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Genom-wide association study to identify the loci related to resistance in
Leukosis Disease in Iranian Holstein cattle

Abstract

Bovine Leukemia Virus (BLV) infection is more common in dairy cattle herds. Due to trade restrictions and deaths caused by
lymphosarcoma, it causes direct economic losses, which is also related to the decrease in milk production and the increase in the
elimination rate. No treatment or vaccine is known for this disease so far. So studying the genomic regions related to susceptibility
to BLV infection can be effective in controlling and treating this disease and genetic improvement of animals. This research aimed
to perform a whole genom-wide association study (GWAS) of cattle to identify genomic regions and candidate genes associated
with BLV infection. This study was conducted using Holstein cows that were naturally infected with BLV. For this purpose, blood
samples of 150 Holstein cows in an industrial dairy cattle farm in Isfahan were collected , and DNA and serum of them were
extracted. The prepared DNA samples were genotyped using k30 microarrays (SNPchip30k) (by Illumina). Quality control of
sequences for rare allele frequency components (Pmar < 0.05), missing genotype (Pmino > 0.05), genotyping rate (Pceno > 0.05),
and Hardy-Weinberg equilibrium (Px-w < 1x106) and significance test was performed by PLINK software. After control analyzing,
145 cows (77 cases and 68 controls) and 22868 markers were left for further analysis, Finally 8 markers higher than the significant
threshold were identified, and most significant markers were located on chromosomes 17 and 21. Using ensemble sites and
genecards, genes associated with significant selected markers were identified and the most important of them were GRK4,
TP53BP1, SCAPER, GLRB, PDGFC, TNIP2, PSTPIP1, CEP350, MR1, TOM1L2, SREBF1, COPS and TNFRS13B. Gene
Ontology (GO) analysis showed that these genes are more involved in regulating enzyme activity, intercellular exchanges, DNA
stability, calcium activity, and lipid activity. Whole genome wide association study analysis as well as ontology analysis to identify
genomic regions related to bovine leukemia virus infections can be useful in designing effective treatment and prevention methods
and in animal breeding.
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Genom-wide association study to identify the loci related to
resistance in Leukosis Disease in Iranian Holstein cattle

Introduction and Objective: Bovine Leukemia Virus (BLV) infection is more common in dairy cattle herds. The main
cause of leukosis is the disease that leads to the creation of cancerous lymphocytes in different organisms of the body
and affects different species, including cattle. This disease reduces milk production and causes reproductive diseases,
and finally the removal of infected animals. Due to trade restrictions and deaths caused by lymphosarcoma, it causes
direct economic losses, which is also related to the decrease in milk production and the increase in the elimination rate.
No treatment or vaccine is known for this disease so far. So studying the genomic regions related to susceptibility to BLV
infection can be effective in controlling and treating this disease and genetic improvement of animals. This research aimed
to perform a whole genom-wide association study (GWAS) study of cattle to identify genomic regions and candidate genes
associated with BLV infection.

Material and Methods: This study was conducted using Holstein cows that were naturally infected with BLV. For this
purpose, blood samples of 150 Holstein cows in an industrial dairy cattle farm in Isfahan were collected , and DNA and
serum of them were extracted. The prepared DNA samples were genotyped using k30 microarrays (SNPchip30k) (by
lllumina). Quality control of sequences for rare allele frequency components (Pwar < 0.05), missing genotype (Pminp >
0.05), genotyping rate (Pgeno > 0.05), and Hardy-Weinberg equilibrium (Phw < 1x106) and significance test was
performed by PLINK software. Analysis of the ontology of genes was done by the online database https://www.Uniprot.org
and finally, the ontology diagram of genes was drawn and analyzed by the online database PANTHER.

Results: After control analyzing, 145 cows (77 cases and 68 controls) and 22868 markers were left for further analysis,
Finally 8 markers higher than the significant threshold were identified, and most significant markers were located on
chromosomes 17 and 21. Using ensemble sites and genecards, genes associated with significant selected markers were
identified.

Conclusion: The mostimportant of them were GRK4, TP53BP1, SCAPER, GLRB, PDGFC, TNIP2, PSTPIP1, CEP350,
MR1, TOM1L2, SREBF1, COPS and TNFRS13B. Gene Ontology (GO) analysis showed that these genes are more
involved in protein-coding and play a role in regulating enzyme activities, intercellular exchanges, DNA stability, calcium
activity, nervous system, and lipid activity. Also, according to other research, these genes played a role in cases such as
infectious poison lesions, subclinical ketosis disease, BCS of cattle, fatty acid metabolism and fat deposition, various
infections such as mastitis, and in meat traits and muscle stiffness in beef cattle. It should be noted that some of these
genes were related to the pathways of innate immunity, humoral immunity, and cancer tumors. There fore, it can be said
that whole genome wide association study analysis as well as gene ontology analysis to identify genomic regions related
to viral infections such as leukemia can be effective in designing treatment methods and prevention methods and also in
choosing Genomics and breeding programs in Iranian dairy cows will also be useful.
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