmol/L 37°C 2 4 6
Total RNA 1 pl ddH,0 10ul PCR 42°C 8 10h 300 wl PBS
2 min 4°C Hold 5xPrime- 30 ul PBS 10 pl 4xloading buffer 3-5 min
Script®Buffer 114 pl PrimeScript®RT Enzyme Mix*x4 -20°C 5 min SDS-PAGE (
1l 10 pl ddH,O0 20 ul PCR 50 mg/ml 12 mg/ml)
37C 15 min, 85C 5 G-250
1.3 cypl9ala
DNAstar cypl9ala 1.6 IPTG
NCBI cypl9ala (GenBank 1.5 300 pl
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IPTG 2
0.1 03 0.5 0.7 1.0 mmol/L 37°C
4h 300 pl SDS-PAGE( 2.1 pET-28a-cypl9ala
50 mg/ml 12 mg/ml) RNA
G-250 cypl9ala-F  cypl9ala-R RT-PCR
1.7 cyplYala PCR 1.0%
. 1221 bp DNA
(12000 4C) cypl9ala (1 1
1xPBS (12000 g 47C)
) cypl9ala pET-28a(+)
4xloading buffer 0% ¢
3—5 min -207C 5 min SDS-
PAGE( 50 mg/ml 12 mg/ml) 2 3) 1205 bp 5343 bp
G-250 DNA
pET-28a-cypl9ala pET-28a-cypl9ala
1.8 Western blotting DH50. 4
PCR 1.0%
1221 bp DNA ( 1
His-tagged 4-7) cypl9ala
SDS-PAGE Ni**-NTA pET-28a(+) 4
SDS-PAGE KCl cypl9ala 1200 bp
100% BCA cypl9ala
«C )
KCl SDS-PAGE 2.2
4°C 108 mA 1.5h PVDF pET-28a(+) BL21(DE3) IPTG
5% PBST 1 h PBST pET-28a-
3 His-Tag 1 h PBST cypl9ala BL21(DE3) IPTG
3 IgG-HRP 1 h PBST ( 2
3 ECL

1 cyplYala

pET-28a-cypl9ala

Fig.1 Amplification of cypl9ala gene and construction of pET-28a-cyp19ala recombinant vector

M1 DL2000 DNA Marker M2 DL15000 DNA Marker 1

3 pET-28a(+)

cyplYala PCR 2

4-7

cypl9ala
PCR

M1: DL2000 DNA Marker; M2: DL15000 DNA Marker; Lane 1: cypl9ala gene PCR amplification products; Lane 2: double
digestion product of cypl9ala gene recovered by agarose gel; Lane 3: product of linearized pET-28a(+) vector recovered by
agarose gel; Lane 4—7: PCR identification of bacteria
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( 2
4)
34 kDa ( )
5) cyp-
19ala
2 2.3
Fig.2 Expression of fusion protein
and identification of the protein
expression pattern
M 1.
pET-28a(+) BL21(DE3)
2. PET-28a-cypl9ala  pET-28a-cypl9ala
3. pET-28a-cyp19ala BL21(DE3)
BL21(DE3) 4.
> 48 kDa
2 4 6
M: Pre-stained Protein Ladder; Lane 1: 8h 10h
Empty vector pET-28a(+) induced
with IPTG in E. coli BL21(DE3);
Lane 2: pET-28a-cyp19ala vector in E. fh
coli BL21 (DE3) without IPTG; Lane
3: pET-28a-cyp19ala vector induced ( 34)
with IPTG in E. coli BL21 (DE3);  IPTG 0.1-
Lane 4: Fusion protein supernatant; 1.0 mmol/L
Lane 5: Fusion protein precipitate
( 3B) IPTG
0.5 mmol/L  IPTG
2.4
His-tagged
SDS-PAGE
( 4A)
KCl1
SDS-PAGE 100%
cypl9ala ( 4B) KCl
0.82 pg/ul
Western blotting
His 48 kDa
( 40
3
DNAstar cyplYala

61-460

cypl9ala

3 (A) (B) cypl9ala

Fig.3 Influence of different induction time (A) and different
concentration of inducer (B) on the expression of cypl9ala
protein in E.coli

M Al-5 pET-28a-cypl9ala
BL21(DE3) 2468 10h
A6 Bl E.coli BL21 B2-6 0.1

0.3 0.5 0.7 1.0mmol/LIPTG

M: Pre-stained Protein Ladder; Lane A1-5: Bacterial proteins
from E.coli BL21 transformed by pET-28a-cyp19ala for 2, 4,
6, 8 and 10 h respectively; Lane A6, B1: Uninduced E.coli BL21;
Lane B2-6: Bacterial proteins from E.coli BL21 transformed by
pET-28a-cyp19ala induced with IPTG 0.1, 0.3, 0.5, 0.7 and 1.0
mmol/L respectively

N
BHER

34 kDa 34 kDa

B

4 Western blotting
Fig.4 Results of protein purification and identification by
Western blotting
M 1-6 pET-28a-cypl9ala
E.coli BL21 7 pET-28a-cypl9ala
E.coli BL21 8 C
Western blotting

M: Prestained Protein Ladder; Lane 1-6: Purification products
from E.coli BL21 transformed by pET-28a-cyp19ala plasmid;
Lane 7: pET-28a-cyp19ala whole protein in E.coli BL21; Lane 8:
polyacrylamide; C: identification of cyp19ala by Western blotting
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ORF 1200 bp
cypl9ala
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(Danio rerio)(Kazeto et al, 2001)
Trarchus labrax)(Galay-Burgos et al, 2006)
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(Anguilla anguilla)(Tzchori et al, 2004) (Oreo-
chromis niloticus)(Yoshiura et al, 2003)
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pET-28a-cyp
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IPTG 48 kDa
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IPTG
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Ni-NTA Ni**
1200 bp cypl9ala pET-28a(+)
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cypl9ala cypl9ala
cypl9ala
> > , - dmrtl
P450arom , 2010, 34(11):
97-101
) ) s Piscidin
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The Prokaryotic Expression and the Protein Purification of

Nile Tilapia cypl9ala Gene

WANG Jin"?, WEN Chungen', ZHAO Yan®, WANG Hui’*, WANG Yiya®, JI Xiangshan®

(1. Institute of Life Science, Nanchang University, Nanchang 330031; 2. College of Animal Science and Technology,
Shandong Agricultural University, Tai’an 271018)

Abstract

Cypl9ala gene encodes aromatase, the key enzyme that converts androgens into estrogens.

However little is known about the protein expression and purification of this gene. In this study, the total
RNA was extracted from the ovary of Nile tilapia and was then reverse-transcribed to cDNA. The 1221 bp
OREF partial region of cypl9ala was amplified using RT-PCR, and the amplified fragments were purified
for the following cloning. The amplified DNA fragments were ligated into pET-28a(+) expression vector
for the construction of the prokaryotic expression vector pET-28a-cypl9ala. The pET-28a-cypl9ala
vector was verified with restriction endonuclease digestion and DNA sequencing, and then transformed
into E.coli BL21. IPTG was applied to induce the expression of pET-28a-cyp19ala recombinant proteins.
In order to optimize the protein expression we tested the inducing effects of IPTG at concentrations from
0.1 to 1.0 mmol/L. The results showed that the expression of pET-28a-cypl9ala recombinant proteins
started at 2 h after the induction with 0.5 mmol/L IPTG. The expression reached the highest level at 8 h
after the induction, and began to decrease at 10 h. Nonetheless the expression levels were not significantly
different at various IPTG concentrations. Therefore the optimal induction conditions were determined to
be 0.5 mmol/L IPTG for 8 h. The expressed recombinant proteins were mainly found in collected cells but
not in the supernatant, which indicated that these proteins formed inclusion bodies. After the purification
with Ni*"-NTA agarose gel chromatography column we obtained the products with the expected size (48
kDa). Next the products were further purified into the specific recombinant proteins using the KCI
staining method. The concentration of purified protein was 0.82 pg/ul. Western blotting results showed
that the purified proteins can be detected by the His-tag antibody; hence they should be the target products.
The successful expression and purification of the recombinant cypl9ala protein would fundamentally
improve the production of cyp19ala antibody and provide insights into the effects of high-temperature on

the sex differentiation in Nile tilapia.
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