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Detection of potential genetic variants
affecting gene function in Guzerat cattle
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Guzerat  is  a  dual-purpose  breed  recognized  for  important  traits  to  its  adaptation  to
adverse tropical environments such as resistance to parasites, heat tolerance and ability to intake
forage with low nutritional value. Once genetic variation responsible for this traits has so far not
been well characterized, the aim of this study was to identity single nucleotide variants (SNVs) and
insertion/deletions (Indels) in Guzerat cattle breed from whole genome re-sequencing in order to
characterize loss-of-function variants which could be associated with complex traits in this cattle
breed. The genetic variants identified using HiSeq 2000 sequencing platform were classified using
the Ensembl Variant Effect Predictor (VEP) tool, based on a subjective classification of the severity
of the variant consequence in transcripts defined by the Sequence Ontology (high, moderate, low
or modifier). The DAVID v6.7 tool was used for functional enrichment analysis using the list of
genes  predicted  to  be  function  or  activity  potentially  affected  by  genetic  variation  (high  and
moderate effect) against the background set of bovine genes. The Gene Ontology (GO) enrichment
analysis  were  performed  considering  5% FDR threshold  for  significance.  The  KEGG  pathway
database was used to investigate the enriched metabolic pathways (P<0.01). Approximately 16.9
million genetic variants (14,588,361 SNVs and 2,322,894 indels) were identified, of which 45,452
(43,922 SNVs and 1,530 indels) were predicted to have high and moderate effect on gene function.
The data set comprised 9,922 Ensembl ID because many genes showed a high number of genetic
variants. A total of nine GO terms (FDR<0.05) were over represented with genetic variants, with
the following molecular functions: olfactory receptor, GTPase regulator, nucleoside-triphosphatase
regulator,  Ras  guanyl-nucleotide  exchange  factor  and  Rho  guanyl-nucleotide  exchange  factor
activity. These enriched terms may reflect  the selection history of this Guzerat population and
could be  associated with some phenotypic  traits.  The KEGG pathways  (P<0.01)  that  could  be
affected by genetic variants were fatty acid metabolism, ECM-receptor interaction, complement
and  coagulation  cascades,  olfactory  transduction,  aminoacyl-tRNA  biosynthesis  and  lysosome
pathways. Because only three animals were sequenced, the over-represented GO terms and KEGG
pathways  should  be  carefully  interpreted.  However,  these  results  provide  important  genomic
information to investigate the genetic mechanisms underlying traits of interest in Guzerat cattle
and to improve genomics-based breeding tools.
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