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Genome-wide association study of reproductive traits in Guangyi black pigs

ZHU Jit, REN Huibo!, WU Faping?, CUI Qingming!, LIU Yingying', DENG Yuan!, LI Huali',
HU Xiongguit, ZUO Jianbo!, ZOU Yiwen®, CHEN Chen'", PENG Yinglin**

(1.Hunan Institute of Animal and Veterinary Science, Changsha, Hunan 410131, China; 2.Changsha County Agricultural
and Rural Bureau, Changsha, Hunan 410100, China; 3.Hunan Guangyi Agricultural Development Corporation, Xinhua,
Hunan 417600, China)

Abstract: This experiment involved the collection of ear tissue samples from 441 multiparous sows of Guangyi black
pigs. DNA was extracted and genotyped using a porcine 50K SNP beadchip. Quality control(QC) was performed using
PLINK 1.9 software. Genome-wide association analysis of porcine reproductive traits was conducted based on QC results
using the mixed linear model of GMAT. Results revealed that among 414 Guangyi black sows, a total of 50 898 SNPs
were obtained, but after quality control, 46 165 SNPs remained suitable for GWAS. The population’s kinship coefficient
was —0.002 2, indicating a relatively low average genetic relationship and negligible population stratification. One SNP
exhibited significant correlation, and four SNPs showed potential significant correlation with total number born at a
genome-wide level. The associated candidate genes included PIK3C3, ENSSSCG00000003753, MAP3K3 and DCAF7.
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Additionally, six SNPs potentially displayed significant correlation with the number born alive, involving associated
candidate genes such as ZNF585A, ENSSSCG00000022411, ZNF784, ENSSSCG00000029007, PigE-108A11.5,
PigE-108A11.3 and ENSSSCG00000023343. Furthermore, one SNP showed potential significant correlation with the
number born weak, and the associated candidate genes were KRTAP7-1 and TIAM1. Gene functional analysis suggested

that PIK3C3 and MAP3K3 might be candidate genes influencing the total number born in Guangyi black pigs.

Keywords: Guangyi black pigs; reproductive traits; genome-wide association analysis; SNP; candidate gene
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Table 1 Statistics of reproduction traits in Guangyi black pigs

i BERPPE SRR BEAERREL s ETAL
FHH 9.91 9.36 0.22 0.24
i 1.97 2.19 0.62 0.68
R/ME 3 3 0 0

S PNEL 16 16 4 4
TRERI%  19.86 23.50 282.96 286.06

BPETEEE N 722 SRARGT TS PRI AEIREL. 5
FPRCHER g 436 BEREASEH IR,
2.2 R SEEENERS B REERE

FEPR 4370 5 1 4K1550 8981SNPs., BT, S
BRSNPHIL 2 >100 937 15,5314 Foe/ N FE R A5
R <1% M9 {7 #3891 4> | W 3t — I A7 A T A R 50
P<0.000 001AYf 53111, Fl4x46 1657SNPsfi i1
T RS T

2.3 X mEENBAER OISR

IR 5 R 2Z (R4 e Rt , 4143k
7 R BB B RSO R R ECN-0.002 2,
/IMEH-0.211 3, i R{E}0.829 9, F-HIZRGKFH
B, MWEI2RTE W, ) 55 S A FEAE B
B IRHAR S

1.0
d Tj« T el dless ’ L& PN fdhas e 05
o bbbl ggF

)

/
#

Bl Bl RS K R R

Fig.1 Kinship matrix heatmap of Guangyi black pigs
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Fig.3 Quantile-Quantile of Guangyi black pigs reproduction traits

MEARTE L, SR TR S
A PEIR I RGN 21 SNPs 1k 1) 42 56 [H 41 {2 35 s v 7 5
FK, FERGHER ARG I B 5 42 JE R 408 AF B 5K
SFRISNP s S AT EY 35 B TE B & 7K P HISNPs
S FOR12 5 Je R b,y IG5 v 7E B K7
AISNPs{; T-6FI13 5 YL A fAk |-, 5547 ATEFE i K
SEFISNPshi; 13 5L (oA |

M 2 05, 3APRIRILITA 12 4> SNPs 53
RN R EACY, RHCEEA 13 4~ HE™
FPBURECBER) SNP A 14, fiT 6 SYL@ik |,
5RO E B 5 CHRE) SNPs A7 4 4>, il
T 6 SH 12 SYafk b6 SR g LA
SNP(CNC10062413) .1 M 7E 2 SNP(CNC10062410)
AbF LA RATNAE A Be A PIK3C3 3L K 2 [A] (7 B,
1 METE B SNP(CNC10062432)4b T PIK3C3 #il
ENSSSCG00000003753 L[ 2 [al i B ; 12 Sy,

AH) 2 ANV 7E i 2% SNPS(CNC10120322 ,CNC10120325)
43 5L T MAP3K3., DCAFT N & F . 57 EfT
B AR 2 e SNPs 47 6 4>, A 5I0iT 6 SAl
13 Stk b, 6 SRER B 2 MEEDRE
SNPs(CNC10061224 . CNC10061225)/4kF- ZNF585A
A1 ENSSSCG00000022411 FE[K 2 [a] (7 B, 117
76 % # SNP(CNC10061169) 4 T ZNF784 Fi
ENSSSCG00000029007 & [H Z [AI A E, 2 MIETE
i % SNPs(CNC10061151 . CNC10061152) &b T
PigE—108A11.5 Fl PigE—108A11.3 FL[X 2 [A] AU B ;
13 SRy 1A 2% SNP(CNC10130001)4k
F 1R AThRE H BEFI ENSSSCG00000023343 JL [
ZIAALE . 55T D 2 OCHKAY SNP A 11,
T 13 Sk |, 4bF KRTAP7-1 Fl TIAML 3
IR 22 [B) R O



49 B 4

KA T AR B EAR B0 4 B DY 2 SCHR A3 #

457

—lgP

9

10 11 12 13 14 15

16 17 18

—lgP

9

10 11 12 13 14 15

16 17 18

—lgP

9 10 11 12 13 14 15 16 17 18

1 2 3 4 5 6 7 8 9
Retafh
a BTG b PRETEG ¢ SEIREG d  STEG IBEOKFEON TR B O B (Un); SERAKFR A TR R K-
T 235 B L (5/n).

10 11 12 13 14 15 16 17 18

B4 ik mBEENEEEREERAXK S TERmE
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Table 2 SNPs and the nearest genes of genome-wide significant association with reproduction traits in Guangyi black pigs
PR SNP PGREN i P FER Y AHSEIE A X35,
B8 CNC10062413* 6 117857953 1.31E-05 A/G  PIK3C3 FEA [
CNC10062410 6 117760503 454E-05 G/A  PIK3C3 FHEH [A]
CNC10062432 6 118510424 454E-05  C/T  PIK3C3, ENSSSCG00000003753 FHEH [A]
CNC10120322 12 15222153 9.09E-05 G/A  MAP3K3 NET
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S48 CNC10009506 13 204874618 562E-05 C/T  KRTAP7-1, TIAM1 FEH (]
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Table 3 GO enrichment analysis result of annotated candidate genes in Guangyi black pigs
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