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Cloning and analysis of promoter of pig copper zinc
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Yuan Shi’, Wei Chen’, Yongqing Zeng, Honglei Zhu, Zhenggang Xu, Zhe Zhang, Yun Yang,
and Tianyang Zhang

Laboratory of Animal Breeding and Genetics, College of Animal Science and Technology, Shandong Agricultural University, Tai’an
271018, Shandong, China

Abstract: Pig copper zinc superoxide dismutase (CuZnSOD) is an important antioxidant enzyme. Some studies focused
on the function of CuZnSOD gene, but the transcriptional regulation of the CuZnSOD gene is not yet fully elucidated.
Therefore, the aims of the study were to determine the core promoter region and to explore its mechanism of transcriptional
regulation. The 853 bp DNA sequence of 5'-flanking promoter was amplified by performing PCR. A series of CuZnSOD
promoter fragments with gradually truncated 5’-end were produced by nested PCR and inserted into pGL3-Basic vector.
The activities of the promoters were measured by the dual-luciferase assay system after transient transfection into the
NIH/3T3 cells. The results demonstrated that there were 2 potential transcription start sites in the regions from initiation
codon to —87 bp and —266 bp, respectively. The region from —383 bp to +67 bp in CuZnSOD gene promoter showed higher
activity than other regions, and further deletion analysis demonstrated that the region from —75 bp to =32 bp contained an
essential promoter sequence for pig CuZnSOD gene transcription. In addition, several potential transcription factor binding
sites were predicted with bioinformatics method. These results suggest that these transcription factor binding sites may be
involved in the transcriptional regulation of CuZnSOD gene.

Keywords: pig, CuZnSOD gene, promoter, dual-luciferase reporter gene
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1.24 (
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1.2.6
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Roche X-tremeGENE HP P 0.05
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NIH/3T3 2 EREAM
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1.2.5 5" -87 bp —266 bp 2
Promega Dual-luceferase (TSS) CAAT-box  GC-box
Assay System TATA-box (1)
&1 PCRiI¥FS
Tablel Primers sequence of PCR
Primer name Primer sequence (5'-3") Size (bp)
SOD1-A CGACGCGTACTCTAACCTCCTTGACGGC 853
SOD1-B CGACGCGTCCAAACAGGAAATGCTCGCA 753
SOD1-C CGACGCGTCCAGGGATTGGGATGTTGCG 653
SOD1-D CGACGCGTGACAACGTCACGACCAAAGT 533
SODI1-E CGACGCGTCTCATTTTTCCAACTTCGTG 453
SOD1-F CGACGCGTCCGCGGGGCGGTGGGAGCCG 353
SOD1-G CGACGCGTCGCGCGAGCGGCGATTGGTT 233
SOD1-G1 CGACGCGTGAGACGGTCCGGCCTATAA 192
SOD1-G2 CGACGCGTAAGGTTCCACGGCGCCGCC 174
SOD1-G3 CGACGCGTGTCGGCGTGTACTGCGGCC 143
SOD1-G4 CGACGCGTCCAGCCCGGACCGGAGCGCG 100
r-SOD1 GGAAGATCTAGCTCGAAGTAGATGGTGCC
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=758 ACTCTAACCT CCTTGACGGC TGTGCCAGCA GAGACAGGCC ACAGAGGTGC GTAGAAGATC
=725 AGTCAGGTGA CATTTTGGTA TTTTTAGATT TGTGGCCTTG CCAAACAGGA AATGCTCGCA
—665 AAGAATACAC GAATCTGATA ACCAAAGAAG TAACTTCACA GGTCATGGAC TAAGAAAACT
—605 GCAGGGAAGA AAAGCTGAGG CCAGGGATTG GGATGTTGCG ACTTTACACA CTCTCAGAAA
—545 TGACAAACAC TAGACACATA AAAAACGAAA ACTATCAAAA GCACCCAGCT CCATTGTGCC
—485 AACTTCTAAA TAACAAATGC GACAACGTCA CGACCAAAGT CAGAACGAAC TACGTTTCCA

—425 GACAAAGGGA CCTCAGGTCT TCAAGGCGTG CCGTGTATAC CTCATTTTTC CAACTTCGTG

=305 GCTTTCTGGG CGTTTTACAG CCGCGGGGCG GTGGGAGCCG GCGGCGCGGA GAGGAAGGCT

—-245 GCACACGCGG CCCCTTGGCC CCGCCCCCGG CCATTCCCGG CCGCTCGCGT CCCGAGGTTC

—185 CCCGTGGGGA GCGGGTTGAG CGCGCGAGCG GCGATTGGTT CCGGGCAAGG GTGGGCGGGG
TATA-box I—TSS

—-125 CGAGACGGTC CGGCC AGGTTCCACG GCGCCGCCGG CTCGGTTTGC GTCGGCGTGT

—65 ACTGCGGCCT CTCCCGCTGC TTCTGGTACC CTCCCAGCCC GGACCGGAGC GCGCCCCCGC
1

-5 GAGTCATGGC GACGAAGGCC GTGTGTGTGC TGAAGGGCGA CGGCCCGGTG CAGGGCACCA

+55 TCTACTTCGA GCT

1 % CuznSOD £ & 5% BIEFF 5 R I 5 4
Fig. 1 Prediction of potential regulatory sequences of pig CuZnSOD 5'-flanking region. TSS: transcriptional start site.
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Fig. 2 PCR amplification of various length deletion
Miu T Byl Il 12 fragments of CuZnSOE.) gene promoter. M: 2 000 bp
DNA marker; 1: 853 bp; 2: 753 bp; 3: 653 bp; 4: 533 bp;
( 3 5: 453 bp; 6: 353 bp; 7: 233 bp.
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Identification of recombinant plasmids with digestion. M1: 2 000 bp DNA marker; M2: 10 000 bp DNA

marker; 1: 853 bp; 2: 753 bp; 3: 653 bp; 4: 533 bp; 5: 453 bp; 6: 353 bp; 7: 233 bp.
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Fig. 4 Results of 7 fragments analyzed with dual-luciferase reporter system. pGL3-A—G: the activity of A—G in
pGL3-Basic vector, respectively; pGL3-Basic: negative control, the activity in blank vector. Different letters indicate
significant difference (P<0.05).
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Fig. 5 Identification of 4 recombinant plasmids with
digestion. M1: 2 000 bp DNA marker M2: 10 000 bp

DNA marker; 1: 100 bp; 2: 143 bp; 3: 174 bp: 4: 192 bp.
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Fig. 6 Results of 4 fragments analyzed with
dual-luciferase reporter system. Different letters indicate
significant difference (P<0.05).
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