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W150 - The 1000 Bull Genomes Project - Toward Genomic Selection From Whole
Genome Sequence Data In Dairy and Beef Cattle

Genomic prediction of breeding values is now used as the basis for selection of dairy cattle,
and in some cases beef cattle, in a number of countries. When genomic prediction was
introduced most of the information was to thought to be derived from linkage disequilibrium
between markers and causative variants. It has become clear that much of the predictive
power, based on 50,000 DNA markers, in fact derives from prediction of the effect of large
chromosome segments that segregate within fairly closely related animals. This has lead to
problems with across breed prediction, rapid decay of predictive power over generations and
insufficient accuracy in some situations. Using full genome sequence data in genomic
prediction should overcome these problems. If linkage disequilibrium between SNP on
standard arrays and causative mutations affecting the quantitative trait is incomplete, accuracy
of prediction should be improved as a result of including the actual causative mutations
affecting the trait of interest in the data set. Secondly, persistence of accuracy of genomic
predictions across generations will be improved with full sequence data, as the genomic
predictions no longer depend on associations between SNP and causative mutations which
currently erode quite rapidly with recombination. Thirdly, if genomic predictions are made
across breeds, using full sequence data is likely to be particularly advantageous, as there is no
longer a need to rely on marker- associations which may not persist across breeds. However,
the cost of sequencing is such that the very large numbers of animals required for genomic
prediction will not be sequenced An alternative strategy is to sequence key ancestors of the
population, then impute the genotypes for the sequence variants into much larger reference
sets with phenotypes and SNP panel genotypes. The 1000 Bull Genomes Project aims at
building such a resource of sequenced key ancestor bulls for the bovine research community.
The most recent run of the project included 238 full genome sequences of 130 Holstein, 43
Fleckvieh, 48 Angus and 15 Jersey bulls, sequenced at an average of 10.5 fold coverage.
There were 25.2 million filtered sequence variants detected in the sequences, including 23.5
million SNP and 1.7 million insertion-deletions. Agreement of sequence genotypes to
genotypes from an 800K SNP array in the sequenced Holstein bulls, where there was most
data, was excellent at 98.8%. This increased to 99.7% when the genotypes were imputed
based on all sequences. Concordance was slightly lower in other breeds. This project will
provide an excellent opportunity to identify the most important causative variants, leading to
greater understanding of biology underlying quantitative traits. Examples are given of
genomic predictions for fertility, health and production traits using imputed sequence data.



