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Screening and identification of genetic variation and functional genes relat-
ed to egg weight in ducks
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Abstract: In the study, two extreme phenotypes of Jinding ducks were selected according to individual egg weight: a
high-egg-weight group (WH) and a low-egg-weight group (WL). Single nucleotide polymorphism (SNP) sites and related
functional genes that located in regions with significant genomic differences between the groups were screened based on
mixed pool whole-genome re-sequencing and selective clearance analysis technology. The screened SNPs related to egg
weight were verified by re-sequencing of each sample, and differences in egg weight between different genotypes of each
SNP site were analyzed. Totals of 194 115 424 and 228 089 084 high-quality reads were obtained in the WL and WH

groups, respectively. There were 178 significantly different SNP fragment regions, and 40 candidate genes were selected.

These intervals and genes were located on chromosome Z.

e B H3:2022-06- 14 7-22908831 and Z-22966695 mutation sites in the
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candidate gene ARSB significantly affected the egg weight
of 300-day-old and 450-day-old ducks. Z-35251072 and
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day-old and 450-day-old ducks, and Z-39588570 mutation site in RASEF significantly affected the egg weight of 450-day-

old ducks. These results provide a molecular basis for improving egg-laying performance and accelerating the breeding

process in ducks.
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Table 1 Whole-genome re-sequencing and assembly related to duck

egg weight
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Table 2 Genomic distribution of effective single nucleotide poly-
morphism ( SNP) number in high and low egg weight
group of ducks
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Table 3 Statistics of SNP coding information in high and low egg
weight group of ducks
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Fig.1 Selective clearance analysis of high-egg-weight group and low-egg-weight group of ducks
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Table 4 List of selected genes in high-egg-weight group and low-egg-weight group of ducks

hllRs LR LD A FEHIRE

nchi_101794138  Slc4943 TR BTBEIAGRI 49 W5 3 G E AR T

nchi_106015943  GADD45G A SR DNA 5 AT 5S4 1 y DNA #iffifs &

nchi_113840083  CZHY0rf40 %Ew 7 129 SYEIRFF IR AE 40 [7] A

i

nchi_113840207  TRPM6 AL AR FHES TR G000 M SR RS 78 T BB GIE K lpilh B e = il B s B

b 110351192

nchi_101803536  LHFPL2 NRNPE TR IC M EHIERE 2 R

nchi_113840112  NMRKI TR AZ M A 1 5 PREEAHEMAR G

nchi_101791347  Gda 5 I S A O RS Sy BN

nchi_113840380  LOCII3840380  AH KA

nchi_101789567  DDX58 DExD/H &fftiie 58 RNA 531

nchi_101791527  ABHDI7B & o/ B IKSRBELEEEH 17B Z5EA BRI

nchi_101793841  CHRNA7 MZTC BRI Z A 240 -7 JA Bl CIARGRI 148 B 2 - e

nchi_113840379  LOC113840379  AKHi KA

nchi_101796218  LPL R ) i g ?iim:‘)].%m%ﬁﬁﬂ%wﬁ?rﬂﬁﬂﬁﬁ PR A T A/ 4 AT 7 B X

ke

nchi_101789751  ACOI 5 3L 1 SRR E NG, AR N KO

nchi_113840274  LOCI113840274  FH KA

nchi_101802407  Bhmu ISk [FIBEI AR S-HIEEAENE 1 HEILAISenn R Bk e sl o — R =R A R 2R

nchi_101802956  NIPBL Nipped B #£8E A5t KAV

nchi_113840221  MAPIB OB 1B S HMAEASE A RGN R G TR AR A HA BE L)
HEASE WESS RS ST EmER]

nchi_101802594  DMGDH P H R AL — FF R H R A PR B UL AR

nchi_101792601  RORB A RRAHCATULZ A %\{i SEEN, S HEREMS S S BRI HEA CEER 1

1A

nchi_113840381  LOC113840381 Rl A

nchi_101792112  Sema4d f55%K 4D Z: SRR 3-SRE(E S IE Y fZd STk & IR DR
AR RS

nchi_101796794  CARNMTI JUUBK V- RS RS I 1 AR WU AL A RS LK

nchi_101803543  RASEF 5 RAS Fl EF B2 5 W, H A iR

nchi_101804361  FRMD3 S E R A 3 S—FiSEE AR 1, F BT IR (A IIRE M A

nchi_113840376  LOCI113840376  FH KA

nehi_113840269  LOCII3840269 A ARHI

nebi_113840227  LOCII3840227 KM ARHI

nchi_101794806  TPPP2 (A ERR G ER RN 2 HAWEE A ETE, T, 2 5 A s sl

nchi_101796636  PRRIG W IHER 16 % HFLIR R/ IR I IE F T

nchi_101799698  Diras2 DIRAS FIEHLL 2 PR

nchi_101792614  MAN2AI HEEWEFEE o 25 24 A5 1 — AP R 7R B R K iR, A R 2% P M i 1 TR (V-2
) BEGRR ER LK R B R RV E

nchi_101795007  LOCIO0I795007 WK R AR It ES!

nchi_101804376  PCGF3 ZHRAEEE 3 ES!

nchi_101802978  ARSB J7HEARIR RN B KA N-CBk-D-F-F LR SRR 1 RIBRAR KK R (AR 4]

nchi_110352029  CZH%0rf85 gt ik 7 19 5 g o R I B SR AE R

C9orf85 Rl
nchi_101801981  ZFANDS AN1 BRI S SR SRR O
nchi_101800485  OSTFI B 2R R - 1 265 e B AT R R




466 o9 &b 2 W

2023 4F 45 39 B 2 W

x5 BREREATREREHLERARBENFSRFERE
R S E E R — i

Table 5 Comparison of consistency of allele frequency between

whole genome mixed pool re-sequencing and single sam-

ple re-sequencing in high-egg-weight group and low-egg-

weight group of ducks
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Fig.2 GO enrichment analysis of differential genes between high-egg-weight group ducks and low-egg-weight group ducks at 0.01 level
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Fig.3 KEGG enrichment analysis of differential genes between high-egg-weight group ducks and low-egg-weight group ducks at 0.01 level
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Table 6 Analysis of differences in egg weight of ducks with differ-

ent genotypes at each mutation site

300 d FE iR 450 d TR

AL, 2SI YIS (%) ()
Z-11910206 NIPBL T 75.81+8.77a  73.02+7.65a
C 73.21+8.03a  71.13+£5.57a
Z-12017083 A 75.81+£8.77a  73.02+7.65a
C 73.21+8.03a  71.13+£5.57a
Z-12017097 A 75.81+8.77a  73.02+7.65a
G 73.21+8.03a  71.13+5.57a
Z-35251072 RORB C 72.35+8.99a  69.12+6.72a
T 75.87+8.49a  73.87+7.10b
Z-35256947 T 71.98+£9.76a  68.70+7.12a
C 75.62+£8.43a  73.55+7.07b
Z-35278196 T 71.45+£8.95a  68.06+6.04a
C 76.21+8.41b  74.20+7.02b
Z-22908831 ARSB G 76.17+8.65b  74.06+8.57b
A 71.57+£7.96a  66.56+5.24a
7-22966695 A 71.30+7.83a  68.99+5.73a
G 76.55+8.54b  74.00+7.30b
Z-39588570 RASEF A 71.98+9.76a  68.70+7.12a
G 75.80+£8.36a  73.55+7.07b
Z-50789683 PCGF3 C 76.25+8.92a  73.25+7.34a
T 72.86+8.06a  71.70+7.24a
Z-50817061 C 72.38+7.23a  71.15£5.60a
T 76.04+9.07a  73.32+7.68a
Z-56163925 MAN2A1 A 76.03+8.85a  73.00+7.44a
T 74.18+6.22a  73.73+6.54a
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