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(DU-70 Spectrophotometer, Beckman
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1.2
AB
1.3 DNA PCR
1—2
300 mg [50 mmol/L Tris(pH 8.0) 100
mmol/L EDTA 100 mmol/L NaCl 1% SDS 10
mg/mL proteinase K] s /
DNA, TE ,—20C
EaCypl9ala
(GenBank EU239953), (
1) F1-9, Xho
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DNA , PCR 1 9 5
1% , DNA
1.4 pEaCypl9ala-EGFP
T4 DNA EaCypl9ala
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, , pEGFP-N1(4.1
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Xho /Kpn , s

E

% 1 EaCypl9ala Bl F =340

Tab. 1 Primers used for EaCypl9ala promoter amplification
Sequences Restriction enzyme
Name cutting site
F1 5'-GCCCTCGAGCTCCTCC Yho

TCTGTTGTGGC-3'

5'-GCCCTCGAGTCCTGTA
F2 Xho
CGCTCAAGGG-3’

F3 5'-GCCCTCGAGAACTTGC Yho
TTCTCATCACC-3'

F4 5'-GCCCTCGAGTTCGAGC Xho
TTTTCCTTGTGTG-3'

Fs 5'-GCCCTCGAGAGAGGA Yho
GCTGCTACAGAACC-3'

F6 5'-GCCCTCGAGAAGCCG Yho
TTTTCTAAGAAC-3'

F7 5'-GCCCTCGAGTTGTGAA Xho
TGATCTTGATC-3’

5'-GCCCTCGAGATGGAGT
F8 Xho
CTGGTGGGTTTG-3'

F9 5'-GCCCTCGAGGGTGAG Yho
TGAATTCACAGAG-3’

x  5-GCCGGTACCGGAGTCA on
TCGCCCGTTCA-3' P

15
COS-7 DMEM
37°C, 5% CO,
COS-7 6
80% , 5pug
10 pL Lipofectamine 2000 (Invitrogen)
250 uL s Smin
6 ,
1500 pL ) )
(37°C, 5% COy) Sh ,
DMEM 24h

24h ,

, 4%
pg/mL DAPI ,
1.6
Bgl pEaCypl9ala-EGFP ,

, 50 pg/uL

) 50 pg
1%  1-phenyl 2-thiourea (PTU)
26—28°C , )
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2 Xho /Kpn
EGFP-N1(4.1 kb) ( 2B) EaCypl9ala
21 PRaCYpIoala-EGFP ' 195 bp—2.0 kb fGFP N1(4.1
DNA , p—2.0 kb, pEGFP-NI(4.
F1-9/R  PCR ( 1A), 9 kb) 415 kb
DNA ( 1B) T-Vector, pEaCyp19ala-EGFP1-9
2.2 pEaCypl9ala-EGFP COS-7
EaCypl9ala 5 COS-7 ;
Ase  /Nhe pEGFP-N1 , 3
CMV (  2A), (2, P<0.05), 7
pEGFP-N1(4.1 kb) PCR )
Xho Kpn , EaCypl9ala pEaCypl9ala-EGFP7(  3A) pEaCypl9Yala-
A
F9 F8 F7 F6 F5 F4 F3F2F1 [ R
{ 0 0 0 { {
ATG
B -
M 1 2 3 4 5 6 7 8 9

bp 195 263 327 491 736 1003 1321 1643 2005
1 PCR EaCypl9ala
Fig. 1 Amplification of EaCypl9ala promoter segments by PCR
A.PCR ; B.PCR ; F1-9.9 ; R, ; M. DL 2000 DNA ; 1—9.

; 195—2005. DNA

A. Schematic map of PCR primers on EaCypl9ala promoter; B. Electrophoretogram of PCR products; F1-9. nine pieces of forward primers;
R. reverse primer; M: DNA marker; 1—9. PCR products; 195—2005. sizes of PCR products
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Fig. 2 Artificial construction of pEaCyp19ala-EGFP vector
A. pEGFP-N1(4.7 kb) ; B. pEGFP-N1(4.1 kb) EaCypl9ala Xho /Kpn s

A. Restriction map in pEGFP-N1 vector; B. the ligation sketch map of pEGFP-N1(4.1 kb) and EaCypI9ala promoter segments, which were
double digested with Xio and Kpn

AfLTI (1640)
Dralll(1874)
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Tab. 2 Cells counting of positive GFP and transfection efficiency
(Original magnification: x200)

GFP

Transfec-
Vector Cells counting tion effi-
of positive GFP ciency
(%)
pEaCypl9ala-EGFP1 96.51+18.45 20.6
pEaCypl9ala-EGFP2 0 0
pEaCypl9ala-EGFP3 22.37+4.19 4.7
pEaCypl9ala-EGFP4 89.42+17.34 18.7
pEaCypl9ala-EGFP5 101.68+21.94 21.5
pEaCypl9ala-EGFP6 157.71£31.36 33.8
pEaCypl9ala-EGFP7 163.85+£32.71 34.1
pEaCypl9ala-EGFP8 18.16+4.02 3.8
pEaCyp19ala-EGFP9 0 0
2.3 pEaCypl9ala-EGFP
pEaCyp19ala-EGFP7 120
, 54 , 66
s 55%
4
( 48h),
) ( 44)
b 2
1—2d(
72—96h), ( 4B,C)
b
b b
3
, (

3 COS-7

(%x200)
Fig. 3 Expression of GFP in transfected COS-7 cells (Original
magnification: x200)

A. pEaCypl19ala-EGFP7 ; B. pEaCypl9ala-
EGFP6 ; C. pEaCypl9ala-EGFP1 ; D.
pEaCypl9ala-EGFP4 ; E. pEaCypl19ala-EGFP5

; F pEaCypl9ala-EGFP3 ; G
pEaCypl19ala-EGFP8
A. Image of pEaCypl9ala-EGFP7 vector; B. Image of pEa-
Cypl19ala-EGFP6 vector; C. Image of pEaCypl9ala-EGFP1 vec-
tor; D. Image of pEaCypl9ala-EGFP4 vector; E. Image of pEa-
Cyp19ala-EGFP5 vector; F. Image of pEaCypl9ala-EGFP3 vector;
G. Image of pEaCyp19ala-EGFP8 vector
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4 EaCypl9ala
Fig. 4 Expression of GFP in zebrafish embryos directed by EaCypl9ala promoter
A. ( 48 h); B. 1d ( 72 h); C. 2d ( 96h) s GFP

R GFP

A. The embryo (about 48 hpf); B. One day old larvae; C. Two days old larvae. Head is on the left, specific GFP-expressing cells were indi-
cated by white arrows while ectopic expressing cells by black arrows
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THE EACYP19A1A PROMOTER OF RED-SPOTTED GROUPER DIRECTS THE
EXPRESSION OF GFP IN EARLY PRIMARY GONAD CELLS OF ZEBRAFISH

HUANG Wei'?, ZHOU Li', LIU Jing-Xia', LI Zhi' and GUI Jian-Fang'

(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences,
Wuhan 430072; 2. Graduate University of the Chinese Academy of Sciences, Beijing 100049)

Abstract: Cytochrome P450 aromatase (P450arom) is the key enzyme responsible for estrogen biosynthesis in many
species, and is believed to participate in the regulation of sexual differentiation of teleost fishes. However, the regulation
mechanisms of aromatase genes remain unknown. In this study, we examined the role of EaCypl9ala promoter in ovary
specific expression of EaCypl9ala. Firstly, nine 5'-deletion promoter region were obtained by PCR amplification using
primers designed according to the accurate localizations of the special positive regulatory elements in the isolated
5'-flanking sequence, such as SOX5, CREB, SF-1, and so on. Then, these nine deletion mutants covering EaCypl9ala
promoter were constructed into the recombinant pEGFP-N1 (4.1 kb) vector, and examined their transcription activities.
The construct of pEaCypl9ala-EGFP7 vector was proved to possess the highest activity by transient transfection in
COS-7 cells. Subsequently, the linearized pEaCypl9ala-EGFP7 DNA was microinjected into fertilization eggs of ze-
brafish and the embryos were observed termly with fluorescent microscopy for the green fluorescent protein (GFP) ex-
pression. Specific green fluorescence was found to be restricted in the early primary gonad cells as early as zebrafish
embryos at the hatching stage (about 48 hpf) and extend gradually along with the direction of germinal ridge develop-
ment in larvae. These results indicated that some cis-acting elements were binding to EaCypl9ala promoter and had the
ability to regulate EaCypl9ala gene expression specificly in the gonad. This research laid a foundation for further study

on the role of aromatase in sex differentiation and sex inversion of fish.

Key words: Red-spotted grouper; Ovarian aromatase; Promoter; Green fluorescent protein; Zebrafish



