M Agricultural Biotechnology Journal :

Shahid Bahonar Tranian
University of Kerman Biotechnology Society
Print ISSN: 2228-6705 Online ISSN: 2228-6500

Scanning genomic signatures of selection Turkoman and

Thoroughbred horse breeds

Milad Hosseini
Ph.D. Student, Department of Animal Science, Faculty of Agriculture and Natural Resources,
University of Tehran, Karaj, Iran. E-mail address: milad.hosseiny88@gmail.com

Hossein Moradi Shahrbabak
*Corresponding author. Assistant Professor, Department of Animal Science, Faculty of
Agriculture and Natural Resources, University of Tehran, Karaj, Iran. E-mail address:

hmoradis@ut.ac.ir

Abstract
Objective

When continuous selection is carried out over years, it creates effects on the genome level, which
can be detected by using some strategies. This study was carried out with the aim of scanning the
whole genome to identify regions of the genome in Thoroughbred and Turkoman horses that have

been targeted by natural or artificial selection.

Materials and methods

DNA was extracted from blood samples using the optimal salt method. The quality and quantity
of extracted DNA of all samples was determined by nanodrop device with absorption ratio on
DNA solution. For this purpose, 44 Thoroughbred horses and 67 Turkoman horses were
genotyped by genomic arrays of 60k SNP chips. By two general methods of population
differentiation and linkage disequilibrium methods, the selection signatures at the genome level
were looked into. In order to identify the population genetic structure of the studied animals,

principal component analysis was done in R program.

Results

The study of population differentiation using the fixation index method (Fst) corrected for the
sample size (8) showed that there are evidences of selection in several loci in these two breeds. A
number of five genomic regions were identified in which there were signatures of selection. These

areas are located on chromosomes 4, 5, 10, 13 and 15. In order to evaluate the signatures of
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selection based on linkage disequilibrium methods, the extended haplotype homozygosity test
(EHH) was used. The results confirmed the existence of population segregation in these genomic
regions. Finally, the investigation of QTLs in the bovine orthologous regions showed that these
regions are related to the traits of body length, body weight, chest depth and other important

economic traits in horses.

Conclusions

The present research was effective in identifying regions of the genome of the two breeds of
Turkoman and Thoroughbred horses being divergently selected, and identifying the genes that
exist in these regions. Also, useful information was obtained on the existence of genetic diversity
and signatures of selection between these two horse breeds.
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Table 2. The reported QTLs in the orthologs bovine genomic regions

0 ylowd QTL U by o Cdo Soj ) Bl g 99098
QTL Traits associated with QTL 00w o3 bwlind ()1{ ()y Cda) Chromosome
QTL-ID Identified  End(bp) Start(bp)
genes
10276 Milking speed 23, < puo SEMASE 28278698 27431291 4
10277
58767 Milk protein i sy
60974 sl (3 5 Ol o Aol
Interval from first to last calving
25227 Body length 0 J4bo
25228 gy iy ORI eSSl
Average daily weight gain
1728 Muscle periphery aseals y9 oo
12160 Spleen weight  Jixb 54 PCLO
25188 Body weight 5 59
10713 Calving ease _l; Ll
5055 Milk fat b
25224 Height ¢l
20338 Muscle periphery ax.sle g Lo HIST2H2BF 48590467 47415896 5
2442 PEX11B
2437 ANKRD34A
24711
10683 Milk fat percentage ,us oy o) GJA8
1325 BCL9
20278 ITGA10
20442 RNF115
20367
20443 Milk protein percentage ,u cuigy Ao CD160
PDZK1
ANKRD35
PIAS3
20444 Body weight - s LIX1L
RBMBS8A
GJAS
20263 VY 053 5 oy Gl ACP6
Fat thickness in the 12th rib
20382 Height ¢lis,| NUDT17
POLR3C
Ul
20342 Muscle periphery asals )b 95 Lo PRSS35 37512220 36438600 10
20438 Cold tolerance Loyw Joos DOPEY1
31185 Calving ease _; ;L SNAP91
AN
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66184 Immunoglobulin G level
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Immunoglobulin G level
9922 Sperm motility syl (Saiis
7095 Subcutaneous fat g »; oy
1302 Body weight -u (59
1748 oo sl glow 4 Comwlus
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