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ABSTRACT

Identification of selection targeted genomic regions is one of the main aims of biological research. The objective of
this study was a genome-wide scan to identify the genomic regions that have been under artificial and natural
selection in Zandi sheep breed. For this purpose, 96 animal of Zandi breed have been genotyped using the Illumina
ovine SNP50 BeadChip. The intergrated hapl-type score (iHS) test was used to detect the selection sweep, due to
linkage disequilibrium, associated with these signatures. The results revealed eleven genomic regions on 1 (two
areas), 3, 6, 7, 8, 9, 10, 17, 22 and 26 chromosomes. Bioinformatics analysis demonstrated that some of these
genomic regions overlapped with reported genes that directly and indirectly influenced traits for adaptation to hot arid
environments (DNAJB4, HSPAAL, MSRB3), immune response (IL23A, STAT6, LY96), body size and development
(STACS3, LAP3), development of the skeletal system (SPP1, MEPE, IBSP) and energy and digestive metabolism
(ATP5B, GLS2, CS). Finally, study of the reported QTL in these regions of the sheep genome showed that they
overlapped with QTL of economically important traits such as carcass yield, growth and wool traits. However, it will
be necessary to carry out more association and functional studies to demonstrate the implication of these genes.
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Table 1. Description of the quality control steps in
Zandi sheep breed

Number of Animals 96
Excluding Animals with 90% Call rate 2
Remaining Animals 94
Number of SNPs 49395
Excluding SNPs <2% MAF over all animals 3037
Excluding SNPs <95% Call rate over all animals 1070
Excluding SNPs with deviation from HW 117
(<0.000001)

Remaining SNPs 45171

Number of SNPs with information Ancestral 30201
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Figure 1. Distribution genomes of iHS values in Zandi sheep breed population by chromosome: SNP position in the
genome is shown on the X-axis, and win10 iHS standard values are plotted on the Y-axis. The values above the lines
are in the 99.5 and 99.9 percentile of autosomal and chromosome X SNPs.
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Table 2. The identified genes and QTLs published under selection in Zandi sheep breed

Location on Bovine

Location on Ovine genome genome Gene(s) Reported QTLs PubMed-ID
OAR1:223011882- Chr7:92340124- OTOL1 Carcass fat percentage; 20846385;
224011882 94340154 Fleece yield 22444653
OAR1:53732979-54732979 Chr3:65827307- DNAJB4, GIPC2, Body weight (8 1ISU0053;
67246156 PTGFR, ADGRL4 weeks); 20846385
muscle weight in
carcass
OAR3:162044552- Chr5:56371953- STACS3, STAT2; STATS, Birth weight; 22444653;
163044552 57515552 IL23A, PAN2, CS, LEMD3, internal fat amount; 20846385;
TIMELESS, MIP, SPRYD4, Staple Length 11420622
GLS2, RBMS2, ATP5B,
PTGES3, PRIM1, SHMT2,
WIF1
OARG6:36250972-37250972 Chr6:37969902- PPM1K, SPP1, MEPE, IBSP Hot carcass weight; 20846385
39383201 Body weight
(slaughter)
OAR7:18734468-19734468 Chr10:18899391- GRAMD?2, PKM, ARIH1, Longissimus muscle 20846385;
20301890 BBS4, ADPGK, NEO1 area; 11420622
Staple Length
OAR8:25928955-26928955 Chr9:38049383- TRAF3IP2, REV3L, internal fat amount 20846385
39142582 MFSD4B, AMD1,
SLC16A10, SLC22A16,
DDO
OAR9:49093308-50093308 Chr14:37411655- TERF1, SBSPON, Hot carcass weight; 20846385;
38465754 TMEMY70, LY96, KCNB2 muscle weight in
carcass
OAR9:48152754-49152754 Chrl14:37789157- MSC, TRPA1 Longissimus muscle 20846385
38805056 area
0OAR10:34806379- Chr12:34517107- SACS, SGCG, FGF9, fat weight in carcass; 20846385
35806379 35690406 MICU2, ZDHHC20, Carcass fat percentage
MRPL57, SKA3
OAR17:28920825- Chrl17:29161660- LARP1B, MFSD8, - -
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* Candidate genes with known physiological function are bold.
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Table 3. Analysis of Gene Ontology and Enriched pathway terms in regions under positive selection

o5 b P-value RN Go Term
STAT2, STAT6, ATP5B, NAB2, IL23A, RNF41, 4.2E-2 heterocycle biosynthetic process G0:0018130
SCL39A5, TIMELES, SMARCC2, NACA
STATS, IL23A 4.2E-2 T-helper 1 type immune response G0:0019752
CS, GLS2, PTGES3, SHMT2 2.4E-2 carboxylic acid metabolic process G0:0019752
IBSP, MEPE, SPP1 2.1E-3 biomineral tissue development G0:0031214
IBSP, MEPE, PKD2, SPP1 1.0E-2 tissue development G0:0009888
IBSP, MEPE, PKD2, SPP1, MED28 3.5E-2 anatomical structure development G0:0048856
STAT2, STATS, IL23A 3.5E-2 Jak-STAT signaling pathway bta04630
CS, SHMT2 5.3E-2 Glyoxylate and dicarboxylate bta00630
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