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Abstract; The research was designed to analyze the activity region in the promoter of StAR gene,
and to explore the mechanism of expression regulation of StAR gene, thus provide new ideas for
improving the fertility of the pigs from the perspective of breeding. The sequence of the promoter
activity region was analyzed by online tools based on the 5'-flanking sequence of swine StAR gene
published by Ensembl database. The specific primer was designed and the PCR was used to am-
plify the gene promoter sequence based on the reference genomic sequence of the pigs, pGL3-
StAR promoter luciferase reporter gene vectors were constructed and transfected into 2937 cells,

the relative luciferase activity was measured by dual luciferase assay system. The results showed
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that the 5'-flanking sequence of swine StAR gene didn’t contain the typical TATA-box and CpG
island. Ten promoter fragments with different lengths were obtained and luciferase reporter gene
vectors were constructed, and then to analyze their transcriptional activity through transfected into
293T cells, respectively. The core promoter region of StAR gene was located in the 5'-flanking
sequence of swine StAR gene, among them, — 196-+ 127 bp region had the highest activity
value, which was significantly higher than other deletion fragments (P<C0. 01), suggested that
the region of +127-—196 bp existed an important positive regulatory element. The exon 1 played
a critical role in regulating the activity of the promoter. —41-— 196 bp as the core promoter
region, contained a primary positive regulatory element, in which there were a number of transcription
factor binding sites, including GATA2, GATA4, SP1, ZNF263, Hoxa9, KLF16 and ZNF740.
Bioinformatics analysis of StAR gene and detection of dual reporter gene activity with different
length promoter fragments confirmed that 5'-flanking sequence of swine StAR had promoter tran-
scriptional activity. The promoter region of the gene had been preliminarily identified, the pro-

moter region and the main regulatory region were found, which provided a theoretical basis for

further study of StAR gene transcriptional regulation mechanism.
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Table 1 The informations of primer used in this study

CpG 9 ;@ i E 2 2k . AliBaba2. 1 (http://www.
gene-regulation. com/pub/ programs. html) ., JAS-
PAR %42 % Chttp: //jaspar. binf. ku. dk/) i %% 5%
I?%%h o MHE pGL3-Basic i kL 1) £ 5o B fi
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Primers No. (position)

Primer sequence

Jr B B /bp

Annealing temperature Fragments size

pGL3-1 (—1 939/—103)

F: GGGGTACCTGTTACAATACTGATGGACCTG 65 1837

R: CCCAAGCTTGCCAAGGATAGAGGGATT

pGL3-2 (—1 311/—103)

F: GGGGTACCGAGCCGTGAGTTTGTCT 65 1209

R: CCCAAGCTTGCCAAGGATAGAGGGATT

pGL3-3 (—470/—103)

F: GGGGTACCCAGATTCAAGCCGCAGTC 65 377

R: CCCAAGCTTGCCAAGGATAGAGGGATT

pGL3-4 (—196/—103)

F: GGGGTACCAGCCTCCTTACTCCTTTCTA 65 94

R: CCCAAGCTTGCCAAGGATAGAGGGATT

pGL3-5 (—1 939/+127)

F. GGGGTACCTGTTACAATACTGATGGACCTG 65 2 066

R: CCCAAGCTTGGAGCATTGTTTCCTGGTAG
pGL3-6 (—1 311/+127) F: GGGGTACCGAGCCGTGAGTTTGTCTT
R: CCCAAGCTTGGAGCATTGTTTCCTGGTAG
pGL3-7 (—470/4127) F: GGGGTACCCAGATTCAAGCCGCAGTC
R: CCCAAGCTTGGAGCATTGTTTCCTGGTAG
F: GGGGTACCAGCCTCCTTACTCCTTTCTA
R: CCCAAGCTTGGAGCATTGTTTCCTGGTAG
F: GGGGTACCCTGGAGGCATTTAAGACG
R: CCCAAGCTTGGAGCATTGTTTCCTGGTAG
F. GGGGTACCAATCCCTCTATCCTTGGC
R: CCCAAGCTTTCTTGCGTCTTAAATGCC

pGL3-8 (—196/-+127)

pGL3-9 (—41/+127)

pGL3-10 (—120/—17)

65 1438
65 597
65 323
64 168
64 104

) 2 22 7% R A A ) D) 07 A

The restriction enzyme digestion sites are underlined

1.2.2 ¥4 StAR F:H 5" 3 X ) v B i) N
PR 2H 2 5L P 2H DNA, L3S R 24 DNA SR #8547,
FH PCR 7 MR 1| 99 B 5% StAR A
Bl X F B, PCR [ WAK %K .10 X buffer 2.5 wl,

(10 pmol « pL

Trans Taq-T DNA & (5 U+ L") 0.7 uL,
2.5 mmol « L' dNTPs 2. 0 pL. b, Fi#E 35l 9
D& 1.0 pL, &R DNA 1.0 pL,
i ddH, O % 25.0 pL;PCR W 454t : 94 °C T8 o
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5 min; 94 C A8 30 s,65 ‘CiB & 30 s,72 °C 4E f#
2 min, 34 NPE#F; 72 C ZEH 10 min, StAR-1~
StAR-4 HJ 1 WAk 2 F Br, StAR-5 ~ StAR-10 h —
WK B

1.2.3 pGL3-StAR Ji g+ AN [ B R B 4 44k
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R 50 T o O 1 AT 0O SL A B, 4 5l 4w 44 O pGL3-
1939/-103, pGL3-1311/-103, pGL3-470/-103,
pGL3-196/-103, pGL3-1939/+ 127, pGL3-1311/
+127.pGL3-470/+ 127, pGL3-196/+ 127, pGL3-
41/4127.,pGL3-120/-17,
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24 FLAR v, 7 20 M fl G 35 80 26 ~ 90 Y6 i, 43 il H:
20 i A B R BORL L N 2 Bk pRL-TK 5 5% e i 5|

GCH 4Lt
GC percentage

Lipofectamine™ 2000 il A & Opti-MEM ¥ 3% 3
IR IR S W 2 293 T 40/, 5555 48 h J5 &
i 200 L R0 P R 't 2R Tl At 4 e R 0 300 >R
b2 B (Promega) Ml 72 ¢ ' 28 il 16 PE , i 45 8
3B LB 3 ASTAT,
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FEOVRREAR 5 BEAT 1 4007 B R WK PSR HA
AW S B F R TATA-box, M AMEIZ S 3l
T IX I8 & BT g A7 fF GATA2, GATA4, SP1,
ZNF263,Hoxa9 . KLF16,ZNF740 4 % fif % 5% [H 1
Ziafin . —MA CpG B KT 100 bp, H GC &
KT 502 A5 R MethPrimer 54 i
R, HBYERH SIAR Ja 3+ A fEAE CpG B (B D).,
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Input sequence
|

Bisulfite PCR primer

MSP Primer Set
= =

CpG island
Methylated-Specific i

Unmethylated-Specific =——m

F1~F5. WHiEE 4k PCR 154 ;R1~R5. WHiERE PCR Fi#514
F1-F5. Bisulfite PCR left primers; R1-R5. Bisulfite PCR right primers

E1 CpG BHilgR
Fig.1 CpG island prediction results

2.2 ¥ SIAR EE BB FHE K RE Y 18

it PCR # #1585 StAR 3 3 8 F 5 i
10 NASTR A B, PCR F=9) 43 50 28 1 %6 B s i 6 Jie e
TR A 2 R PR R K B
A B R/ — 0 (| 2)

2.3 BSIAR BEFERBRHFARBKEREREARIE
HiEpHE

3 34 StAR FEH JE 3+ R 8 i B (pGL3-1~
pGL3-10) Fl pGL3-Basic #k 17 XU 4 , i U] 7= 4 £
I RIS A B R R BE Y StAR S R s T B4
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KB pGL3-Basic #AR A Be J 45 A AH B #Y F B
Abp M 1 2 3 4
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(B 3) 5 I 45 3 5 800 12 b i 19 StAR JE 9 5 %
A —2 ., KT, StAR K E ) F Gk 2k B
B9 G 2 R 5 2 R 3 A4k 2 Rl 3l

M | 2 3 4 5 6

bp
5000

3000
2000

1000
750

500
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100

M. DNA FHXt 43 F Biiprifl s 1~4. pGL3-1~pGL3-4 KN[EHKEY 34 B (A);1~6. pGL3-5~pGL3-10 AR EY 1 7 B (B
M. DL5000 DNA marker; 1-4. Different length of amplified fragments of pGL3-1-pGL3-4(A); 1-6. Different length of am-

plified fragments of pGL3-5-pGL3-10(B)

2 B SIAREEENFARKERE PCR ¥~ K EIKE
Fig.2 Agarose gel electropherogram of PCR products of the fragments with different length in swine StAR promoter
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M. DNA XS 7> T Bt An e s 1~4. pGL3-1~pGL3-4 Ji BeMEYI 4% (A)51~6. pGL3-5~pGL3-10 Ji B 1) % 52 (B)
M. DL5000 DNA marker; 1-4. Enzyme digestion of pGL3-1-pGL3-4 fragments(A); 1-6. Enzyme digestion of pGL3-5-

pGL3-10 fragments(B)
3 pGL3-StAR 5 28 & i By ] 7= 490 5% B P ik BB

Fig. 3 Agarose gel electropherogram of pGL3-StAR by enzyme digestion

2.4 ¥ SIAREFBHFARAEFEMEST

¥ pEGFPN1 Jfikif54e 2 293 T 4. 5544 6 h
JE AR AN M A KRS R4, 4R 2215 32 & 48 h J/, ¢
6 U T R A YRR AR 4 TR L St i
1k 700 b i 4 M rR AT RO B A 40 061 S
PL pGL3-Basic FRifE S B4 X5 BR824 Jr 4 2 1)
A ASEH BORL3 ) 5 pRL-TK Sh6 gy 2 293T 4 g,
ARS8 9% A8 h 5 I RUDE G 2 1 1 32 PR AG T 3K 79

B 2 A HR e G 2R Tl R PN ) E B S O R il A
{EL, B &1 5A AT AT, TR £ 8 4 ik pGL3-1939/-103,
pGL3-1311/-103, pGL3-470/-103. pGL3-196/-103 f#
PENCE MG S pGL3-Basic X B AH L3422 B oA
2 (P>0.05), JiB % StAR £ H — 1939~ —103 bp
LA S A7 5 R+ 1) IX A B B S 1k
HEM M 8 pGL3-1939/+ 127, pGL3-1311/+127,
pGL3-470/+127 . pGL3-196/+127 I3F-45 4% 293 T 40 ifl
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Je K e YR, i 1] 5B AT 5 e R Y 4 A
FEBEAFRA . B —1 311~ +127, —470~
+127,—196~+127,—120~ — 17 {EHEAL & 1 m
(P<<0.01), Hor A B — 196 ~ 4127 bp 1% M4 iz &
FUM 2 H A e 2k B (P<<0. 01) , & B — 103~
+127 bpiX — KIAFEIE W TCIF . dE—24—196~
127 #kE N —41~+127 494 pGL3-41/+127 H4
JOT AL I 2 G 240 L F A T L SR, 45 R R L% X
ANAFAERE 5P UL — 41~ — 196 bp f77F IF # #4
T HE T A B pGL3-120/ — 17 5 4H Ji b, 45 R 5
AN XM AR R SR TS R, i — B E B — 41 ~
—196 bpixX — X IAE7E & 52 0 IE PR o

A pGL3-196/-103 H
PGL3-470/-103 1 -
pGL3-1311/-103 - [
pGL3-1939/-103 - =
pGL3-Basic - i

IR BRI P

Relative luciferase activity

T T
0 0.1 0.2 0.3 0.4 0.5

100 um

B4 HEFH293T M8
Fig.4 The 293T cells after transfection

pGL3-41/+127 {Dd

pGL3-120/-17 {0 Ce
pGL3-196/+127 -

pGL3-470/+127 1 HBb

—Aa

pGL3-1311/+127 HCe
pGL3-1939/+127 4EBHDd

pGL3-Basic 4} Dd

0 5 10 15
DI BEAH XIS T

Relative luciferase activity

HEABRFOCRBHE AL ARG F AR E N Z R AR FH(P>0.05), AFE/NEFRARER BZSFBH (P

0. 05) s AFRE PR A7 & 9 25 57 B3 (P<<0. 0D

Bars with the same small letter mean no significant difference (P>>0. 05), bars with the different small letters mean signifi-

cant difference (P<C0.05), bars with different capital letters mean extremely significant difference (P<C0.01) among differ-

ent luciferase activity of recombinant vectors

5 EHJRH pGL3-StAR L 293T 40 1 i 7% 1% 5 #7

Fig.5 Activity analysis of recombinant vectors pGL3-StAR in 293T cells
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ORI T StAR BEPRAE & 7 d R IR G, &
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