Genome wide association study based on pathway analysis relate to wool
traits in Zandi sheep breed

ABSTRACT
Identifying of genomic regions and major genes with large effects on economically important traits, has been one

of the important goal to sheep breeding. The present study aimed to conduct a genome wide association studies
(GWAS) based on pathway analysis for identifying the loci associated with wool quality traits between of coarse
wool Zandi sheep (96 Animal) and 240 fine wool Rambouillet sheep (240 Animal) were used. After quality control
steps, Genome wide association study was performed using GEMMA software. Using the biomaRt2 R package
the SNP were assigned to genes and gene enrichment analysis,was performed with the KOBAS platform. We
identified different sets of candidate genes (Biological function) related to wool traits; TMTC3 (keratinocytes
production), POU1F1 and NLGN1 (keratinocytes differentiation), PLCEL (development of epidermal), SPHKAP
(hair follicle development), LOC101117971 and LOC101118971 (insulin secretion and prolactin signaling).
According to pathway analysis, 15 pathways from gene ontology and biological pathways were associated with
the wool traits (P<0.05). Some of the biological pathways related to regulatio&athways of intracellular transfer
proteins and epidermal cell differentiation played‘an important role in the @vith of hair follicles. However, it is
necessary to further investigate the genes,related to theygenamic regions obtained from the genome scan studies.
Using these findings could potentially be useful for genetic'selection in the breeding pregrams and can be used to
understand the genetic mechanism controlling thigptrait. &
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Genome-Wide Association Study for wool quality traits- A comparison of

coarse wool and fine wool sheep breeds

Extended Abstract
Introduction

Over recent years, advances in DNA-based marker technology have made it possible to identify genomic
regions or quantitative trait loci (QTLs) underlying complex traits, such as fleece traits, in sheep. One way to
identify new loci and confirm existing QTL is genome-wide association studies (GWAS). Furthermore, the
identification of gene loci with major impacts on economically important traits is one of the most important goals
of sheep breeding. It was hypothesized that QT L-assisted selection and genomic regions affecting production traits
increase the efficiency of selection and improve production output. The present study aimed to conduct a genome
wide association studies and gene-set enrichment analysis for identifying the loci associated with wool quality
traits.
Materials and Methods

In order to identify the genomic region,and ‘candidate genes, genomic information of coarse wool Zandi sheep
(96 Animal) and 240 fine wool Rambouillet sheep (240;Animal) were used: V\Measured and recorded two wool
production traits, including mean fiber diameter (MFD)and staple Iength\L). Genomic DNA extraction from
sheep blood was performed by the applying a modified salting.outprotocol andigenotyping of the Sheep SNPChip
50 K SNP Bead from Illumina Inc. The genomic information of foreign breed, wasiextracted from the EVA
database. Quality controlwas conducted using the'Rlink softwa;e\ he markers or individuals were excluded from
the further study based on the, following criteria: unkn(M chromosomal or physical location, call rate <0.90,
missing genotype frequency >0.04, minor allele frequency, (MAF) < 0.01, and a P-value for Hardy—Weinberg
equilibrium test less than 106, After the,quality control of the data, Geneme wide association study was performed
with,wool traits using, GEMMA seftware. Using the biomaRt2 R package, the SNP were assigned to genes if they
were within the\xgenomic sequence \of the gene or within awflanking region of 50 kb up- and downstream of the
gene and bioinformatics analysis/was implemented to identify the biological pathways performed in GO, KEEG,
DAVID.and PANTHER databasesThe GO database designates biological descriptors to genes based on attributes
of their encoded, product: a% is further partitioned into 3 components: biological process, molecular function,
and cellular component. Finally, a Fisher’s exact test was performed to test for overrepresentation of the significant
genes for each géne-set. In the next step, a bioinformatics analysis was implemented to identify the biological
pathways performed in GeneCards databases.
Results and discussion

The result from genomic control showed weak population stratification with for woot traits in between
population Zandi and Rambouillet sheep. We identified different sets of candidate genes related to wool traits:
TMTC3, POU1F1, NLGN1, PLCE1, SPHKAP, LOC101117971 and LOC101118971. Some of the found genes,
are consistent with some of the previous studies related to wool production traits. According to pathway analysis,
15 pathways from gene ontology and biological pathways were associated with the wool traits (P<0.05). Some of
the genes were found are consistent with some previous studies and to be involved biological pathways related to
hair follicle development, keratinocytes differentiation, synthesises an enzyme of threonine kinases, development
of epidermal and Wnt signaling pathway.

Conclusion



In total, this study supported previous results from GWAS of wool quality traits, also revealed additional
genomic regions in the sheep genome associated with these economically important traits. Using these findings
could potentially be useful for genetic selection in the breeding programs and can be used to understand the genetic

mechanism controlling this trait.
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