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Introduction: Ducks are more resilient to unfavorable environmental conditions than other poultry, making
them less susceptible to disease. They are easy to raise and exhibit rapid growth. To meet the needs of industrial
duck production, it is essential to develop meat, egg, and dual-purpose strains. This will help determine breeding
costs and ensure the productivity required by the industry. High weight gain, a lower food conversion ratio, more
eggs, and high egg fertility are the four main ways that the breeding population and herds should be taken into
consideration, in accordance with the significance of the economic coefficients of breeding and the relative selection
of the product. Designing breeding programs for ducks requires first identifying the genomic region linked to
economic traits in duck populations. The management and breeding sciences should pay attention to the negative
correlation coefficient with the egg production trait because a rise in one trait will result in a fall in the values of
another trait. Molecular biology and biotechnology have made significant strides in recent years, giving researchers
a potent tool for studying animal genetics. Decoding the genome information of this species has been made possible
by powerful tools like next-generation sequencing technology. Following one another is known as a run of
homozygosity (ROH). In light of this research, the current study sought to use whole genome sequencing data to
identify the loci linked to the duck's egg production trait by performing an inbreeding coefficient, identifying the
ROH Islands, and performing a functional analysis based on gene-set enrichment analysis.

Materials and Methods: There were 581 purebred Peking ducks used in this study. The animals hatched from
the same batch and are of the same strain. Pronase was used to extract genomic DNA. A wavelength of 260 nm was
used to measure the amount and concentration of DNA, and a wavelength ratio of 260/280 was used to assess the
purity and quality of the extracted DNA. All of this information was obtained using a spectrophotometer. On the
DNBSEQ-T7 platform, this DNA sample was subjected to whole-genome resequencing using a 150 bp paired-end
read strategy and an average sequencing depth of 2.06x. To conduct additional analysis, the acquired reads were
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compared to the reference genome of the mallard duck. Using VCFtools (--min-alleles 2, --max-alleles 2) and
PLINK (--geno 0.05 --maf 0.01 --mind 0.05), we implemented quality control to guarantee data quality. 581
individuals and 1,111,649 SNPs were retained for additional analysis following quality control. Run of
homozygosity (FROH) was used to compute the inbreeding coefficient using the PLINK 1.9 program. A ROH
Island was defined as one percent of the SNPs with the highest frequency in ROH. Assigning SNPs to genes,
assigning genes to functional categories, and then analyzing the relationships between each functional category and
the desired phenotype comprise the three main steps of gene set analysis analysis. To assign the genes to functions, a
gene enrichment analysis was finally carried out using the DAVID software.

Results and Discussion: Based on FROH, the average pekin duck inbreeding coefficient was 0.204. There were
82,253 ROH segments found in all, with an average of 141 point 50 segments per person. ROH that consisted
primarily of shorter segments (1-2 Mb) made up roughly 77-85% of all ROH. The larger ROH (>2 Mb) class, on
the other hand, only made up 22-15% of all ROH segments. Chromosome 1 exhibited the highest ROH (Runs of
Homozygosity) value, while chromosome 31 showed the lowest. The 91 identified ROH islands covered less than
1% of the sheep genome, with lengths ranging from 1.60 to 13 Mb. These ROH islands were located across nine
genomic regions on chromosomes 1, 2, 3, 4, 5, 8, 13, 29, and 35. In this study, we discovered several sets of
candidate genes associated with the duck egg production trait: COL1A2, FCHSD2, DAZAP1, and NSG1. Pathway
analysis revealed that the egg production trait was linked to ten biological and gene ontology pathways. Certain
genes were discovered to be involved in biological pathways linked to skeletal muscle growth and development,
positive regulation of skeletal muscle fiber development, negative regulation of negative chemotaxis, release of
sequestered calcium ions into the cytosol, and cellular response to hormone stimulus. These findings are in line with
some earlier research. taking into account that the economic coefficient of duck egg production is very significant
and more significant than the weight increase of breeding ducks and economic activity.

Conclusion: The findings of this study showed that the Pekin duck breed's selection processes for economic
traits over a number of years have resulted in the formation of numerous ROH islands in the duck genome. As a
result, scanning these regions at the genome level may be an alternate method of identifying genes and related loci
with economic traits. Additionally, our findings aid in the design and implementation of breeding and conservation
strategies for study ducks, as well as the understanding of genetic diversity and population demography.
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Table 4- Gene set enrichment analysis significantly associated with egg production trait in duck (P < 0.05)

LSL"‘O}" Sliss
ol st i el p i o 3 D930 by b odbguonai—P
GO ID Term GO No. genes in Related genes! P-adjust
the GO term
RGP R
Biological process
Positive regulation of LAMA2, LAMC2, ITGB3, ITGA2B,
G0:0090277 peptide hormone 14 LAMB4, GP1BA, ITGBS8, LAMAL, 0.039
secretion LAMB2, CSMD1
. . GAB2, FOXO1, COL1A2, VEGFA,
G0:0019221 gf‘ﬁ;‘l’;\em:tmfd MYC, ZC3H15 0.036
gnaling pathway NOX3, FOXOL, FTO
Regulation of calcium LOC101803633, AKR1D1, SRD5A3,
. . HSD11B2 FCHSD2, SRD5A1,
G0:1901019 ion transmemprape 16 LOC101795569, LOC101803865, 0.048
transporter activity LOC101790812 THYNA
EHHADH, ACOX3, SCD, ACSBG1,
. . ACADS8, OXSM, ACSBG2, ACSL1,
G0:0030241 ang?:xlirfr?grf;g;gf 26 ACOX1, TECR, ACSL5, ACAT2, 0.017
9 HACD1, FADS1, FADS2, SCD5,
ELOVL2, DAZAP1,
Positive regulation of LOC101790524, ALDOB, ALDH7A1,
. . ALDH18A1, ASL, MAT2B, ASS1,
G0:0051592 skelgtee\tllerlwéusrf]léznlzlber 36 MPP5, CTH, PEKM, PFKL, AADAT, 0.021
P GAPDH, CPS1
NSG1, PRKAB2, G6PC2, PRKAR2A,
. Response to a peptide PDE3B SH2B2, GYS2, SOCS4, TSC1,
GO: 0043434 hormone stimulus 18 IKBKB, GSK3B, SORBS1, INSR, SOS1, 0.023
PYGL, SHC4, MAP2K1
Glucose import in
. X . PLA2G3, ENPP2, LA2G1B, PLB1,
G0:0044381 response to insulin 37 ENPP6, PLA2G4F, PLD4, PLA2G4B 0.0209
stimulus
ok sl
Cellular component
AVPR1B, CDH11, SVIL, CAMK1G,
PRKCH, ANO4, GAB2, NOX3, PKP4,
. PDCD10, PCDH1, CPNE4, CDHS,
G0:0005886 Plasma membrane 43 DLGAPL, PRKGL, MARKL, NLK, 0.045
NKAIN4, PIP4K2A,
SHROOMZ2, MYH10, CLDN2
J5Uge 3,Slas
Molecular Function
CPNE4, ETS1, PRKCH, INTS4, NR4A2,
MSI2, EBF1, EPHA10, RTEL1, BICD2,
G0:0005515 Protein binding 95 TJAP1, NMUR2, EXOCS5, GLRAL, 0.023
CCDC174, PTPRG, ARHGAP32,
PRLHR, CMTM6, CMTM7
DNA-binding
G0:0003700 transcription factor 13 TGIF2, BMPR1A, BAMBI 0.049
activity
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1 Main genes associated with trait are shown in bold.
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