4  Conclusions

Overall, the study shows that the probability of detecting a significant association
between nucleotide and phenotype variability is low for most conditions suitable to
most QTLs (n<50%). The low, albeit variable, rate of recombination present in the
human genome also contributes to a very high percentage of false positives, a
percentage that decreases with recombination. On the other hand, empirical
investigation of linkage disequilibrium in the human genome suggests a strong
haplotype structure, possibly caused by recombination cold- and hot-spots'®. If true,
the study of only a small percentage of all SNPs present in a genomic region gives
almost the maximum power to detect association, and greater power is achieved by
increasing sample size than by increasing the density of markers. The use of
nonparametric tests, the study of extreme phenotypes, and the analysis of common
haplotypes based on a small number of adjacent SNPs are all methodologies that
increase the chance of detecting and locating a QTN.

The recent molecular evolutionary history of humans almost certainly includes
intense selection on many sites across the genome, and many QTNs may be selected
mutations. Such a scenario, taken together with relatively low recombination rates,
implies a high probability of false positives, a problem that might be exacerbated by
population expansion. Overall, recent selection and/or population expansion makes
the problem of discerning a QTN among all mutations or SNPs across a small
genomic region (i.e., the same exon or gene) a more difficult task. As shown here,
some analytical and experimental approaches can improve the chance of being
successful. Nothing, however, is likely to overcome the need for very large
population sample sizes in order to achieve reasonable power and acceptably low
levels of false positives when scanning the whole genome. This will place
additional incentive for commercial development of lower-cost, higher-throughput
SNP assays.
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