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The genomic distribution of SNPs is not homogenous.
Natural selection is acting and ‘fixing’ the allele (eliminat-
ing other variants) of the SNP so that it constitutes the most
favorable genetic adaptation [1-3]. How does this uneven
distribution relate to gene function? Whether the SNP sus-
ceptibility is linked to certain diseases?

In order to answer these questions, SNP data from the
public dbSNP database (http://www.ncbi.nlm.nih.gov/
SNP/) was extracted for the following gene families and
genes:

1. Cytoskeleton protein actin gene family: ACTA1, ACTAZ2,
ACTB, ACTC1, ACTG1, ACTG2

2. Stress protein HSP70 gene family: HSPA1A, HSPAZ2,
HSPA4, HSPA5, HSPA6, HSPA8, HSPA12A, HSPA12B,
HSPA13, HSPA14

3. Sodium channel SCN gene family: SCN1A, SCN2A4, SC-
N3A, SCN4A, SCN5A, SCN8A, SCN9A, SCN10A, SCN11A

4. Nuclear protein histone gene family: HIST1H1A,
HIST1H1C, HIST1H2AA, HIST2H2AA3, H1F0, H2AF], H2AFV,
H2BFM, H3F3B, H3F3C

5. Breast cancer genes: BRCA1, BRCA2

6. Basic transcription factor GTF gene family: GTF2A1,
GTF2A2, GTF2B, GTF2E1, GTF2H1, GTF2H5, GTF3A, GT-
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F3C1, GTF3C6
7. Human leukocyte antigen HLA gene family: HLA-A,

Data analysis results of these 53 genes which belong to
seven different gene families were shown in Figure 1. It
was observed that SNP distribution within gene family was
relatively similar; more distinctive differences were found
between gene families. For example, the sodium channel
(SCN) gene family possessed 28-fold higher total SNPs than
the conserved histone gene family. The two breast cancer
genes, however, not only had the second highest total SNP
numbers, but also the highest nsSNP/SNP ratio (47%). The
basic transcription factor gene family (GTF), on the other
hand, had very low total SNP frequency and the lowest sn-
SNP/SNP ratio (4.9%).

These results confirmed our hypothesis that if a gene/
gene family is functionally more important to basic cellu-
lar function; it tends to have fewer SNPs, particularly sn-
SNPs. The linkage of SNP with breast cancer was also well
evidenced in this study: high total SNP frequency and high
nsSNP/SNP ratio.
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Figure 1: Total SNP distribution and nsSNP/SNP ratio (%)
among different gene families.
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