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Exploration of Mutations of Sheep GDF9 Gene based on

Agricultural Animal Omics Database(AAOD) Database

PAN Yejun',LIU Geng' ,PAN Chuanying' ,ZHANG Qingfeng”, LAN Xianyong'"
(1. College of Animal Science and Technology , Northwest A& F University ,Yangling sShaanxi 712100 ,China ;
2. Tianjin Aoqun Animal Husbandry Co. ,Ltd. s Tianjin 301607 ,China)

Abstract: Currently, the application of big data and omics databases has become crucial for enhancing sheep reproductive
performance in industry development. The Growth Differentiation Factor 9(GDF9) gene plays a vital role in follicular develop-
ment,ovulation rate,and lambing number, serving as one of the major genes determining sheep prolificacy. Although some key
mutation sites are associated with lambing numbers,identifying all potential genetic variations of GDF9 in sheep remains unre-
solved. In recent years,Prof. Jiang Yu’s team at Northwest A&F University developed the Agricultural Animal Omics Data-

base(AAOD) ,which integrates global public data and high-depth genomic information from Chinese indigenous sheep breeds.

This database contains genetic variants(SNPs and InDels) , epige-
(R BEH] 2025-02-10
(E€mB] FHLESH 2030-%& kA ¥ & # & K5 H (2022ZD-

netic markers, and phenotype association data across over 50
breeds, with monthly updates. Based on AAOD, this study

040130207) . . . . . .
CE—{EE] M (10985, % 7RI, 10 Mk R & (L aimed to mine GDF9 gene variants in sheep and systemati-
RIS TAE. E-mail: pyjo831@163. com cally investigate its molecular structure,expression patterns,

* [BEEHR] W55, E-mail:1an342@126. com enrichment analysis, and novel fertility-related mutations.
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These findings will identify novel potential functional sites of
GDF9 in sheep reproduction, providing new targets for gene
editing technologies and establishing a theoretical foundation
for genetic improvement strategies to enhance sheep repro-
ductive efficiency.

Key words: sheep; GDF9 gene; Agricultural Animal
Omics Database(AAOD) database; SNP;InDels
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SNPs(single nucleotide polymorphism)

Please enter a dbSNP rsid,or a gene symbol,or chrom location to obtain SNPsinformation and SNPs Frequency distribution of sheep breeds or core
group w orldwide.
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Consequence Type: O Gene Variant -

Coding Variant «
O Non-coding Variant ~
Splice Variant ~

O Intergenic Variant ~

upstream_gene_variant
downsiream_gene_variant
O intergenic_variant

O Intragenic Variant ~

O intragenic_variant

[searcn| |[Reset

B 1 GDF9 BB SNPs ZE R HEIEE
Fig. 1 Screening and threshold setting of GDF9 gene SNPs
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Fig. 2 Frequency distribution of GDF9 gene mutation (locus 42111158 on chromosome 5) in global sheep breeds
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InDels (insertion-deletion)

Please enter a gene symbol or a chrom location to obtain InDels information and InDels Frequency distribution of sheep breeds or core group worldwide

Basic Search

dbSNP rsid: |

Or  Genesymbol: | GDFS

Or  Chrom location ‘

Advanced Search
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Fig. 3 Screening and threshold setting of GDF9 gene InDels
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Table 1 Chromosomal localization,CDS length, number
of exons,and encoded amino acids of the

GDF'9 gene across species
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Xt 13 1 707 2 457
N 11 1708 4 353
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Fig. 4 Structure and regulation of the GDF9 gene
Gene Expression @
[Tissue specificity index for GDF9 gene: 7= 0.77979]
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A total of 832 samples
[80 tissues at different
stages]
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Owis aries
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. Endocrine system:- 44

. Immune system: 151

. Integumentary system: 33
. Muscular system: 68

. Kerafin: 7

. Fat: 28

. Embryo: 5

. Mervous system: 35

10. Cardiovascular system: 44
11. Respiratory system: 18
12. Renal system: 25

13. Digestive system: 318
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Fig.5 GDF9 gene expression
Cattle Sheep . . cDNA Protein
Gene Gene SpECles Lergth Fosttian (FASTA) (FASTA)
GDF9 GDF9 Cattle 1791 7:44442456-44445396- FASTA FASTA
GDF9 GDF9 ZebuCattle 1791 7:66348806-66351845+ FASTA FASTA
GDF9 GDF9 Gaur 1791 CM024441.1:40883987-40866928- FASTA FASTA
GDF9 GDF9 Gayal 1791 RBVW01003450.1:71812-74753- FASTA FASTA
GDF9 GDF9 AmericanBison 1791 NW_011494775.1:6004025-6006966+ FASTA FASTA
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Fig. 6 GDF9 orthologous genes
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© Molecular Function

GO ID

G0:0008083
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© Cellular Component
G0 ID
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Showing 1101 of 1 entries
© Bislogical Process
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© KEGG pathway

KEGG pathway
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Cytokines and growlh factors [BR:bla04052]

Showing 1 10 2 of 2 entries.
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WikiPathway

Ovarian inferility
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Visualization

Pathway show
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Fig.7 GO,KEGG,and WikiPathway enrichment analysis of the GDF9 gene

» SNPs Found

Alleles  MA = MAF
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G G 0.2603
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Showing 11to 3 of 3 entries

x2

Putative
Conzequence Type Impact
downstream_gene_varian MODIFIER
t
downstream_gene_varian MODIFIER
t
synonymous_variant LOW

Variant Gene Breed CoreGroup
Gene | ID Details Frequency Frequency Vigualization
GDF@ ovel Show Show Show Gbrowse
GDF9 ovel Show Show Show Ghrowse
GDF8 ovel Show Show Show Ghbrowse
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Fig. 8 Potential SNPs variations in the GDF9 gene
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Table 2 Analysis of allele frequency for the GDF9 gene g. 42115010T>>C mutation in Australian white sheep
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2. 42115010T>C

n=120

0.275(n=233)

0.492(n=59)

0.233(n=28) 0.521 0.479
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Table 3  Genetic diversity analysis of the GDF9 gene g. 42115010T>>C mutation in Australian white sheep
) : R R Z H SR
fir 4 LES REMAES  REER
Ffif HWE Ho He Ne PIC
g.42115010T>C n=120 P>>0.05 0.501 0. 499 1.997 0. 375 L159L [7] L5 AR
» InDels Found
Consequence Putative Variant Gene Breed CoreGroup
Chr | Pos Alleles MA MAF Type Impact Gene 1D Details Frequency | Frequency Visualization
42110797 AGC AGC 0.143400 down eam_gen MODIF! GDF! Show Show Show Gbrowse
211278 ATG TGT 0 d m_ MODIFIER GDF! Show Show Show Ghbrowse
110401 Al A A 0.204; MODIFIER GDF! novel Show Show Show Gbrowse
Shi 1 us dext
9 GDF9 EFETREFER InDels TR
Fig. 9 Potential InDel variants of the GDF9 gene
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