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ABSTRACT

DNA sequence variation provides the fundamental material for improving livestock through

selection. To date, few studies in cattle have concentrated on the isolation of single

nucleotide polymorphisms (SNPs) to describe rates of nucleotide diversity across the bovine

genome. In an attempt to determine the future value of SNP markers in livestock genomics,

the screening of 97 bovine gene fragments amplified from a diverse panel of individuals was

undertaken. Over 200 bovine SNPs were isolated from 70 known genes (1 SNP every

23lbp), allowing the first large-scale analysis of SNP occuffence and comparison of the

rates of bovine nucleotide polymorphism with other mammalian species. To further

investigate the properties of bovine SNPs, pooled DNA sequencing analysis of 48 bovine

gene fragments containing 187 SNPs were analyzed for minor allele frequency in four

samples constructed from 10 common Bos taurus and Bos indicus cattle breeds. Analysis

showed 28Yo of SNPs were common (> 20%) in all four pools providing vital evidence for

the existence of informative bovine SNPs shared across many diverse cattle populations.

To clarify the level of assay flexibility, ease of implementation, and overall rates of

genotyping success, two distinct SNP genotyping technologies based on either primer

extension or primer hybridization were assessed. Analysis of different SNP base variants

and irldels coupled with the genotyping of over 1000 individuals per SNP clearly showed

that primer extension-based SNP genotyping was a robust technology suitable for generating

confident SNP genotypes. FurtheÍnore, resultant SNP genotypes were used to highlight the

successful application of SNPs in the genetic linkage mapping of type I markers for

enhanced comparative map resolution and the development of candidate gene SNP

haplotypes for linkage (QTL) and linkage disequilibrium mapping of 11 complex traits in

cattle. Compelling evidence for a QTL on BTA2 affecting economically important carcass

traits was found in the region harbouring the MSTN gene. Linkage disequilibrium analysis

confirmed the association of MSTN haplotypes with total meat and fat percentage traits in

Limousin cattle. In total, almost 290 bovine SNPs located within 70 known genes \ilere

described, resulting in a resource which will continue to provide key DNA markers for

future comparative mapping strategies and association studies of candidate genes with

complex traits in cattle.
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