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Table 1. Basic statistical information about tharmined traits in Baluchi sheep

Traits Mean S.D. Minimum Maximum Coefficient of
variation (%)
TLWB (kg) 4.56 1.60 2.00 7.50 35.08
LMWLB (kg) 3.32 0.60 2.00 5.50 18.07
TLWW (kg) 31.66 9.51 12.63 59.53 30.03
LMWLW (kg) 23.09 3.74 12.63 38.64 16.19
NLA6mM 1.2 0.40 0 2 33.33

TLWB: Total litter weight at birth; TLWW: Total liir weight at birth; TLWW: Total litter weight at aring; LMWLB:
Litter mean weight per lamb born; LMWLW: Litter meaveight of lambs at weaning; NLA6m: Number of ladive at

six months
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Fig. 1. There was no population stratification ltase Q-Q plots for a) TLWB b) LMWLB c) TLWW d)
LMWLW e) NLA6m traits §=1.1). In these plots, X and Y axes are the expdetealues and the observed
values, respectively
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Fig. 2. The Manhattan plots of GWAS for a) TLWBLWWLB c¢) TLWW traits. In these plots, X axe is the

position of SNPs in all chromosomes and Y axeag(R-value)
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Table 2. Significant SNPassociated witlheproductive traits in Baluchi sheep

Trait* Chromosome SNP Position on ovine The nearest Distance P value
(CHR) genome (bp) known (bp)**
ovine genes
TLWB 1 OAR1_165226865 153,479,906 VGLL3 -216095 3.97E-06
1 s06751 152,653,970 CADM2 Within 9.48E-06
LMWLB 17 OAR17_74954541 68,752,719 HORMAD2 Within 4.19E-06
10 OAR10_70221561 68,005,429 GPC6 -185173 3.14E-05
TLWW 1 OAR1_165226865 153,479,906 VGLL3 -216095 3.97E-06
1 s06751 152,653,970 CADM2 Within 9.48E-06
15 s49501 77,572,195 LRRC55 -46116  1.70E-05
4 OAR4_105912271 99,507,552 MTPN -1301 1.88E-05
LMWLW No significant
NLA6mM No significant

*TLWB: Total litter weight at birth, LMWLB: Litter man weight per lamb born, TLWW: Total litter weighit weaning,
LMWLW: Litter mean weight of lambs at weaned, NLA6Number of lambs alive at six months.
**Positive value denotes the gene located downstreBSNP, negative value denotes the gene locgistiaam of SNP.
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Table 3. BLAST results for the significant SNPsheep using the cow genome

Trait SNP Position on cattle genome (bp) The nearest known Distance
cattle genes (bp)*
TLWB OAR1_165226865 1:34,440,906-34,481,609 VGLL3 -176029
s06751 1:33,569,224-33,610,064 VGLL3 -1047574
LMWLB OAR17_74954541 17:71,342,471-71,380,761 HORMAD2 Within
OAR10_70221561 12:67,941,740-68,024,440 GPC6 -2D744
OAR1_165226865 1:34,440,906-34,481,609 VGLL3 -176029
s06751 1:33,569,224-33,610,064 VGLL3 -1047574
TLWW
s49501 15:81,611,321-81,649,526 APLNR -85319
OAR4_105912271 4:100,514,066-100,568,790 MTPN Within

35 pgi5 5l ookl b aiawgS (o o g slo,Silis g5l> blie 0 LQTL cwyp b -F Joox
Table 4. The results of QTL survey for regions vifth significant SNPs in sheep using the cow genome

SNP QTL in cow Chromosome QTL Peak Location QTL reference
OAR1_165226865 Body weight (mature) 1 51.01 (cM) McClureet al. (2010)
s06751 Fertility treatments 1 53.2 (cM) Hoglundet al. (2009)
Conception rate 1 76.50 (cM) Boichardet al. (2003)
OAR17_74954541 Calf size 17 93.35 (cM) Hoglundet al. (2012)
s49501 Stillbirth 15 110.56 (cM) Hoglundet al. (2012)
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Table 5. Justified genetic variance of signific&hPs for studied traits

IS (oS A

Trait SNP Y Vb o’ QTL, o” QTLy o° QTL Vy
TLWB OAR1_165226865 0.56 0.07 0.024 0.003 0.027 10.0
s06751 0.43 0.03 0.019 0.001 0.020 o1
LMWLB OAR17_74954541 0.02 0 0.022 0.000 0.022 0.004
OAR10_ 70221561 0.01 0 0.010 0.000 0.010 4 502
TLWW OAR1_165226865 7.36 2.9 0.007 0.003 0.010 0.01
s06751 17.21 1.01 0.016 0.001 0.016 0.03
s49501 11.1 0.07 0.010 0.000 0.010 0.02
OAR4 105912271 3.25 7.7 0.003 0.007 0.010 0.01

"Proportion of the total phenotypic variance’p) explained by the additives{ QTLa) and dominance variances
(6®>_QTLd). 6> _QTL: The total variance explained by each QTL. 8fpws the proportion of the genetic variance that i
explained by each SNP.
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Abstract

Genetic improvement in reproductive and growthtdéras major goal in sheep breeding. In this studg,
performed a genome wide association study for tieteof quantitative trait loci affecting reprodivet traits in
Baluchi sheep. For this purpose, blood samples wetected from a total of 96 ewes and data onrthei
reproductive traits including total litter weight lairth (TLWB), litter mean weight per lamb bornNIWLB),
total litter weight at weaning (TLWW), litter meaveight of lambs at weaned (LMWLW) and number of fsm
alive at six months (NLA6m) in four parity. AfterNDA extraction, samples were genotyped using theriha
Ovine SNP 50K BeadChip assay. Using PLINK softwar€&WA study was performed in linear (GLM) and
logistic regression analyses with a model inclu8&tPs effect and sex and number of parities as fffxtts.

A total of eight SNPs were found on chromosomes, 10, 15 and 17 at the 5% chromosome-wise sigmifie
level (P<0.05) for studied reproductive traits. Also, studygenes and QTLs in these regions showed gerks an
QTLs affecting growth and reproductive traits. Thsults of this study could be used for discovdrgausative
variants for reproductive traits in sheep breegirggrams.
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