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traits. Common methods are least squares regression analysis, maximum likelihood
regression analysis, and Bayesian. The superiority of Bayesian methods over other
methods is that it is possible to use all SNPs in the model simultaneously. The
simultaneous presence of markers can prevent overestimation of marker effects and
increase the probability of identifying true positive SNPs. Therefore, in the present
study, the BayesCpi method was used to identify SNPs related to body weight at early
stages of growth (i.e. body weight at week 2) in an F2 population of mixed chickens.
For this purpose, the Illumina 60K SNP bead chip was used to genotype the present
population, including 312 chickens from the F2 population. According to the results
of the analysis, 16 SNPs with a Bayes Factor (BF) between 20 and 150 were known
and suggested as markers for body weight at early age. Results of post-GWAS showed
that these SNPs were distributed across 4 chromosomes and were located close to, or
inside the 16 genes. Among the identified genes, 12 genes were protein-encoding and
4 were noncoding RNAs. To identify genes associated with each SNP in candidate
regions, 0.5 Mb around each significant SNP was considered.
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Extended Abstract
Introduction

Many crucial traits in chickens are quantitative and influenced by numerous genes, hence making their
improvement vital. In this regard, genome-wide association studies (GWAS) have successfully uncovered
single nucleotide polymorphisms (SNPs) associated with these traits, aiming to elucidate regions contributing
to their heritability. Utilizing GWAS findings facilitates the identification of candidate regions for genomic
selection programs. Bayesian inference, a method employing all markers simultaneously, mitigates issues like
false positives and overestimation of the effects of Quantitative Trait Loci (QTLs) and SNPs. Additionally,
employing an F2 population enhances mapping accuracy. Hence, this study aims to identify genes influencing
early-stage body weight in chickens using the Bayes CPI method within an F2 population of crossbred chickens

Background and objectives
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In the present study, the Bayes Cpi method was utilized to identify SNPs associated with body weight
during the early stages of growth (i.e., body weight at week 2) in an F2 population of mixed chickens. For this
purpose, the Illumina 60K SNP bead chip was employed to genotype the population, comprising 312 chickens
from the F2 generation

Materials and method

Initially, phenotypic data were collected from the offspring of the F2 generation. This F2 population was
bred from crosses between a commercial broiler line (Arian (AA)) and Orumieh Iranian native fowl (NN).
Avrian chickens were selected for their body weight and meat quality traits, while native chickens were chosen
for their natural resilience to diseases and pathogens. After 23 generations of strong selection, 450 F2 chickens
were produced in 6 different hatches and utilized for testing. Each bird underwent weighing weekly after an 8-
hour fasting period, individually assessed using a digital scale with a capacity of 50 kg and a measurement
accuracy of 1 gram. Subsequently, genotyping was conducted on a random subset of 312 birds from the F2
generation using Illumina 60k SNP chips. Finally, the data underwent analysis using a mixed regression model
and the GS3 software. The nearest genes to the proposed marker SNPs were identified using the NCBI website,
considering 0.5 Mbp around each SNP

Result

Applying a significant threshold of Bayes factor ranging from 20 to 150, we identified 16 significant SNPs
associated with body weights at 2 weeks of age, which were located near or within 16 genes distributed over 4
different chromosomes. These genes exhibit various metabolic functions contributing to the growth and weight
gain of the body. They were categorized based on their rules: one group involved in Wnt signaling, another in
the development of the nervous system, and others in different metabolic pathways, biosynthesis of various
compounds, body metabolism, and substance transfer. The CACNALC gene is implicated in two pathways.
Additionally, the GALNTLG6 gene plays a role in the protein glycosylation pathway, which facilitates protein
modification.

Conclusion

This study identified 16 SNP markers associated with body weight at 2 weeks, shedding light on genes affecting
early chicken growth. Chromosomes 1 and 4 emerged as key contributors to chicken genome variation at week
2 of age.
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