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Background and objectives: Tail in sheep is a valuable source of energy.
However, in the modern intensive and semi-intensive sheep industry, lean-
tailed sheep breeds are more desirable and marketable. Therefore, due to
the negative effect of tail size on production efficiency, researchers are
looking for methods to eliminate this trait. Identification of genes involved
in the process of fat deposition in the tail is necessary for reducing tail size
in sheep. Several genomic methods such as genome-wide association and
selection signature studies or gene expression analysis for describing a
possible genetic background for deposition of fat in various fat-tail breeds
have been used. The aim of this study was to identify effective genes in fat-
tailed sheep breeds (Afshari and Sunite) compared to breeds without tail
(Dorper and German Mutton) using selection signature and gene ontology
methods.

Materials and methods: In this study, genotype information of 366 sheep
(37 Afshari, 69 Sunite, 99 Dorper, and 161 German Mutton) genotyped
with Illumina Ovine SNP50K BeadChip genome arrays, were used. The
XP-EHH method using R software package version 1.9 was used to
identify the selection signature. Genomic version Oar_v4.0 database NCBI
was used for detecting the genomic position of SNPs in the sheep genome.
Candidate genes were identified by SNPs located at 1% upper range of XP-
EHH using Plink v1.9 software and the gene list of Illumina in R.
Additionally, the latest published version of Animal genome database was
used for defining QTLs associated with fat deposition traits in identified
locations.

Results: Based on the results of XP-EHH, 18 common genes were
identified by comparing the Afshari population with German Mutton and
Dorper breeds, in which five genes (LOCI14116389, LOCI114118754,
KCMF1, TCF7L1, and RASSF2) were associated with QTLs related to fat
deposition including carcass fat percentage, internal fat amount and fat tail
deposition. 15 common genes were also identified by comparing Sunite
population with German Mutton and Dorper populations, in which two
genes (SEMA5SB and CDHY) were associated with QTLs related to fat
deposition. The results of gene ontology showed that some of these genes
play effective roles in signaling Wnt, growth, development, and
morphology of cells.

Conclusion: based on the results of the selection signature using the XP-
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EHH method in Afshari and Sunite breeds, the RASSF?2 gene was identified
as a selection signature in Afshari breeds. This gene was also related to tail
fat storage QTL, which was identified for the first time in this study.
LOC11411689 and LOC114118754 genes related to carcass fat percentage
QTL, KCMF1, and TCF7LI genes related to the QTL of the internal fat
amount in the Afshari breed were also identified. In addition, the SEMAS5B
gene associated with the QTL of carcass fat percentage and the CDH9 gene
associated with subcutaneous fat weight were identified in the Sunite
breed. The results of this study could be used in sheep breeding programs
to reduce fat deposition in the tail, especially in the Afshari breed.
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— log significance of XP-EHH. The X-axis shows the position of SNPs on different chromosomes and the Y-axis
shows the XP-EHH values.
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Table 1- Common genes and identified QTLs related to selected areas based on XP-EHH statistics between
two comparisons of Afshari-Dorper sheep and Afshari-German Mutton sheep

QTL(Trait /QTL ID) I\EIE.%I‘XJMEGH;{ Gene names Position CHR
(FATPY /14277) 2.2872/2.4567 LOCI114116389 94,633,303-94,675,016 1
(FATP /14277) 2.3624 /2.4855 LOCI114118754 199,092,103-199,093,544 1
27659/ 2.6736 CARF 219,148,328-219,224,.898 2
2.9027/2.8124 NBEALI 219,227,369-219,386,024 2
(TNTFAT2 / 14281) 2.4092 /2.5462 KCMFI1 60,868,432-60,946,368 3
(TNTFAT / 14281) 2.8455/2.6437 TCF7L1 61,007,289-61,199,015 3
2.5733 /2.4446 ITPRID1 71,593,820-71,724,293 4
2.3575/2.4306 LOCI01104231 94,821,736-95,396,545 4
2.8833/1.9100 PDEIC 70,965,558-71,497,667 4
2.3920/2.9628 LOCI114114910 92,751,392-92,791,326 5
2.4701/2.4422 PPP2R2B 60,228,930-60,774,162 5
1.8140/1.8197 FUTS 80,928,743-81,244,180 7
(TAILFD® / 127011) 2.7196 /2.3616 RASSF?2 48,742,453-48,769,371 13
2.3335/2.6204 LOCI01114644 52,215,633-52,221,585 17
2.8064 /2.9321 ZNF10 52,042,590-52,106,764 17
2.5972/2.5552 PTPRG 40,852,269-41,626,842 19
2.4250/3.3123 TNKS?2 15,305,067-15,368,561 22
2.3898 /2.4500 ANK1 39,936,028-40,174,230 26
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Figure 2- Manhattan plot to identify selection cues in Sunite population compared to Sunite sheep and
German Mutton: The first plot shows the amount of XP-EHH on different chromosomes and the second plot
shows the — log significance of XP-EHH. The X-axis shows the position of SNPs on different chromosomes and
the Y-axis shows the XP-EHH values.
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Table 2- Common genes and identified QTLs related to selected areas based on XP-EHH
statistics between two comparisons of Sunite-Dorper sheep and Sunite-German mutton sheep

QTL(Trait / QTL ID) XP-EHIE?S?)Q /SMG") Gene names Position CHR

2.5427/2.5208 PIK3CB 272,987,282-273,171,44 1

(FATP" /14277) 3.1379/2.5524 SEMASB 205,324,708-205,457,86 1
2.6534/2.5206 ACVR24 173,020,628-173,111,29 2

2.5186/2.4730 KCND2 92,712,656-93,269,396 4

2.2123/2.4204 AP3B1 9,924,370-10,163,664 7

2.6095/2.9275 LHFPL2 10,464,569- 10,634,363 7
2.3586/2.4873 CAMSAP2 82,961,782-83,058,150 12
2.4741/2.6252 NECTINI 33,008,560-33,080,960 15
(SCFWT* / 14309) 2.4588 /2.5537 CDHY 50,026,218-50,164,105 16
2.5592/2.5524 SEMAS5A 69,618,287-70,174,939 16
2.6630/2.6920 PTPNI1 70,956,372-71,024,245 17
2.7056 / 2.4688 TRIM71 7,801,209-7,861,864 19
2.5352/2.5352 LOCI105603828  39,270,021-39,672,011 20
2.3662 /2.4347 07104 20,857,367-20,929,749 24
2.7534/2.3398 RET 13,227,048-13,282,709 25
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