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Most of these problems were taken from Math Minutes, written by Heyer and Campbell for their genomics textbook. The book’s website (http://wps.aw.com/bc_campbell_genomics_2/) provides many free electronic files that facilitate answering some of the questions. 

Biomathematics Problem 5

Are All SNPs Really SNPs?

A SNP (single nucleotide polymorphism, or point mutation) is a position in a genome at which two or more different bases occur in the population, each with a frequency greater than 1%. In general, a SNP can be found by first aligning a set of overlapping DNA sequences and then identifying positions in the alignment at which the same base does not occur in every sequence. For example, the following five sequences appear to have a SNP at position 8. However, is this enough evidence to conclude position 8 is a SNP?

Seq1 GCATGCAaGCATGCAT

Seq2 GCATGCAcGCATGCAT

Seq3 GCATGCAaGCATGCAT

Seq4 GCATGCAaGCATGCAT

Seq5 GCATGCAaGCATGCAT

     An important aspect of the search for SNPs is the assessment of false positive and false negative rates. There are two ways in which a base may be falsely classified as a SNP: (1) inclusion of paralogs (gene duplications in a single species) in sequence alignments, and (2) errors in sequencing. The frequency of variation in paralogs is thought to be approximately 1 base in every 50, while the frequency of SNPs is thought to be approximately 1 base in every 1,000. SNPs are being added to databases at a rapid pace, but are they all real? 

Questions

1. In the following four sequences, do you see any that might be paralogs? 

Seq W

GCAtGCAaGCATGCAT

Seq X

GCAgGCAcGCATGCAT

Seq Y

GCAtGCAaGCATGCAT

Seq Z

GCAtGCAaGCATGCAT
Reference:  
GCAtGCAaGCATGCAT
2. Are there any real SNPs in these four sequences?
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[image: image4.jpg]TABLE 4.2 « Data showing fold change (experimental + control) in mRNA production
for 12 hypothetical genes (C - N).

Name 0 hours 2 hours 4 hours 6 hours 8 hours 10 hours
gene C 1 8 12 16 12 8
gene D 1 3 4 4 3 2!
gene E 1 4 8 8 8 8
gene F 1 1 1 025 025 01
gene G 1 2 3 4 3 2
gene H 1 05 033 025 033 05
gene T 1 4 8 4 1 05
gene ] 1 2; 1 2 1 2
gene K 1 1 1 1 3 3
gene L 1 2 3 4 3 2
gene M 1 033 025 025 033 05
gene N 1 0.125 0.0833 0.0625 0.0833 0.125
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