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[Background] Water buffaloes play a crucial
role in the rural economies of numerous
developing nations by supplying draught
power, meat, and milk. There has been a
rising demand for buffalo meat worldwide,
including Vietnam. Nevertheless, buffalo
breeding encounters challenges because of
their low reproductive efficiency and poor
meat production. Therefore, our study aims
to discover candidate variants associated
with growth and reproductive traits in
Vietnamese buffaloes. [Materials and
Methods] Genomic DNA was extracted from
the hair follicles of Vietnamese buffaloes.
Twenty-nine SNPs associated with growth
and reproductive traits in cattle and buffalo
were genotyped in 24 Vietnamese buffaloes
Whole-
genome sequencing (WGS) was conducted
with the DNA pool of ten buffaloes. The
frequency of a variantin MTNR1A, identified

by WGS, was analyzed in 76 buffaloes by

using a Nanopore sequencer.

Sanger sequencing. Knock-in mice (KI)

were generated by CRISPR-Cas9 genome
editing in the wild-derived mouse strain
MSM/Ms. [Results and discussions] In the
first study, a favorable allele
(9.14939017C>T) in GH, known to improve
carcass weight, was found in 0.08% of the
buffaloes, and six other favorable alleles
were fixed in the buffalo population. From
the WGS data, 6,990 variants within 25
candidate genes were revealed. Notably, a
novel nonsense variant in MTNRTA may
have a high impact on improved
reproduction, being confirmed in 0.03% of
buffaloes. To elucidate the impact of this
variant, KI mice carrying the MTNR1A
variant were successfully generated. To
date, both male and female KI mice have
shown fertility, indicating the utility of this
model for this study. Our findings suggest
that the variants in GH and MTNR1A may
enhance beneficial traits in Vietnamese
buffalo.



