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ABSTRACT

The main objective of dairy farmers is to maximize their profit. Increased incidence of mastitis in farms is one of the health
problems, causing in serious economic losses as a consequence of treatment costs and reduction of production and
longevity. The objective of this study was to evaluate the genetic architecture and associated genomic regions with milk
production and somatic cell score (SCS) as an indirect measure of mastitis and the quality of raw milk. Thus, an SNP data
set from 1938 Holstein bulls were used in a single-step genome-wide association study. The proportion of additive genetic
variance (agv) for each of 1.5-Mb genomic window (adjacent SNPs) was used to identify informative genomic regions,
accounting for more than 1% of the agv. A total of 11 significant windows over 9 bovine autosomes were found for the
SCS. A peak on BTA14 explained the largest proportion of variance (3.85%). These regions together, explained 20% of agv
and harbored 94 candidate genes. For milk yield, we identified 6 informative windows across 6 chromosomes, and a peak
on BTA10 explained 2.08% of agv. These regions, explained 8.8% of the agv and sheltered 89 candidate genes. For the fat
yield, 9 significant windows were identified on 7 chromosomes and explained 15.6% of agv, and 9 windows contained 87
candidate genes on 8 bovine autosomes were associated with milk protein yield (10.6% of agv). Four genomic regions had a
pleiotropic effect. These findings can be an important source of information in genomic evaluation of dairy cattle.
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Table 1. Summary statistics and number of records for the analyzed traits

Trait No. of records Min Max Heritability*
Milk yield 632039 2503 16178 0.30
Fat yield 440638 268.01(61.70) 55 600 0.22
Protein yield 404306 260.51(43.66) 56 540 0.24
SCS 395359 1.14 9.47 0.08

* Without genomic data.
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Figure 1. Manhattan plot for the proportion of additive genetic variance explained by each of 1.5-Mb genomic
windows associated with the SCS (a) milk (b), fat (c) and protein (d) yield. Green line represents informative
genomic regions accounting for more than 1% of the additive genetic variance.
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Table 2. 1.5-Mb genomic windows associated with the SCS, accounting for more than 1% of the additive genetic variance
and related candidate genes

Chromosome Start (Mb) End (Mb) Variance explained (%) Potential Candidate Genes
14 32.00 33.40 C14H8orf34, PREX2, SULF1
26 7.52 9.00 A1CF, ASAH2, PRKG1, SGMS1
ADCYAP1, CETN1, CLUL1, COLEC12,
24 35.02 36.49 ENOSF1, MIR544B2,

ROCK1, THOC1, TYMS, USP14, YES1
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Table 3. Informative 1.5-Mb genomic windows " associated with the milk yield and related candidate genes

Chromosome (S'\t/elatr)T) (I'E\/Tg) Varlancze%(i ;( plained Potential Candidate Genes
ACQOT2, ACOT4, ACOT6, DCAF4, DPF3, HEATR4, NUMB, PAPLN, PSEN1,
10 83.57 8506 208 RBM25, RGS6, RIOX1, ZFYVE1
21 2842 2992 1.79 CHRNA?7, OTUDT7A, PCSK6, SNRPAL, TARSL2, TJP1, TM2D3
14 32.07 3340 1.66 C14H8orf34, PREX2, SULF1
22 23.68 25.14 1.37 CNTN4, CNTN6
2 108.12 109.60 1.02 CHPF, GMPPA, INHA, OBSL1, SLC4A3, SPEG, STK11IP, TMEM198
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* Genomic windows accounting for equal or more than 1% of the additive genetic variance.
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