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Cloning and regulation of pig estrogen related receptor
gene (ESRRB) promoter

Fan Yangl, Yaxian Wangl, Lixia Du?, and Huayan Wang1

1 Shaanxi Center for Stem Cell Engineering and Technology, College of Veterinary Medicine, Northwest A&F University, Yangling
712100, Shaanxi, China
2 Innovation Experimental College, Northwest A&F University, Yangling 712100, Shaanxi, China

Abstract: The estrogen related receptor family member Esrrb (Estrogen related receptor B) is a gene that expresses in the
ecarly stage of embryo and plays an important role in the core pluripotent network. Its function has been analyzed in human
and mouse, although no report so far related to pig. Therefore, to explore its mechanism of transcriptional regulation and
expression pattern, we cloned a 3.3 kb pig ESRRB promoter by PCR and constructed the green fluorescence protein (GFP)
reporter vector pE3.3. We used these vectors to study the ESRRB expression pattern in 293T, Hela and C2C12. Sequence
was analyzed for regulatory elements that share homology to known transcription factor binding sites by TFSEARCH and
JASPER program. Some pluripotency related genes such as SMAD, STAT3, MYC, KLF4 and ESRRB have been found
within the 3.3 kb sequence by co-transfected pig ESRRB promoter and these potential regulators. We found that ESRRB
only expressed in 293T and SMAD could activate ESRRB expression obviously. To determine the core promoter region, a
series of ESRRB promoter fragments with gradually truncated 5’-end were produced by PCR and inserted into pGL3-Basic
vector. After transient transfection into 293T, dual luciferase assay was used to measure these promoter activities. The
result suggested that the core promoter of pig ESRRB located within —25 bp to —269 bp region. These results suggest that
these transcription factor binding sites and the core promoter region may be essential for transcriptional regulation of pig
ESRRB gene.

Keywords: pig, Esrrb, promoter, pluripotent cells, transcriptional regulation
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Table 1 Primers used in this study

Primer name Primer sequence (5'-3") Size (bp)
F3.3 F/R F-CCGCTCGAGACCTGGAAAACCACGGGAA 3307
R-CCCAAGCTTGGTAGCCGAGAGGGTCCG
F2.0 F/R F-CCGCTCGAGCTCGGCACCTGGAGAAAC 2093
R-CCCAAGCTTGGTAGCCGAGAGGGTCCG
F1.5 F/R F-CCGCTCGAGTGGCAGGTAAGTTCCTTGTTGTA 1503
R-CCCAAGCTTGGTAGCCGAGAGGGTCCG
F0.8 F/R F-CCGCTCGAGAGCCACAGCCACAGCAACTC 876
R-CCCAAGCTTGGTAGCCGAGAGGGTCCG
F0.5 F/R F-CCGCTCGAGGAGTCTTTCCACCCCTGAGTCC 575
R-CCCAAGCTTGGTAGCCGAGAGGGTCCG
F0.3 F/R F-CCGCTCGAGTAGGGTTAGTGGGCTCCAAGTC 308
R-CCCAAGCTTGGTAGCCGAGAGGGTCCG
qGAPDH F/R F-GCAAAGTGGACATTGTCGCCATCA 160
R-TCCTGGAAGATGGTGATGGCCTTT
qESRRB F/R F-AGGGAGCTCGTGGTCATCAT 62
R-CCCCAGAGAGAGGTTGGAGAA
293T 7 pL 20 pL 3
2.4x10% 48 95°C30s 95°C5s 60C30s
50%—-60% pL3.3 pL2.0 40 PCR 1
L1.5 pL0.8 pLO.5S L0.3 -
pL15 pLOS pLOS p L6 SEitEaHR
(500ng)  pCMV-Renilla (20 ng) i
48 h t-test *
3 P<0.05 **  P<0.01
3
2 ER5MH
1.5 AEE PCR
RNA ( ) 2.1 J4ESRRB BaFREREMFST
RNA RevertAid™ Frist Strand 3 307 bp
cDNA Synthesis Kit ESRRB 5 ( 1A)
cDNA qgESRRB  qGAPDH
PCR 2xSYBR Green Mix KLF4 MYC SMAD
10 pL 25 mmol/L dNTPs 1 pL STAT3 ( 1B)
0.5 pL (10 umol/L) cDNA 1 uL TATA-box (TATAAA)
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Fig. 1 ESRRB promoter clone and potential regulatory sequences prediction. (A) PCR amplification of 3.3 kb

ESRRB promoter. M: DNA marker IV; 1: 3 307 bp ESRRB promoter. (B) Prediction of the 3.3 kb ESRRB promoter
potential regulatory sequence. The transcription start site (T'SS) is highlighted by red colour.
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Fig. 2 Pluripotency related gene regulation on ESRRB. (A) Prediction of pluripotency related gene binding sites on

the 3.3 kb pig ESRRB promoter. (B) Pluripotency related gene regulation on ESRRB promoter confirmed by dual
luciferase assay.
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Fig. 3 ESRRB tissues expression pattern analysis and the activation of promoter-directed vector pE3.3 in 293T, Hela
and C2C12 cells. (A) Pig ESRRB tissues expression pattern. Fold difference was calculated with respect to thymus.
Bars represent the means standard errors of three independent experiments. **P < 0.01. (B) Identification of
recombinant plasmid pE3.3 with Xho I and Hind III digestion. M= DNA marker [V; 1: 3 307 bp. (C) 293T, Hela and
C2C12 cells were transfected with pE3.3 constructs. Scale bars=200 pm.
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4 ESRRB /33T /) PCR 5RK K 8 M A3 J REBHR & A2
Fig. 4 PCR amplification of various length deletion fragments of ESRRB promoter (A) and identification of recombinant

plasmids with deleted fragments (B). M: DNA marker; 1: 308 bp; 2: 575 bp; 3: 876 bp; 4: 1 503 bp; 5: 2 093 bp; 6: full
length ESRRB promoter.
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Fig. 5 Results of ESRRB promoter fragments analysed by dual-luciferase reporter system in 293T cells. The
pGL3-basic (pLbasic) was used as control.
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