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Abstract: The promoter region of the LEP gene approximately 2500 bp was screened for the 

CCAAT/enhancer-binding protein (C/EBP) motifs using the online software ‘TFSEARCH’ 

(http://www.cbrc.jp/research/db/TFSEARCH.html). The promoter region of Ovine LEP gene 

revealed nine binding sites for the C-EBP of which two were for C/EBPα. The binding sites 

for ovine were identical to that of bovine as LEP is highly homologous in these species. Four 

elements in the proximal 109 bp contribute to leptin promoter activity: the TATA box at -30, 

a C/EBP motif at -53, LP1 region at -87, and a Sp1 motif at -97. The analysis revealed that 

site of the leptin promoter is conserved in evolution, binds Sp1 present in adipocyte nuclear 

extracts, and contributes to promoter activity.  
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Introduction 

In silico is an expression used to mean “performed on computer or via computer 

simulation.” The term “in silico” characterizes biological experiments carried out entirely in a 

computer. The leptin (LEP) gene could be a potential candidate gene controlling some 

proportion of adipose and lean accretion in sheep. The present study was designed to 

compare the genomic organization and promoter activity of the ovine LEP gene to that of the 

bovine. The binding of C/EBP (especially C/EBPα) was reported to enhance the leptin 

receptor mRNA expression. The C/EBPα is a basic region/leucine zipper transcription factor 

important for the transcription of most adipocyte genes and of other genes involved in energy 

metabolism. 

Materials and Methods 

The complete sequence of the ovine LEP genes was obtained from the online 

database, the National Centre for Biotechnological Information (NCBI) 

(www.ncbi.nlm.nih.gov) which provides access to biomedical and genomic information. The 

gene accession number for the LEP gene is NC_019461 and GeneID 443534. The sequence 

was obtained in FASTA format. 

Sequence data were analysed using the SeqMan program of LASERGENE software 

(DNASTAR Inc., USA). The LEP gene sequence obtained from NCBI were used as 
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reference sequences for analysis. The promoter region was screened for transcription factors 

using the free online software ‘TF search’ (http://www.cbrc.jp/research/db/TFSEARCH.html) 

(Heinemeyer et al., 1998). 

Results and Discussion 

The expression of LEP gene is controlled by cis- and trans-acting elements and 

factors. Analysis on approximately 2500 bp of the promoter region of the LEP gene screened 

for the CCAAT/enhancer-binding protein (C/EBP) motifs since binding of C/EBP (especially 

C/EBPα) was reported to enhance the leptin receptor mRNA expression. The promoter region 

of Ovine LEP gene revealed nine binding sites for the C-EBP of which two were for C/EBPα. 

As bovine LEP is highly homologous to the ovine LEP gene, the binding sites were identical. 

The results of this in-silico analysis are shown in Fig. 1. Four elements in the proximal 109 

bp contribute to leptin promoter activity: the TATA box at -30, a C/EBP motif at -53, LP1 

region at -87, and an Sp1 motif at -97. The C/EBPα is a basic region/leucine zipper 

transcription factor important for the transcription of most adipocyte genes and of other genes 

involved in energy metabolism (Fukuda and Iritani, 1999; Liefers et al., 2005). The site of the 

leptin promoter is conserved in evolution, binds Sp1 present in adipocyte nuclear extracts, 

and contributes to promoter activity. The regulation of leptin promoter by Sp1 and C/EBP in 

bovines was predicted by Mullis et al., (2005) and was confirmed via cotransfection with 

C/EBP caused that resulted 24-fold activation of leptin reporter expression, as compared to 

cotransfection with control plasmid by Taniguchi et al. (2002). The leptin gene expression 

has been known to respond to hormones and metabolic state. The ob/ob mice, which have a 

nonsense mutation, exhibit a 20-fold increased leptin RNA level, suggesting existence of an 

intact mechanism to sense adiposity and to transcribe the leptin gene.  

Conclusion 

The transcription factor binding motifs in the leptin promoter, such as the putative 

C/EBP site, seem to play a role in mediating gene regulations. The active binding sites 

predicted need to be assessed by promoter assay 
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Figure 1. In-silico analysis of the Ovine Leptin Promoter The TATA box (highlighted green), the exons (highlighted grey) and start codon (red and bold) are shown. 

Nine C-EBP binding sites were predicted in the Ovine Leptin promoter  of which three are C-EBP(highlighted blue), two are C-EBPα (underlined red) and four are  

C-EBPβ (highlighted yellow) sites. The SP1 sites are also shown (bold underlined). 
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CAATATGGTT AGATTGATTA TGGTGCATCT GTATAAATGA AACATACGCT GACTCTAAAA TGATTGGCAC AACCCTGTGT ATTGGTAAGA AATTGTATTC 

TAGATATATT AGGTGAAAGA AGTGAGATAA ATAATGGTTG AAATTGGGCA ATGGTACATG GACATTTGTA ATGCCATTTT TCCTTATAAG TGTATTGTGG 

AGATTTAAAC TTTTCAAAAA AAAAAAAAAA GCAGAGGCAA GGGGCAAGAA CATTAGTGTG AATAATATGA GATTATTTAC ATGCTCTTAA ATATATTTTT 

AAATTTTATT TTATTTTTTT TGCTATGCTG CGTCTTCATT GCAACGTGCA AGCTTCTCAC TGTGGTAGCT TCTCTTGTTG TGGAGCATAG GCTCCAGGTG 

CCCAGGGACT CAGCAGTTGC AACACACAGG CTCTAGAGCT TGGGCTCGGG AGTCACATGG ACTTTGTTGC TCCCAGCACG TGGAATCTTC CTCAACCAGG 

GACCAAACCT GCTTCCCTGC ACTGGCAGGC GGATTCTCAT CCACTGTACC AACAAGGAAG TCCTGCACAC TGTTTTTTTT TAAGGAAATA GATATATGAA 

GGACAGAAAA AGAATATCCA TGAAAGGACA CACCATAAAC TGAGAACAAC TACTTTATAT CTTTGTTCCT TTTGTTTGTT TGTTTTTATA TATATATATT 

TTTTTCCTTT ATTTTAATTT ATAATACTGT ATTGGTTTTG CCATACATTG ACATGAATCC ACCATGGGTG TACTCTTTGT TCCTTTTGAA TTAAAAAAAA 

ATAATACATT ATTCTAACAC AACGCTGTAA AGCAATTATA CTTCAATAAA AACATTAAAA GTAAAAATAC TTTATTATAT AATAACATAT AATTATAATA 

TAAACATAAT TATATAATAT AAATATATAA ATAGCAATAT ATAATCCTTT ATTTAAAATA ATTATTAATC AACACAAAAT GTAAAAATAG GTAGGTGATG 

GGTAGATAGG CAGACAGGCA GTCCACACCC TCACACTGTG GTCTCAAGCG CTACTTGGTG TTCAGGCAAT AACTCTGGTC CCAATCTGAT CTCTGACCCT 

CAAAAAGGTG ATGGTAAGAC AAGTAACCTG AGGCTGCCAG GGCCCCTGCC TGTGAGCTAA GTCTCTGCTT AGAACCAAGT TACAAAGATA TTGTGGACAA 

GAAAAACGTG GTCATAGTGG GTGCTACTGC CTGTATATGA AAATCAACAC AAACATTTTC GGGGTGGTGG GGAGGGGATA AAAGATTTTC TTCAAAATGT 

AATTTCATTG TAGATACTTC TTTAACAGAC ACATTTCTTT ATTTCTTTAT TTGACAGTTC TGGGTCTTAG TTTCAGCATG CAGGATGTTT AGCTGCAGCA 

TGAGAACTCT CAGCTGCGGC ATGCGGGACC CAGTTCAGTT CCCCGACCAG GTATCGAAGC TGGAAGATTC TTTCCAGCTC ACAAAATAAA GTTATTTTCC 

TACATCATTA AATATTATTT TATAACATAA TTTTTAATGT GTGTATATTG CTGCTATGTG CTTTTCAATA ACTTGCTAAT TTCCTATGCT GAACATTTAG 

TTGTTGTCCC ACCTTTTTAG TGGCAGTGTA ATTATAAATC ATGGTCGATG CTAACAATTT CTGACTTCAC AAACATATAG TACAATATCC TTCCTTTCTT 

CAATAGATAA TTATTAAAAG CAAAACAACC AGGCGCAAAC AAACAAAGCA ATTATAAAAT AGCTTTTTAA AAGACATTGG GTAAAATTCA AATACAGACT 

AGCTCTTGAT GTTAAAGAAT TACTCTTGTG TGGTAATGGT CTTGTGATAG AGATAGAAAT GCTTCCTTAT TTTTCAGAGA TAAACACTGA AGTATTTAAG 

GATGAAACGC CATGATGTTT GTAATTTGCT TTAGAATATT TTCGCCAAAA AAATTAATGA TGCAAATATG CAAAATAGTA CGTTAAACCT AAATTTGCGA 

TTTTCATTTT AAAATATATC TTAAAAATGA AATTCTTCGT GCAAGGCACC GGGCTAACAA TGTGGGATAC AGATGTGAAC AAAACGGACC CCTGTGGGAC 

TCGGCGGAGC ACACAGATTT TGCGGGAGCA CGTTCCGGTT AGGAAGTCTC GGATGCAACA AGACCGGTTT GAGCCTGACT TTCCTCATCC CCTCCACACC 

ATCATCAAGG CAGGTGTGAG GCGCCCGGCC GGTCGCTCTT GCCAACCCCG GGTTTCCCCG GGGGCCAGAG CCGTCGGGCC GCCCCGACGC GCCCCCGCCG 

CCCCGCGGGG CGGGAGCTGG CGCTGCGGGT GCGCCCCGGC CCGCCGGGCA GTTGCGCAAG TTGCGCTTCG GCGGCTATAA GAGGGGCGGG CAGGCATGGA 

GCCCCGGAGG GATCGAGGAA TCGCGGCGC 

C AGCAGCGGCG AGGTAAGTGC /~ 11400  /CCGGCGCTCT TTCTTCTGTT TTCAGGCCCC AGAAGCCCAC CCTGGGAAGG AAAATGCGCT 

GTGGACCCCT GTACCGATTC CTGTGGCTTT GGCCCTATCT CTCCTACGTG GAGGCTGTGC CCATCCGCAA GGTCCAGGAT GACACCAAAA CCCTCATCAA 

GACGATTGTC ACCAGGATCA ATGACATCTC ACACACGGTA GGGAAGGACA GGGAGATGAG GTAAAACCGT GGCCATCCCG TGGGGGACCC 
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