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Genome-Wide Association Study (GWAS)
for Cecum Length in Laying Hens

WANG Xing-guo, QU Liang, LU Jian,
DOU Tao-cun, MA Meng, HU Yu-ping,
SHEN Man-man, GUQO Jun, LI Shang-min, WANG Ke-hua

Jiangsu Institute of Poultry Science s Yangzhou Jiangsu 225125, China

Abstract: [Objective] Cecum is a chicken organ for digestion and absorption of nutrients, especially fiber,
which plays an important role in the growth and egg production of chicken. So chicken cecum length is an
important physiological index. Because studies on cecum length are limited, it is necessary to carry out a
study of its genetic structure. [Methods) In the current study, the cecum length of the F2s of reciprocal
crosses between white leghorn and Dongxiang was measured, the genotypes were detected using the SNP
(single-nucleotide polymorphism) chip, the genetic evaluation was detected using the SAS according to the
SNP data, and univariate analysis of genome-wide association (GWAS) was conducted with genome-wide
efficient mixed model (GEMMA) correlation algorithm. [Results] Results showed that the cecum length
exhibited a medium heritability (0.39). By GWAS we identified 54 SNPs significantly associated with ce-
cum length, and about 170 Mb on Chromosome 1 was an important area for cecum length. In this region,
18 genes covering 26 SNPs were classified as candidate genes, two of which were in the coding sequence
(CDS) and 3 untranslated region (3' UTR), corresponding to the NHLRC3 and SIAH 3, respectively.
They might be important SNPs and genes which influenced the cecum length in chicken. [Conclusion) The
SNPs and genes associated with cecum length in chicken were identified by GWAS. It will help to provide
the basis for understanding the mechanism of cecum development and molecular breeding in laying hens.

Key words: laying hen; cecum length; GWAS; genetic architecture
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