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ABSTRACT

The leptin receptor (LEPR) gene is a potential gene associated with growth and reproductive traits
in livestock. However, studies on local Indonesian sheep are very rarely conducted. This study aimed
to investigate the LEPR gene polymorphism and its association with growth and reproductive traits
in Indonesian sheep. A total of 553 DNA samples were used to identify LEPR gene polymorphisms in
Indonesian sheep populations. The sheep population used was 313 crossbred lambs (Garut x Garut,
Dorper x Garut, Batur x Garut, and Suffolk x Garut) observed to determine the association of the
LEPR gene with growth traits, while 240 Garut ewes were also examined to determine the association
of the LEPR gene with reproductive traits. The genetic variation of sheep breeds was assessed using
the PCR-RFLP technique with the restriction enzyme Acil. The correlation of growth and reproductive
Traits associated with Genotypes was assessed using a General Linear Model (GLM). The result
indicated that the LEPR gene was polymorphic in Indonesian sheep breeds and produced two alleles
(A and C) and three genotypes (AA, AC, and CC) according to the Hardy-Weinberg Equilibrium. The
polymorphisms of the LEPR gene were statistically significant in association with the weight of the
lamb at birth and the weight of the lamb at weaning (p<0.05). The lambs that were homozygous AC
had significantly higher births and weaning weights (p<0.05) than those lambs with the AA genotype.
The LEPR polymorphisms were not found to be associated with average litter size or offspring
mortality. These findings indicate that the LEPR gene is a promising candidate marker for improving
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growth performance, particularly birth weight and weaning weight, in Indonesian sheep.
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INTRODUCTION

Sheep are an important livestock commod-
ity, providing animal protein and income for farmers
in Indonesia. Sheep meat production increased by
1.09% despite a relative decline in sheep population
from 2013 to 2023 (National Food Agency, 2023). Sheep
in Indonesia are primarily raised by small-scale farm-
ers, with local breeds constituting the majority of the
national sheep population (Tiesnamurti et al., 2020).
Local sheep play a vital role in rural community devel-
opment, providing income and employment, as well as
opportunities for religious practices. However, the main
issue raised in this study is the low productivity of local
sheep breeds, characterized by slow growth rates, small
birth sizes, and high offspring mortality rates, which
limit the increase in sheep population and production.
This study addresses this gap by designing a targeted
breeding strategy that uses genetic selection to produce
sheep with fast growth rates, the ability to give birth to
2-3 lambs, and low lamb mortality rates. Gunawan et al.
(2011) noted that improved management and controlled
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breeding programs would enable increased local sheep
production.

Sheep productivity in Indonesia still faces vari-
ous challenges, one of which is genetic factors that are
directly related to the growth and reproduction pro-
cesses of animals. Studies have reported high genetic
correlations between birth weight and weaning weight,
as well as growth rate and meat characteristics (Sirin et
al., 2024). In addition, weaning weight has a significant
correlation with the weight of one-year-old livestock
and carcass weight (Lopes et al., 2016). Strategies that
can help increase productivity also include the use of
prolific ewes (i.e, ewes capable of producing more
than one lamb per birth) (Gebreselassie ef al., 2020;
Yang et al., 2024) and preventing lamb mortality, both
of which influence the potential profitability of the
farm and the productive capacity of ewes (Bashir et al.,
2020). Improvements in growth and reproductive traits
in sheep are still limited because traditional selection
relies on several generations. Selection using genomic
markers to identify genetic variation is essential for im-
proving livestock productivity (Khaerunnisa et al., 2016).
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Therefore, the application of genomic technology to
determine the relationship between phenotypic traits and
specific gene variants has the potential to improve the
efficiency of the selection process compared to traditional
methods. The SNP identification was used for marker-
assisted selection (MAS) to improve carcass quality and
growth performance, particularly by optimizing muscle
mass and carcass traits in cattle (Khasanah ef al., 2016).
The marker-assisted selection (MAS) can be a more viable
selection method, especially as a result of the need to
maximize genetic diversity, as well as maximize growth
and reproductive traits in sheep (Mucha et al., 2022)..

Growth and reproductive traits are controlled
by multiple genes in specific chromosomal regions
known as quantitative trait loci (QTL). A total of 331
QTLs associated with production traits and 101 QTLs
associated with reproductive traits have been identified
in sheep, leading to the identification of several important
candidate genes that can be utilized for breeding
programs (Gebreselassie et al., 2020; Ma et al., 2022). The
candidate gene for growth and reproductive traits refers
to the Leptin Receptor (LEPR) gene. The LEPR gene
plays a role in regulating energy balance, metabolism,
and reproduction (Saxton ef al., 2023; Childs et al., 2021).
Genetic diversity at specific SNPs can serve as markers
for molecular-based selection (Gunawan et al., 2021). This
approach accelerates genetic improvement and efficiently
increases the productivity of local Indonesian sheep (Li et
al., 2025).

Genetic diversity is crucial for evolution. It
provides a pool of alleles available for natural selection
to exploit in producing organisms better adapted to
climate change (Zhulan et al.,, 2022). Molecular analyses,
such as PCR-RFLP analysis, can identify the level of
genetic diversity found among samples obtained from
a population and characterize the genetic variation
found among breeds. Conservation of a species must
be based on the conservation of local genetic diversity
(Sutarno et al., 2019; Sezonlin et al.,, 2020). The proper
implementation of conservation and sustainable
management programs requires a framework that is
informed by sufficient information on the structure of
biologically diverse populations, including examining
the genetics of individual animals within populations or
breed groups (Rodriguez-Quildn et al., 2016, Hohenlohe
et al., 2020). The evaluation of genetic diversity in Barki
sheep has revealed that LEPR gene polymorphisms are
found in exon 19 - specifically at the c.2800G>A and
¢.2978C>G loci, which are correlated with growth traits,
including average daily weight gain (ADG) and body
length (Ibrahim, 2021). Furthermore, identifying genetic
diversity associated with reproductive performance,
including litter size and offspring mortality, is crucial if
the current and future genetic capacity of locally adapted
sheep populations is to be developed and maintained
(Liu et al., 2024; Abuzahra et al., 2025).

Various studies have found significant correlations
between polymorphisms in the LEPR gene and body
weight in pigs (Pérez-Montarelo et al., 2015), cattle
(Guo et al., 2008), and mice (Breit et al., 2023), as well as
empirical findings from various sheep breeds, such as
Romane sheep related to body fat reserves (Macé et al.,
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2022), and Indonesian sheep related to fatty acid nutrition
(Gunawan et al., 2019). In addition, the LEPR gene was
also found to be associated with the onset of puberty and
ovulation rate in Mongolian sheep (Ji et al., 2023) and
the total number of litters and live births in pigs during
their reproductive period (Sun et al., 2018). Brickell ef al.
(2010) also found that several SNPs in the leptin gene
were associated with the incidence of perinatal mortality
in Holstein-Friesian cattle. However, the identification
of LEPR gene polymorphisms and their correlation
with growth traits, birth weight, and weaning weight,
as well as reproductive traits, litter size, and mortality
in Indonesian sheep have not been studied. The LEPR
gene polymorphisms are hypothesized to be associated
with growth and reproductive traits in Indonesian
sheep. Therefore, this study aims to identify LEPR
gene diversity and evaluate its correlation with growth
and reproductive traits in local Indonesian sheep. We
revealed significant effects of different LEPR genotypes
on birth weight and weaning weight. Information on the
diversity of LEPR genes and their effects on growth and
reproductive traits will provide a scientific basis for the
application of molecular selection in breeding programs.

MATERIALS AND METHODS
Animals

Blood samples were used as a source of total DNA
from 553 sheep. Specifically, growth traits were evaluated
in 313 crossbred lambs (77 males and 238 females) aged
9-15 months, while reproductive traits were assessed in
240 Garut ewes aged 1.5-3 years. The lambs used in this
study were crossbred Garut x Garut (n=192), Dorper x
Garut (n=81), Batur x Garut (n=30), and Suffolk x Garut
(n=10) (Figure 1). This study was conducted in the
Laboratory of Animal Molecular Genetics, Faculty of
Animal Science, IPB University. The phenotypic data on
growth and reproductive traits were collected between
2023 and 2025 from the premium sheep breeding center
of IPB University and UPTD-BPPTDK Margawati Garut
(Technical Implementation Unit of the Livestock Breeding
and Animal Diagnostics Development Center). The traits
observed were birth weight (aged 1 day), weaning weight
(aged 90 days), litter size (parity 1-3), and mortality (par-
ity 1-3). These animals were raised under an integrated
management system that included controlled feeding
with forage and concentrates, ad libitum access to water,
adequate housing and infrastructure, proper sanita-
tion, processing of waste into compost and biogas, and
comprehensive disease prevention and control measures.
Blood samples were taken from the jugular vein using a
3 mL syringe, then preserved in a 10 mL EDTA tube as
an anticoagulant and stored at -4 °C before DNA extrac-
tion (Barra ef al., 2025). All procedures involving animals
were approved by the Animal Ethics Committee of IPB
University (approval number: 117-2018 IPB).

DNA Extraction and Amplification

The DNA extraction followed the Genomic DNA
Mini Kit Buffy Coat protocol (Geneaid). The blood
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Figure 1. The crossbred lambs of Garut x Garut (a), Dorper x Garut (b), Batur x Garut (c), and Suffolk x Garut (d).

extraction procedure comprised five stages: (1) Sample
Preparation, (2) Cell Lysis, (3) DNA Binding, (4) Wash,
and (5) DNA Elution. Extracted DNA was stored
at -20 °C. The g.40761672 A>C SNP, along with the
Forward primer (5-GGA GGA ATC AGG GCA TTT
TC-3’) and Reverse primer (5-CCC CTA TCC TTA
CGC AAT CC-3'), was used for amplification according
to Gunawan et al. (2019), and analyzed following the
approach described by Azizah et al. (2020), producing
a fragment of 432 bp. The SNP (g.40761672 A>C) in the
LEPR gene is located in intron 19 on chromosome 1.

The DNA amplification was carried out in two
stages. In the first stage, 2 uL of extracted DNA was ali-
quoted into 0.2 mL tubes, followed by the addition of a
reaction mixture consisting of 6.1 pL nuclease-free water
(NFW), 0.2 pL of forward and reverse primers, and 7.5
uL of MyTaq HS Red Mix. The mixing of the materials
proceeded until they were entirely homogenized in the
centrifuge. In the second step, the combined materials
underwent DNA amplification using a Biored thermocy-
cler. The amplification process started with an initial de-
naturation step at 95 °C for 1 minute. The following 35
cycles consisted of denaturation at 95 °C for 15 seconds,
primer annealing at 60 °C for 15 seconds, and extension
at 72 °C for 10 seconds. The last step was a terminal ex-
tension at 72 °C for 1 minute.

PCR-RFLP Analysis of LEPR Gene Polymorphism

Identification of LEPR gene polymorphisms using
the PCR-RFLP method, referring to Tarach (2021). A
5 uL PCR product sample was added with 2 uL of a
mixture (1 pL of nuclease-free water (NFW), 0.7 uL of
enzyme buffer, and 0.3 uL of enzyme), and incubated
at 37 °C for four hours. All PCR-RFLP products were
electrophoresed on a 2% agarose gel for 25-35 minutes at
100 volts. The restriction fragment pattern based on the
Acil enzyme consisted of three bands, namely the CC
genotype: 432 bp, the AA genotype: 140 bp and 292 bp,
and the AC genotype: 140 bp, 292 bp, and 432 bp.

Statistical Analysis

Descriptive analyses of growth and reproductive
parameters were performed to summarize the general
characteristics of the study data. The analyses of poly-
morphism and Hardy-Weinberg Equilibrium, genotype
frequencies, and allele frequencies were performed us-
ing the software PopGen32. The association between the
LEPR gene and growth and prolificacy traits was ana-
lyzed using a GLM analysis of variance in Minitab 17.
Allele and genotype frequencies were analyzed using
the methodologies described by Nei & Kumar (2000).
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where X, was the frequency of the allele, X, was the
frequency of genotype, nii was the total number of
individuals with genotype ii, nij was the total number
of individuals with genotype ij, and N was the total
population size.

The Hardy-Weinberg equilibrium was assessed
using the Chi-square (x?) test, following the
methodology described by Hartl & Clark (1997).

0-E)?
x2 =50

where x? was chi-square, £ was the sum of analyzed
classes O was the observed value, and E was the
expected value.

The association of the LEPR gene with phenotypic
traits in Indonesian sheep was analyzed using the GLM
described by Chen et al. (2004). The statistical model for
growth traits used was as follows:

Tymu+G+B+S+ey

where Y , was the observed values variable, u was the
overall mean G, was the effect of the i-th genotype (i=2
levels), B, was the effect of the j j-th breed (j=4 levels), S,
was the effect of the k-th sex (k=2 levels), and e, was the
residual error.
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Another model was used to detect the effect of
genotype on the reproductive traits as follows:

Vs u+GHP+R+ey,
where Yijkl was the observed values variable, # was the
overall mean, G, was the effect of the i-th genotype (i=3
levels), P]. was the effect of the k-th parturition (k=3
levels), R, was the effect of the j-th ram (j=4 levels), and
e, was the residual error.

The analyses were performed on each growth
and reproductive trait separately. When a significant
difference was found (p<0.05), the Tukey test was used
to assess differences among genotypes for the traits
examined.

RESULTS

Descriptive Statistics of Growth and Reproductive
Phenotypic Traits

Descriptive analysis shows variation in growth
and reproductive performance among Indonesian
sheep breeds. The GG breed (n=192) had the highest
average birth weight of 2.85+0.04 kg. The DG breed
(n=81), BG breed (n=30), and SG breed (n=10) showed
lower average birth weights of 2.46+0.06 kg, 2.43+0.10
kg, and 2.34+0.28 kg, respectively. Weaning weight

performance showed a pattern consistent with birth
weight. The GG group (n=192) had the highest average
weaning weight of 13.90+0.21 kg. The DG (n=81), BG
(n=30), and SG (n=10) groups had average weaning
weights of 12.50+0.43 kg, 13.02+0.78 kg, and 12.77+1.07
kg, respectively. In terms of reproduction, Garut ewes
(n=240) had an average litter size of 1.75+0.05 lambs,
ranging from 1 to 5 lambs. Meanwhile, the mortality
rate was recorded at 28.99+2.62%. The results of the
descriptive analysis of growth and reproduction
characteristics are presented in Table 1.

Identification of the LEPR Gene Polymorphism

The LEPR gene was successfully screened using
the PCR-RFLP method with the Acil restriction enzyme.
Three genotypes were observed, namely AA, AC, and
CC, which represent homozygous and heterozygous
combinations of the A and C alleles. Restriction DNA
fragments at the g.40761672 A>C locus of the LEPR gene
showed that the homozygous CC genotype produced
a 432 bp fragment, the homozygous AA genotype
produced 292 bp and 432 bp fragments, while the
heterozygous AC genotype produced fragments of 140
bp, 292 bp, and 432 bp (Figure 2). The AA genotype
had the highest frequency (n=438; 0.79), followed by
AC (n=111; 0.20) and CC (n=4; 0.01). The A allele was

Table 1. Descriptive statistics of growth and reproductive traits in Indonesian sheep

Trait category Trait Breed N Mean SE Min Max
GG 192 2.85 0.04 1.04 4.54
) . DG 81 2.46 0.06 1.00 3.75
Birth weight (kg) BG 30 243 0.10 1.20 3.40
Growth SG 10 2.34 0.28 1.20 3.88
GG 192 13.90 0.21 5.80 23.63
. . DG 81 12.50 043 6.66 23.00
Weaning weight (kg) BG 30 13.02 0.78 6.20 21.60
SG 10 12.77 1.07 7.60 17.80
Reproduction Litter size (n) Garut 240 1.75 0.05 1.00 5.00
p Offspring mortality (%) Garut 240 28.99 2.62 0.00 100.00

Note: N = number of samples, GG = Garut x Garut, DG = Dorper x Garut, BG = Batur x Garut, SG = Suffolk x Garut, SE = standard error, Min = Minimum,

Max = Maximum.

M AA AA AA AA AA AA AA

500 bp
400 bp
300 bp
200 bp

100 bp

AC AA AA AA AA AA CC AA

432bp
292bp

140 bp

Figure 2. Visualization of PCR-RFLP products using 100 bp DNA markers and 2% agarose gel separated by the
restriction enzyme Acil. The horizontal axis represents the sample lane, which consists of M (DNA marker)
followed by individual samples with AA, AC, and CC genotypes. The vertical axis represents the size of the

DNA fragments (base pairs, bp).
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dominant, with a frequency of approximately 89%,
while the C allele had a frequency of approximately
11%. Chi-square test analysis showed that the LEPR
gene locus was in Hardy—Weinberg equilibrium, with a
value of 1.13 (Table 2).

Association of the LEPR Gene with Growth Traits

The SNP at the g.40761672 A>C locus of the LEPR
gene showed a significant association with differences
in birth weight and weaning weight in the Indonesian
sheep population (p<0.05). Individuals with the AC
genotypes had higher birth weight and weaning weight
than those with the AA genotypes (p<0.05). Breed and
sex differences have been included in the correction
factors to reduce bias in observing the effect of genotype
on birth weight and weaning weight in Indonesian
sheep. The association result is shown in Table 3.

Association of the LEPR Gene with
Reproductive Traits

The LEPR gene polymorphism showed no
significant correlation with litter size (p>0.05). The
number of lambs born in this sheep population ranged
from 1 to 5. Additionally, there was no association
(p>0.05) between the LEPR gene polymorphism and
offspring mortality. Other factors, such as differences
in parturition and rams, affect litter size and offspring
mortality, but both factors have been included in the
statistical model as correction factors so that the results
of this study are purely due to genotype differences. The
association results are presented in Table 4.

DISCUSSION

Descriptive analysis shows that the GG breed has
a higher birth weight than the DG, BG, and SG breeds

in this study. The average birth weight was greater than
that reported by Gowane et al. (2011) at 1.82+0.03 kg,
but smaller than that reported by Nurlela et al. (2024)
at 2.96+0.43 kg. Birth weight is influenced by several
factors, such as genetics and maternal nutrition during
pregnancy (Wong et al, 2021). In addition, relatively
similar results also show that the weaning weight of
the GG breed is greater than that of the DG, BG, and SG
breeds. The average weaning weight in this study is also
greater than that reported by Somanjaya et al. (2025) of
12.85+2.86 kg, but smaller than that reported by Athifa
et al. (2022) at 14.15+2.94 kg and Lusi et al. (2023) at
14.06+6.17 kg. The body weight traits at various ages
are positively correlated, indicating that selection at
one growth phase can lead to improved performance at
subsequent stages (Hasan et al., 2014). The differences
in sheep body weight are influenced by the genetic
potential of the breed as well as the breeding strategies
applied (Sharif et al., 2022).

Garut ewes have a larger birth size than that
reported by Habtegiorgis et al. (2022), which is 1.57+0.02.
The average litter size in this study is relatively high for
local sheep breeds. This indicates the presence of genetic
potential that can be improved through selection (Jayadi
& Jan, 2024). Ghiasi & Abdollahi-Arpanahi (2021) stated
that several sheep breeds have the potential to increase
the number of lambs per birth. The offspring mortality
rate in this study was relatively high, averaging 28.99%.
Several factors, such as the condition of the mother
during pregnancy and genetic factors from the parents,
contribute to offspring mortality at birth (Wong et al.,
2021; Souza et al., 2024).

The LEPR gene in the Indonesian sheep population
was amplified using the PCR method and found a
specific size with a length of 432 bp. The successful PCR
amplification with specific fragment sizes indicated
that the method used was optimal and could support
genetic variation analysis (Rusdin et al., 2020). The

Table 2. Allele frequencies, genotype frequencies, and Hardy-Weinberg equilibrium of the LEPR gene

Genotype frequency Allele frequency

i 2
Gene N AA (438) AC (111) CC (4) A C Chi square (x?)
LEPR 553 0.79 0.20 0.01 0.89 0.11 1.13
Note: N = Number of samples, x? (0.05) = 1.13
Table 3. Association of the LEPR gene with growth traits in Indonesian sheep

. Genotype of LEPR gen (3+ SE)

Variables N AA (245) AC (68) cc o) p-Value
Birth weight (kg) 313 2.64+0.43 2.892+0.68 - 0.041*
Weaning weight (kg) 313 13.15+0.23 14.392+0.33 - 0.029*

Note: N = number of samples, X = mean, SE = standard error, a,b = different superscripts indicate a significant difference (p<0.05), (*) = significantly

different (p<0.05).

Table 4. Association of the LEPR gene with the reproductive traits in Indonesian sheep

Genotype of LEPR gen (X+ SE)

Variabl N -Vl
ariable AA (193) AC (43) CC (4) p-vaiue

Litter size (n) 240 1.77+0.06 1.72£0.13 1.500.28 0.71

Mortality (%) 240 31.04+3.01 22.48+5.64 0.000.00 0.21

Note: N = number of samples, X =mean, SE = standard error
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PCR-RFLP method was successfully used to identify the
LEPR gene variant (g.40761672A>C) in the Indonesian
sheep population. The results showed that the LEPR
gene has genetic polymorphism in the Indonesian
sheep population, represented by three genotypes: AA,
AC, and CC. Gunawan et al. (2021) stated that an SNP
can be polymorphic if it has more than one allele, with
a frequency of at least 1%. The A allele has a higher
frequency than the C allele. The Hardy-Weinberg
equilibrium is observed in the allele frequencies of a
sheep population. Allele frequencies are considered to
be in Hardy-Weinberg equilibrium if the Chi-square
value is less than 3.84 (Komarudin ef al., 2024). A
sheep population is also said to be in Hardy-Weinberg
equilibrium when the genotype and allele frequencies
remain constant from generation to generation due to
random mating and a large population (Sutikno et al.,
2018).

The LEPR gene genotype plays a role in controlling
energy metabolism, lipolysis, and reproductive
function. Azizah et al. (2020) found a positive correlation
between the AC genotype and fat quality and meat
characteristics in Indonesian local sheep. In Romane
female sheep, the TT variant of the LEPR gene is
associated with higher fat reserves and better body
condition during the reproductive cycle compared
to the CC and CT genotypes (Macé et al.,, 2022). The
p-P1019S allele variant of the LEPR gene affects the rate
of oocyte maturation and ovulation in Davisdale sheep
(Montgomery, 2024). Leptin signaling through the LEPR
gene triggers the release of LH in response to GnRH,
linking the LEPR gene to metabolic and reproductive
mediators (Younis et al., 2019).

This study shows that genetic variation in the LEPR
gene has a significant effect on birth weight and wean-
ing weight in Indonesian sheep. In addition, sheep with
the AC genotype have a higher body weight than those
with the AA genotype, indicating that the LEPR gene
is a critical factor in early growth. These findings are
consistent with the research by Ma et al. (2022), which
identified the c¢.240C>T and c.279C>T mutations in the
LEPR gene of Mongolian and Ujimgqin sheep, indicating
that these specific genetic polymorphisms affect embryo
growth regulation. Zhao et al. (2022) also reported that
the LEPR gene plays an essential role in controlling
cell proliferation and other physiological processes in
pigs. In addition, genetic variation in the LEPR gene
is associated with fatty acid nutrient composition in
sheep (Gunawan et al., 2019), which is related to energy
homeostasis and metabolic efficiency that are important
for sheep growth processes (Li et al., 2025). These find-
ings indicate that the LEPR gene plays a role in the early
stages of sheep development until weaning.

Genetic variation in the LEPR gene is not
associated with litter size or mortality. The LEPR gene
is responsible for regulating energy use in the body
through leptin and is associated with the function
of the hypothalamus, pituitary gland, and gonads;
however, its influence on litter size is relatively
limited (Herdis et al., 2025). There are major genes
that influence reproduction, particularly litter size in
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sheep, such as the BMPR1B and BMP15 genes, which
affect oocyte number and ovulation rate to enable
larger litter sizes in sheep (Wang et al., 2024; Wen et al.,
2021). Genetic variation in the LEPR gene also does
not appear to influence offspring mortality directly.
Du ef al. (2024) noted that there are many factors that
influence offspring mortality, including management,
genetics, and environmental effects such as the season
of birth, and the physiological condition of the ewes are
more likely to be associated with offspring mortality
(Abdelqader et al., 2017; Tiifekci & Sejian, 2023; Ceyhan
& Kozakli, 2023).

The LEPR gene is an important regulator in energy
metabolism and animal growth processes (Raza et al.,
2020), especially its effect on birth weight and weaning
weight, which are indicators of growth performance
in Indonesian sheep. Additionally, the LEPR gene
has physiological effects on metabolic regulation and
reproductive function, but does not directly influence
litter size or offspring mortality (Lakhssassi ef al., 2020).
Therefore, to improve reproductive performance, the
use of a combination of genes that can directly influence
litter size and offspring mortality is necessary. This
study demonstrates the potential of the LEPR gene
in breeding programs to enhance birth weight and
weaning weight, which are indicators of growth traits in
Indonesian sheep.

CONCLUSION

The LEPR gene exhibits diverse polymorphisms in
local Indonesian sheep populations. Genetic variation
in the LEPR gene is associated with birth weight and
weaning weight. However, LEPR gene diversity does
not correlate with litter size and offspring mortality. The
AC genotype shows higher birth weight and weaning
weight than the AA genotype. Therefore, the LEPR
gene has the potential to be a candidate genetic marker
in sheep selection and breeding programs to improve
growth traits. Further research is needed to analyze
the mRNA expression of the LEPR gene to validate its
biological role.
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