74

NOVEL POLYMORPHISMS IN GENES ASSOCIATED WITH MILK AND MEAT
PRODUCTION AND DISEASE RESISTANCE IN THE GUZERA BREED IDENTIFIED
BY WHOLE-GENOME SEQUENCING
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Background: Currently, livestock accounts for 9% of internal product in Brazil and the herds
that take part in milk selection programs have achieved gains of up to 1% per year.
Genotyping arrays composed by hundred-thousands of SNPs were developed aiming the use
in genome wide

association studies and genomic selection. These genotyping arrays contain variations
observed in several commercial breeds, but do not include the Guzeré (Bos taurus indicus).
Guzera is a dualpurpose breed, well adapted to the tropical climate and that presents resistant
to parasites and low susceptibility to mastitis. In this context, the objective of this work was to
sequence and assemble the genome of one Guzera bull in order to identify breed-specific
variations that might be included in the genotyping arrays and be useful in breeding programs.
Results: We performed the genome assembly of the sequence of a Guzera bull produced with
SOLID v4 second-generation sequencing using mate-paired libraries with 1-2 and 3-4 kb
inserts. The sequences were mapped to the publicly available reference genome of Bos taurus
taurus (UMD 3.1) using the LifeScope software. The average depth of coverage achieved
from mapping was 26X for each chromosome and 87% of the reference genome was covered.
A list of putative SNPs and INDELs were generated from the mapped reads, using the
LifeScope and SAMtools. After filtering for quality, 4,200,936 SNPs and 664,704 INDELS
were identified. Sixty-five percent of the SNPs and 89% of the INDELs were previously
unknown. Additionally, 2,676,067 (64%) of the SNPs and 466,005 (70%) of the INDELSs
were homozygous and may represent true differences between Guzera and Bos taurus taurus.
Ninety percent of the over 4 million SNPs detected in this individual have not been included
in the current commercial genotyping arrays and will be useful for the construction of more
effective genotyping arrays for the Guzera breed. Of 3,142,072 genetic differences in Guzerd,
2,041 variations were classified functionally according to NGS-SNP in nonsynonymous
SNPs, splice-site variants, frameshift and coding INDELSs. There variations were detected in
1,690 genes. Of the genes containing these variations, 54 were assigned as QTL for milk and
meat quality and disease resistance based on dbQTL and literature search.

Conclusions: This study provided us with a large number of new SNPs, which may be used
in order to enhance SNP genotyping arrays. Additionally, potentially functional variants were
identified, that map to regions where QTLs were already detected and that constitute valuable
markers to be used in association studies.
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