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Genome-wide Association Study of Lambing Number in Goat
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Abstract: The aim of this study was to find and map novel genes related to lambing number in
goat by genome-wide association study(GWAS). A total of 302 Yunnan Black goats from 6 fami-
lies were genotyped by Illumina Goat60K iSelect array. The GWAS on goat lambing number was
performed. The Results showed that 2 SNPs located at the downstream of SLC4A10 and upstream
of TBR1 on chromosome 2 were significantly associated with lambing number (P<C1. 48E-6) at
5% genome-wide level. Five SNPs were suggestive associated with lambing number (P<C2. 97E-5).
These 5 SNPs were located on chromosome 1,21,28,respectively,including SENP7, Hypothetical
Protein,WDFY4,TMEM?26 and BICC1 genes. These genes and SNPs offer essential information
for understanding the molecular mechanisms of lambing number and provide foundation for the
application of marker-assisted selection in breeding program of goat.
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Table 1 Bonferroni-corrected 5% chromosome-wise significance threshold after quality control

DRGNS Fric GLVAEIE IRk S 5 %0 e 0, (R KT 8835 B 1
Chromosome No. of SNPs No. of independent SNPs 5% chromosome-wide significant threshold
chl 2 932 2233 2. 24E-05
ch2 2 550 1 946 2.57E-05
ch3 2 062 1502 3. 33E-05
ch4 2 167 1553 3. 22E-05
ch5 1970 1352 3. 70E-05
ch6 2 010 1433 3. 49E-05
ch7 1 948 1441 3. 47E-05
ch8 2 070 1529 3. 27E-05
ch9 1692 1331 3. 76 E-05
ch10 1893 1462 3.42E-05
chll 1 809 1 266 3. 95E-05
chl2 1573 1168 4, 28E-05
chl13 1478 1134 4. 41E-05
chl4 1665 1259 3. 97E-05
chl5 1453 988 5. 06E-05
chl6 1438 1 064 4. 70E-05
chl7 1270 991 5. 05E-05
chl18 1 096 853 5. 86E-05
ch19 1122 816 6. 13E-05
ch20 1295 998 5. 01E-05
ch21 1319 956 5. 23E-05
ch22 1043 799 6. 26 E-05
ch23 930 648 7.72E-05
ch24 1191 855 5. 85E-05
ch25 769 565 8. 85E-05
ch26 948 722 6. 93E-05
ch27 834 652 7.67E-05
ch28 801 646 7. 7T4E-05
ch29 867 688 7.27E-05
ChX 1413 826 6. 05E-05
Total 45 608 33 674

2.4 ERABAXBKSMER 37 LD B 33 674 4~ b S7 #9 SNPs i F

iff 3% BN 5 15 1E B Bonferroni #4715 1E . GWAS 434 » 5 115 3] Bonferroni & 1F i ik 5 %6 &
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Fig. 1

Population structure identification with multidimensional scaling analysis
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Fig. 2 Manhattan plot of genome-wide association analysis for lambing number

3 it it

A3 A 4H 56 B 43 i (Genome-wide association
study , GWAS) 52 — B A1 HT 3k A7 3 4= 9y 7k 3k 5] 26 vh
BULE WA Fhrid (EE R R mRREAZ, i

SNP) , H-fiff B e 12 T H G 52 mi 5 26 57 Jxe Motk dn 9
o o S e U R 3 A A S R AT S O
A B — Foft 357 SR JHG R AR REL AR A ) TR A By
o 3 R B /N KB SNP i 45 bk 36 (5 B
Y Sk TR A S B DR B RS 40 7 7 . H AT . GWASH AR



43 &

E R 1] 2 A B TR A ST A 953

R 2 FE# Bonferroni RIER SHLBIEKTEEZR SNPs L Hi5 8

Table 2 Bonferroni-corrected 5% chromosome-wide significant SNPs for lambing number

Frid AR URES YA FE A 1Y I B K P1a

SNPs Chromosome Allele Nearest gene P-value
snp20467-scaffold202-4458644 2 34235387 T/C SLC4A10(D) 8. 57E-07
snp20468-scaffold202-4490513 2 34267256 T/G TBR1 (U) 8. 57E-07
snpl1435-scaffold1416-379578 28 40521920 T/C WDFY4(U) 4. 07E-06
snp45731-scaffold627-4874627 1 44576529 A/G SENP7(U) 4. 49E-06
snp54840-scaffold838-3194600 28 14948614 T/C TMEM26(U) 1. 50E-05
snp25958-scaffold2688-260916 21 65919086 T/C Hypothetical Protein(U) 1. 86E-05
snp54781-scaffold838-728769 28 12482783 A/C BICC1(D) 1. 92E-05

D. SNP fi T8 5/ T il s U. SNP A7 T 5 P iy FifE

D. SNP located in the downstream of the gene; U. SNP located in the upstream of the gene
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