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Investigation of metabolic pathways of genes related to the QTL of birth weight trait in sheep
genome using gene network and ontology
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Sheep is one of the most important economic animals and are used as a source of meat, milk, wool and
skin all over the world. In the sheep breeding industry, traits related to growth and birth weight are
recognized as one of the factors affecting profitability. The aim of this study was to investigate the main
genes and metabolic pathways associated with birth weight through the study of known QTLs and gene
ontology in sheep species. After receiving the list of QTLs related to this trait in sheep through AnimalQTL
database and sheep genome annotation version 2.0 was received from NCBI database and then the genes
related to each QTL were obtained through programming in R environment. In order to find the relationship
between the obtained genes, a gene network for this trait was mapped using the STRING plugin in
Cytoscape_v3.9.1 software. Then, the MCODE plugin was used to identify important genes, and finally,
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the ontology of important genes in birth weight was examined through the ClueGO plugin in Cytoscape
software. The results of this study showed that there were a total of 37 QTLs for the trait of body weight at
birth, which contained 1474 genes, of which 237 genes were more closely related to other genes.
Ontological analysis of these important genes showed that the major biological pathways in sheep birth
weight were RNA polymerase Il pathway, cellular protein catabolism, large ribosomal subunit, regulation
of proteolysis in the cellular catabolic process, and growth factor receptor binding.

Keywords: Sheep, Quantitative trait locus, Gene ontology, Molecular marker



