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Abstract 

Nonsense-SNPs introduce premature termination codons into genes, and can result 

in the absence of a gene product or a truncated and potentially harmful protein, so 

are often considered disadvantageous and associated with disease susceptibility.  As 

such, the disrupted allele might be expected to be rare and, in healthy people, 

observed only in a heterozygous state. However, some, like those in the caspase-12 

and actinin-3 genes, are found at high frequencies with many homozygotes and 

seem to have been advantageous in recent human evolution. 

 The goal of this project was to perform a genome-wide survey of nonsense SNPs 

in the human genome and evaluate the selective forces acting on them. Most 

available nonsense-SNPs (n=805) and a set of synonymous control SNPs (n=731) 

were genotyped in 1,151 individuals from 56 geographically distinct worldwide 

populations.  

 I identified 169 genes containing nonsense-SNPs that were polymorphic in the 

samples, of which 99 were found in a homozygous state, showing that both copies of 

these genes can be truncated in healthy subjects without any obvious consequences. 

This study illustrates how much the human gene content varies between 

individuals: on average by 24 genes (out of about 20,000) by nonsense-SNPs alone. 

Gene Ontology analysis revealed that there was significant overrepresentation of 

genes involved in olfactory reception and the nervous system.  

 As might be expected, these SNPs as a class were found to be slightly 

disadvantageous over evolutionary timescales, but a few nevertheless showed signs 

of being advantageous, indicated by unusually high levels of population 

differentiation or a departure from neutrality in tests based on resequencing the 

region surrounding the SNP in multiple individuals. In addition to caspase-12, a 

SEMA4C nonsense-SNP was confined to the Americas where it reached high 

frequency, while a MAGEE2 nonsense-SNP was present at high frequency only in 

East Asia and showed evidence of positive selection.  Several examples of beneficial 
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gene loss could thus be found, and have contributed in a small but significant way to 

human evolution. 
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