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Abstract; [ Objective ] The Liangshan Black Sheep exhibits strong environmental adaptability but suffers from low repro-
ductive efficiency and underutilization in breeding programs. A comprehensive understanding of its reproductive regula-
tory mechanisms is urgently needed to improve breeding outcomes.[ Method ] In this study, Liangshan Black Sheep were

used as experimental animals. Transcriptomic techniques were employed to perform high—throughput sequencing on both
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twin and single=born Liangshan Black Sheep, followed by comprehensive bioinformatics analyses including differential
gene expression, Gene Ontology (GO)and KEGG pathway enrichment analyses. [ Result ] Six biological replicates were
sequenced, generating a total of 42.73 Gb of clean reads, with each sample yielding 26.14 Gb of high—quality sequences
(Q30>94.50%). Reference genome alignment achieved mapping efficiencies of 85.43%~95.66%. 275 significantly differ-
entially expressed genes (DEGs) were identified, including 81 up-regulated and 194 down-regulated genes. Through in-
tegrated COG, GO, and KEGG pathway analyses, 15 candidate genes associated with reproductive traits were identi-
fied : MAB21L2, ZBTB32, ABHD2, TGFB2, PDE3A, LHCGR, WNT4, KMT2B, KISSI, PLEKHAI, INHBB, RECS,
ATM, LOCI114118362 and BRCA2. Among these, two genes showed significant up-regulation, three were down—
regulated, and ten exhibited high expression abundance despite not reaching statistical significance in differential expres-
sion (P>0.05). Notably, WNT4, KISSI, PLEKHAI, ATM, and LOCI14118362 were most significantly enriched in
reproduction—related GO terms. [ Conclusion ] This study provides valuable molecular insights for validating reproductive
trait—associated genes and facilitates the development of breeding strategies to improve lambing rates in Liangshan Black
Sheep. The findings establish an important foundation for enhancing the reproductive efficiency of this indigenous breed
through targeted genetic selection.
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‘_‘ T: Signal transduction mechanisms
h‘ U: Intracellular trafficking, secretion, and vesicular transport
V: Defense mechanisms
W: Extracellular structures
il X: Mobilome: prophages, transposons

1 EZRERAL
A: RNA processing and modification
B: Chromatin structure and dynamics
C: Energy production and conversion
D: Cell cycle control, cell division, chromosome partitioning
E: Amino acid transport and metabolism
F: Nucleotide transport and metabolism
G: Carbohydrate transport and metabolism
H: Coenzyme transport and metabolism
|: Lipid transport and metabolism
J: Translation, ribosomal structure and biogenesis
K: Transcription
L: Replication, recombination and repair
M: Cell wall/membrane/envelope biogenesis
N: Cell motility
O: Posttranslational modification, protein turnover, chaperones
P: Inarganic ion transport and metabolism
. Q: Secondary metabolites biosynthesis, transport and catabolism
R: General function prediction only
S: Function unknown

Y: Nuclear structure
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