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Abstract: The study aimed to screen candidate genes associated with litter size in goats and
investigate the molecular mechanism by which the RHOU gene regulates goat litter size. The
GenoBaits® Goat 40K liquid chip was used to perform SNP genotyping on a hybrid population of 337
Boer goats and Haimen goats under selection, and a genome-wide association study was conducted in
combination with the first-parity litter size phenotype. The coding region of the goat RHOU gene was

cloned by the PCR method, and its sequence and structural characteristics were analyzed. The large
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and small follicles and ovarian granulosa cells of goats were isolated, and methods such as RT-qPCR,
CCK-8, and ELISA were used to detect gene expression levels, cell proliferation, and estrogen
levels. A C/T mutation on chromosome 28 (position 44 302 456, 177 365 bp upstream of RHOU)
was significantly associated with first-parity litter size. The cloned RHOU coding region spanned
768 bp, encoding 255 amino acids with high homology to other mammals. The RHOU gene was
widely expressed in various tissues of goats, and its expression was extremely significantly higher in
ovarian tissue (P<C0.01) , and the expression level in small follicles was extremely significantly
higher than that in large follicles (P<C0.01). Overexpression of the RHOU gene significantly reduced
cell proliferation ability (P<C0.05) and the mRNA expression levels of cell proliferation marker genes
PCNA (P<<0.05) and MKI67 (P<<0.01), and significantly down-regulated the expression level of
the CYP19A1 gene and the E2 concentration in the culture medium of goat ovarian granulosa cells
(P<<0.05). This study identified that the RHOU gene was significantly associated with goat litter
size based on the goat 40K liquid chip. The study found that it regulates goat litter performance by

negatively regulating the proliferation of goat ovarian granulosa cells, reducing the expression of

CYP19A1 in granulosa cells, and inhibiting the synthesis of E2.
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Table 1 Primers information
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Primer Gene Primers sequence Tm Usage
length
Pl RHOU  F: ATAAAGCTTACCTACCCGACCGCCTTTGT 63 1190 CDS ¥4 | 3=
R: ATACTCGAGACTTTCACCCTGGACACC S R INARE
P2 RHOU F: GTCAGTGAGAAATGGGTGC 60 187 RT-qPCR
R: TGTAGGAGGTGGCTTTGAT
P3 CYP19A1 F: ATCCCGATTTGGCAGTAA 60 109 RT-qPCR
R: TGTAAAGAAAGGTCGAACAG
P4 MKI67 F: GAGGTGGCTCAGGTTCGT 60 114 RT-qPCR
R: TCGGATCTGGGTTTCATA
P5 PCNA F: AAGTGCTGGAGGCGCTTAA 60 190 RT-qPCR
R: TTGGACATGCTGGTGAGG
P6 GAPDH F: TCGGAGTGAACGGATTCG 60 227 RT-qPCR

R: ATCTCGCTCCTGGAAGATG

TR N0 Hind TITH Xho RG] 7 5

The underlined area for the added digestion site of Hind 111 and Xho |
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Table2 RHOU sequence information of different species

Sk Accession No.
BOrm BT AR 5
Nucleotide No. Amino acid No.
NM_021205. 6 NP_067028. 1
NM_001098147.1 NP_001091616. 1
XM_021072737.1 XP_020928396. 1
NM_133955. 5 NP_598716. 1

Py

Species

N Homo sapiens
4 Bos taurus
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B Mus musculus
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Fig. 1 The distribution of SNPs among genes was investigating using the 40K chip
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Table 3 Results of association analysis of SNP related to

reproductive performance

L 2 R i PR 2 KR R
Gene Genotype The first-parity litter size
RHOU TT 2.1941.25°

TC 2.30+1.33"

cC 1.65=+0. 80°

JBERAS A NG FRAC R 22 53 3 (P<<0.05) , B A A /NG

FRARFLFARZE(P>0.05)

Different lowercase letters as superscripts indicate significant
differences (P<C0.05) , while the same lowercase letter as

superscript indicate no significant difference (P=>0. 05)
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E
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Fig.3 Gel electrophoresis image of amplified products from

the CDS region of RHOU gene
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Fig. 4 Alignment result of nucleotide sequence of RHOU gene among different species
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