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Abstract. Background: Matrix Gla protein (MGP) is known as a calcium scav-
enger within sub-endothelial space of vessels, so that its function is suggested 
to reduce the risk of coronary artery diseases. In this study, we predicted the 
role of MGP promoter rs1800801, rs1800802 and rs1800799 variants on the 
score changes of predicted transcription elements.  
Methods: The gene promoter fragments flanking the polymorphic positions 
were selected from Ensembl Genome browser. The transcription elements con-
taining wild polymorphic positions were found on the alignment with Jaspar 
profiles (similarity >80). Then, the changes of scores were statistically tested on 
the polymorphic modifications within the elements.  
Results: The scores had not significant differences on the changes of the 
rs1800801, rs1800802 and rs1800799 alleles within the predicted elements 
(P=0.69, P=0.87 and p=0.07, respectively). 
Discussion: The prediction results showed that the allele changes within the el-
ements could not significantly affect the transcription factor scores. 

1 Introduction 

Matrix Gla protein (UniProtKB/Swiss-Prot: P08493) was isolated from bone, lung, 
heart, cartilage, kidney and smooth muscle cells. It is an 84-amino acids protein and 
contains five γ-carboxyglutamic residues involved in binding of calcium (1). The 
MGP gene (NCBI Gene ID: 4256) is located on the short arm of chromosome 12 
(12p12.3) and up to 140 polymorphisms (SNPs) have been submitted in dbSNP 
(www.ncbi.nlm.nih.gov/snp). Several reports have shown that the number of polymor-
phisms within the gene promoter region may potentially affect the MGP concentra-
tion. These studies have evaluated the association between the MGP polymorphisms 
and myocardial infarction, coronary artery calcification and atherosclerotic vascular 
calcification on the hypothesis that the MGP can act as a calcium scavenger within 
sub-endothelial region of vessels (2). Here, we predicted the transcription factors and 
evaluated the variants of three promoter polymorphic sites (rs1800801, rs180802, 
rs1800799) within their flanking fragments using bioinformatics tools. 
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2 Methods 

A 1800bp fragment of MGP gene promoter (ENSG00000111341) containing the 
rs1800801, rs180802, rs1800799 polymorphic sites was selected from Ensembl Ge-
nome browser (www.ensembl.org). The short sequences (56 bp) flanking the poly-
morphic sites were separated of the primary fragment and were searched against the 
known DNA-binding profiles (JASPAR, http://jaspar.cgb.ki.se). Then, the transcrip-
tion factor elements with the complete identity were aligned using Multiple Sequence 
Alignment tool (Multialign, http://multialign.toulouse.inra.fr/multalin). Based on the 
similarity (Primary profile similarity=80%), scores were estimated on the substitutions 
of polymorphic variants within the transcription elements (http://mordor.cgb.ki.se/cgi-
bin/CONSITE/consite). 

2.1 Statistical Analyses 

Statistical analysis was performed using statistical software package (SPSS 18.0, Chi-
cago). The means of scores for the predicted elements with both polymorphic variants 
were reported in mean±SD form. The score differences between the polymorphic 
variants were evaluated by student-t test. 

 

3 Results 

We found more than ten transcription factors within the polymorphic positions based 
on the wild alleles (Figure 1). The scores of predicted transcription elements were 
calculated on the polymorphic changes. There were not significant differences in the 
predicted scores of rs 1800801 (P>0.6), rs1800802 (P>0.7) and rs1800799 (P>0.05) 
sites. 

 
 

 
Figure 1: Multiple sequence alignment of transcription elements predicted within 

rs1800801, rs1800802 and rs1800799 positions 
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4 Discussion 

In agreement with Farzaneh-far et al. study (3), we didn’t observe the significant 
differences in the scores of predicted transcription factors on the allele changes. Fur-
thermore, Herrmann et al. (4) didn’t find significant differences in the polymorphic 
genotypes. In conclusion, we predicted several elements in the locations of polymor-
phic sites, using the transcription factor profiles and showed that the scores are not 
significantly changed using the polymorphic variations. 
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