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Critique 2 

 

I think that one interesting aspect of human genome evolution 

studies is the extent to which population structure and history can 

confound analyses of selection. Entirely random and almost 

impossible to predict events can heavily skew the results of statistical 

tests. One intriguing example is ‘allelic surfing,’ when a rare allele 

gets swept up in the haplotype of a beneficial allele during 

geographical expansion, mimicking selection. The authors note that it 

is particularly disturbing because there might not be any way of 

getting around it. This sort of interference seems like it would be 

impossible to foresee without extensive and accurate historical data 

on migration, which is not available. Another way population 

composition can affect genomic analyses is the presence of 

bottlenecks. Recent bottlenecks can lead to false rejection of Tajima’s 

D statistic. In order to avoid this problem, researchers can develop 

new, more robust test statistics or possibly find more reliable ways of 

detecting bottlenecks.  

Early in the paper, the authors briefly discuss positive and 

negative selection. They say that “mutations that are strongly 

deleterious will be quickly eliminated by natural selection.” I am not 



quite sure exactly how exactly they differentiate between ‘strongly 

deleterious’ and ‘mildly negative,’ but it seems that the power of 

natural selection is highly dependent on population size. For example, 

a recessive genetic disease can survive in large populations quite well, 

being nearly impossible to eliminate entirely whereas a smaller 

population might be able to rid itself of the disease. Cystic fibrosis 

seems like a pretty ‘strongly deleterious’ mutation to me, and 

approximately 1 in 30 Caucasian Americans are carriers (Wikipedia). I 

think that deleterious mutations may be more likely to get caught in 

selective sweeps in larger populations than in smaller ones because 

the effect would be proportionately smaller. Such population size 

effects can have a strong impact on subsequent genetic analyses. 

For me, the most interesting aspect of the effects of population 

size on genome studies is the almost circular nature of the problem: 

we need to know about population histories in order to carry out 

accurate analyses and we can pretty much only obtain those histories 

through said analyses. This is certainly not a problem restricted to 

human genome studies – population structure is an important 

characteristic for all species. The varied nature of populations means 

that we will probably have to develop a very broad range of statistical 

tools, and the major difficulties that lie ahead will include the 

determination of which tools are appropriate for a given context. 


