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Abstract: [ Objective ] The litter size is an important economic index for breeding sows. The candidate genes related
to the regulation of litter size traits in sows were explored, and the genetic mechanism of commercial pig fertility represented

by binary hybrid sows was investigated, in order to lay a foundation for further application of molecular breeding. [ Method ]

ks A3 2023-01-11

FEETH . AR BT & - KR LI (2022B0202110002, 2018B020203003) 5 | ZRA ST
W SR HE R P SC i = PR (2018A05 )

YEE Y 0 (1998—) |, 53, FEimi+Az, BE5E)5In i) srFE B fl, E-mail: 1031516598@qq.com

WEER: HEd (1962—) , B, MW+, #H&, HE T sy n Fistfe s iS5 H 4 H, E-mail.
tangdsh@163.com

it WIR A IR SR B A FA AR R AT, IR



Comparative analysis was conducted on two groups of extremely high and extremely low yielding Large White — Landrace sows
by using whole genome resequencing, and selection elimination analysis was used to obtain F and 6_signal intersection as a
high selection region for gene annotation and candidate gene screening. [ Result ] A total of 8 040 367 SNPs were found in two
groups of samples, 50.6% of which were located in the intergenic region, 45.2% in the intron region, and only 1.0%, 1.1%, and
0.6% in the exon region, non—coding region 3' end, and 5' end, respectively. Among the SNP located in the exon region of the
genome, 28 879 were non—synonymous variants, accounting for 35.0%. Extracting SNP loci located in the exon region, intron
region, and non—coding regions at the 3' and 5' ends for gene annotation, a total of 1 136 differentially expressed genes were
screened between the two groups of samples. KEGG and GO enrichment analysis on differential genes were conducted, and a
total of 10 candidate genes that may affect reproductive performance and litter size traits were screened out, including EPHA4,
SMAD7, GLI2, LRP1B, WT1, BAX, BCAT2, IL1B and FAF1. The gene functions mainly involved embryonic development, cell
apoptosis, and etc [ Conclusion ] The Large White — Landrace binary sows have experienced significant artificial selection on
the litter size trait, and the candidate genes affecting the litter size trait of binary sows have been preliminarily excavated. These
genes play a role in the physiological activities related to pig reproductive performance, and mainly in the period of apoptosis of
sow egg cells and the beginning of pregnancy to particpate in regulation.
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Table 1 Comparison of litter size traits in
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FPETEAL 162+0.83a  0.5+0.85a 15+ 1.33A 0.8+ 1.32a
High litter size
group
84l 81+1lb 0x0a 8.4+1.5B 0.2 0.42a
Low litter size
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e [FFVEHE G NG RS RER T # KR 255+ B3 (P < 0.05)

KEJSCFHAREFIRZERLEE (P <001) .
Note: Different lowercase letters after data in the same column represent
significant differences (P<0.05), and different capital letters represent extremely

significant differences (P<0.01)
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Table 2 Resequencing data of whole genome of sows in high litter size group and low litter size group
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g TURRARIMTERE HeATA e TR @0 qn  CCHEM
Sample No. Number of effective ?equencmg Comparison quantity Comparison rate Mean sequencing depth %) %) Proportion of GC
segments after quality control (%) (%)
2554 166918251 169182654 98.66 8.38 x 97.08 92.75 43.19
2473 162487771 164631374 98.70 8.22 x 97.15 92.92 43.30
2567 170007803 172138818 98.76 8.56 x 97.06 92.72 43.33
2558 169226897 171681484 98.57 8.60 x 97.14 92.84 43.33
2555 179328880 182304722 98.37 8.58 x 96.86 92.72 43.36
2552 166169956 169682230 97.93 8.43 x 97.06 92.72 43.40
2537 178379338 181170096 98.46 8.71 x 96.64 91.80 43.39
2510 163173460 165310764 98.71 8.18 x 97.13 92.87 43.41
2553 167843096 170022890 98.72 8.32 x 97.10 92.80 4345
2508 166926245 169164744 98.68 8.38 x 97.14 92.90 43.54
2491 170748347 173062688 98.66 8.65 x 97.00 92.55 43.56
2470 167744148 170125152 98.60 8.62 x 96.83 92.17 43.59
2530 178786403 181127094 98.71 8.81 x 97.19 93.03 43.69
2511 170384115 172836564 98.58 8.67 x 97.00 92.62 43.73
2518 172203578 174505432 98.68 8.57 x 96.93 92.43 43.73
2495 166887158 169430660 98.50 8.43 x 96.98 92.57 43.84
2493 166446645 168900828 98.55 8.38 x 97.14 92.90 43.88
2301 178809330 181337854 98.61 8.65 x 97.09 92.85 44.14
2534 161257001 163547772 98.60 8.33 x 97.19 93.03 44.25
2196 173984583 176655504 98.49 8.67 x 97.15 92.92 44.38

e Lh BRI ((Sus scrofa 11.1) VRS IL R4 ( https://www.ncbi.nlm.nih.gov/genome/?term=sus+scrofa ) HEFT AT .

Note: Eurasian wild boar (Sus scrofa 11.1) is used as the reference genome (https://www.ncbi.nlm.nih.gov/genome/?term=sus+scrofa) for comparison.
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Table 3 SNP detection statistics and annotation results
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13 [FIZEAZ TR AL 5 (15) 5785860
14 AT RS (tv) 2254507
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Table 4 SNP variation annotation of candidate genes and enrichment analysis of GO and KEGG
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