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INTRODUCTION

F

asundan cattle is one of Indonesian native cattle which
is well adapted at West Java province of Indonesia.
The cattle originated as a result of cross breeding between
Bali cattle (Bos javanicus) and Bos indicus cattle (Madura
and Ongole) about a hundred years ago (Said et al.,
2017). This breeds was decided to be one of Indonesian
indigenous cattle since 2014 based on Agriculture Ministry
Decree No: 1051/Kpts/SR.120/10/2014 (Anonymous,
2014). Most farmers in West Java believe that the
reproductive traits of Pasundan cattle are better than those
of crossbred cattle. Unfortunately, there is very limited
literature available on reproductive traits of Pasundan
cattle. Data from Department of Animal Husbandry of
West Java province showed that the reproductive traits
of Pasundan cattle are age at first calving 30-40 months,
age at sex maturity of bull 25-30 months, gestation length
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Bovine luteinizing hormone receptor (bLHR) gene in mammals is important for several reproduction
function such as steroidogenesis, follicular growth, oocytes maturation, ovulation and corpus luteum
formation. The aim of this study was to identify the polymorphisms in the exon 11 of bLHR/HhaI gene
(SNP g.1553C>T) and its association with service per conception (S/C) of Pasundan cows of West Java,
Indonesia. Total of 147 Pasundan cows were used in this study. The PCR-RFLP analysed three genotypes
of CC (0.11), CT (0.57) and TT (0.32) were detected in the Pasundan bLHR/HhaI gene with T allele as
the dominant allele (0.61). Observed (Ho) and expected (He) heterozygosity had similar values of 0.48.
The polymorphic informative content (PIC) was 0.37 and was of moderate category (0.25<PIC<0.50).
The Chi-square value (χ2) was 5.71, which reveals that studied population is under the Hardy-Weinberg
equilibrium (χ2<5.991). The number of effective allele (ne) was 1.92. It showed that Pasundan bLHR/
HhaI had two common alleles. Based on the sequencing analysis results of 46 samples, it showed that new
mutation at g.1626G>T was only detected in one individual sample. Polymorphism of bLHR/HhaI gene
in the present study was not significantly associated with S/C of Pasundan cows, since the genotype TT of
the studied animal was found in the lowest of S/C value than other genotype.
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8.5-10 months, age at first oestrus 18-24 months and
calving interval 1.1-1.3 years (Anonymous, 2017).
Reproductive traits such as service per conception
(S/C) have been neglected in Pasundan cattle. It has been
known that reproductive traits have low heritability (Tiezzi
et al., 2013). There are many reasons such as genetic,
physiology, nutrition and management for reproductive
decline in cows (Walsh et al., 2011). Reproductive traits
of Pasundan cattle can be improved with good breeding
practices management and through molecular selection.
Selection for reproductive traits can be conducted
with focus on genetic characterization of the reproductive
gene. One of the candidate genes that has potential
for selection of reproductive traits in cattle is bovine
luteinizing hormone resceptor (bLHR) gene (Nogueira
et al., 2010; Hastings et al., 2006) which is located on
chromosome 11 and consists of 11 exons (Huhtataniemi,
2000; Marsters et al., 2015). The bLHR gene in livestock
is important for secretion of luteinizing hormone (LH)
which is important for follicullar development such as
ovulation, corpus luteum formation and preimplantation
embryonic development (Yu et al., 2012). Previous studies
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showed that LHR gene is associated with polycystic ovary
syndrome in humans (Bassiouny et al., 2014), fertility
traits in buffalo (Othman and Abdel-Samad, 2013; Sosa et
al., 2016), super-ovulation traits and service per conception
(S/C) in cattle (Yu et al., 2012; Arslan et al., 2017) and
non-gonadal tissues during estrous cycle in sheep (Wang
et al., 2012).
Wohlres-Viana et al. (2016) have identified single
nucleotide polymorphism (SNP) in the 1st, 5th, 6th, 9th, 10th
and 11th exon of bLHR gene in Gir and Holstein cattle with
most of the SNPs in exon 11 in each breed. One of SNPs
C/T occured at position 1327 (GenBank: NM_174381.1)
or 1553 (GenBank: XM_01969469.1) in the exon 11 of
bLHR gene and can be identified with HhaI restriction
enzyme (Arslan et al., 2017; Omer et al., 2016). Moreover,
Wohlres-Viana et al. (2016) reported that the transition
mutation at nucleotide position at 1327 or 1553 had amino
acid changes from Alanine (Ala) to Valine (Val).
Unfortunately, no study has been conducted to
investigate the polymorphism of bLHR gene and its
association with reproductive traits in Indonesian native
cattle. The objective of the present study was to identify
the genetic polymorphism of bLHR/HhaI gene in Pasundan
cattle using polymerase chain reaction and restriction
fragment length polymorphism (PCR-RFLP) methods and
determine its association with S/C of Pasundan cattle.
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denaturation at 95°C for 5 min followed by 37 cycles
and of denaturation at 95°C for 45 seconds; annealing
at 55°C for 45 seconds; initial extension at 72°C for 45
seconds and final extension at 72°C for 5 min. The PCR
product was visualized using 1.0% agarose gel. The gel
was stained with GelRedTM (Biotium, USA). Total 3.0 μL
of 100 bp DNA ladder was used as molecular size marker.
Electrophoresis (110 V; 30 minutes) analysis was used for
visualization of PCR product with GBOX Documentation
System (Syngene, UK).
RFLP analysis
The RFLP analysis was done for genotyping of
bLHR gene in this study. The reaction mixture consisted
of 4.20 μL of PCR product, 0.25 μL of HhaI restriction
enzyme (Promega, USA), 0.10 μL acetylated BSA buffer,
1.0 μL buffer 10x and ddH2O up to 10 μL. The mixture
reactions was incubated at 37°C for 1 h. Digested products
were analyzed using electrophoresis (110 V; 1 h) on
2.0% agarose gel with 3.0 μL of 100 bp DNA ladder. The
digested product was stained with GelRedTM and captured
with GBOX Documentation System. Three genotypes of
CC (155 bp and 148 bp), CT (303 bp, 155 bp and 148
bp) and TT (303 bp) were identified based on sequence
(GenBank: XM_01969469.1) analysis. However, DNA
fragment of 148 bp was not detected in this study because
the distance between another fragment was very small (7
bp), and hence this fragment was not clearly separated.
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Blood samples and DNA extraction
A total of 147 Pasundan cows from West Java province
were used for blood sampling. Blood samples (3-5 mL)
were taken from coccygeal vein by using venoject and
collected in vaccutainer tubes containing anticoagulant
(K2EDTA). The blood samples were used for the DNA
extraction using the Genomic DNA Mini kit (Geneaid
Biotech Ltd., Taiwan) according to the manufactures
instruction. The extracted DNA was appropriately labeled
and stored at -200C for PCR and RFLP analyses.

Sequencing analysis
The DNA sequencing was performed using 46
samples of animal. Total of 30 μl PCR product of each
sample were used for sequencing analysis. The PCR
products of individual cattle were sequenced using ABI
Prims 3100-Avant Genetic Analyzer in the 1st BASE
Laboratory, Malaysia. The Pasundan bLHR gene sequences
were aligned and compared with the Bos indicus bLHR
gene (GenBank: XM_01969469.1) using MEGA ver 6.0
programs (Tamura et al., 2013).

PCR analysis
PCR was performed in a Mastercyler® gradient
machine (Eppendorf, Germany) with a pair of primers
Marson et al. (2008) i.e bLHR-F: 5’- CAA ACT GAC
AGT CCC CCG CTT T -3’ and bLHR-R: 5’- CCT CCG
AGC ATG ACT GGA ATG GC -3’ to amplify the bLHR
gene. These primers were used to amplify the bLHR gene
product of 303 bp (Fig. 1). The PCR reagents were as
follows: 5.0 μL of PCR master mix (Thermo Scientific,
USA); each 0.20 μL of forward and reverse primers
(200 ng/μL); 2.0 μL of DNA samples; and ddH2O up to
10 μL. The PCR program was set up as follows: initial

Data analysis
The genotype data obtained in this study were used for
calculating genetic diversity parameters such as genotype
and allele frequencies (Nei and Kumar, 2000), expected
and observed heterozygosity (Weir, 1996), polymorphic
informative content (Hildebrand et al., 1992; Shete et
al., 2000), number of effective allele (Nei and Tajima,
1981) and Chi-square value (Kaps and Lamberson, 2004).
Morever, data of service per conception (S/C) were
analyzed by applying linear mixed model as follows:
Yi = μ + Gi + ei
Where, Yi is the dependent variable (S/C), μ is the
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overall mean, Gi is the fixed effect of ith genotype (CC, CT
and TT) and ei is the random residual effect.

RESULTS AND DISCUSSION
The amplified DNA bLHR gene (amplicons)
product showed a single of band 303 bp (Fig. 2). The
length of amplicons are similar to sequence target
from GenBank reference (Fig. 1). The visualization of
PCR-RFLP results showed that three genotypes of CC,
CT and TT were clearly observed (Fig. 3). Two alleles
of C (0.39) and T (0.61) were identified in the bLHR
gene in this study (Table I). Previous studies reported
that high C allele frequencies were observed in Bos
taurus breeds such as East Anatolian Red (0.75), South
Anatolian Red (0.70), Turkish Grey (0.71), Anatolian
Black (0.61), Zavot (0.69), Turkish Holstein (0.99) and
0.91 for Japanese Holstein (Arslan et al., 2015, 2017;
Shirasuna et al., 2011). Several studies reported that
high T allele frequencies occured in Bos indicus breeds
such as Gir (0.77), Kenana (0.55) and 0.58 for Erashy
(Wohlres-Viana et al., 2016; Omer et al., 2016). Other
studies also reported that high C allele frequencies were
reported in Bos indicus breeds of Butana (0.56) and 0.58
for composite breed of 50% Zebu x 50% British (Omer et
al., 2016; Marson et al., 2008). They concluded that most
of Bos indicus breeds had higher T allele frequency than
Bos taurus breeds.
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Fig. 3. The fragments of bLHR gene using PCR-RFLP
method with HhaI restriction enzyme on 2% agarose gel
showed three genotypes of CC (155 bp), CT (303 bp and
155 bp) and TT (303 bp). M, marker (DNA ladder 100 bp).
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Fig. 4. Part of chromatogram showing characteristics of
SNP at g.1553C>T in the exon 11 of Pasundan bLHR gene.

Fig. 1. Primer position (underline) and HhaI restriction
site (5’...GCG||T...3’) in the bLHR gene (Bos indicus)
according to GenBank: XM_01969469.1 with y=C/T.

Fig. 2. The amplification product of bLHR gene on 1%
agarose gel. M, marker (DNA ladder 100 bp); lanes 1-12,
number of sample.

Fig. 5. Part of chromatogram of new SNP at g.1626G>T in
Pasundan bLHR gene in one individual sample.

3

S. Said et al.

4

other genotypes. The T allele in the bLHR/HhaI gene may
be influencing the reproductive traits of Bos indicus cattle,
including Pasundan cows.

The observed (Ho) and expected (He) values were
similar (0.48) which means that population used in this
study was in genetic equilibrium (Table I). The Chi-square
(χ2) test value in this study (5.71) was lower than χ2 table
(5.99) and indicated that the population studied was under
Hardy-Weinberg equilibrium. The PIC value in this study
was 0.37. According to Selvaggi and Dario (2011), the
PIC values consisted of three categories low (PIC<0.25),
moderate (0.25<PIC<0.50) and high (PIC>0.50). In diploid
gene, moderate PIC value can be used as an indicator of
molecular selection conducted based on the polymorphism
information. The number of effective allele (ne) in this
study was 1.92 and explained that C and T alleles are
common alleles in bLHR gene of Pasundan cattle with T
allele as the dominant allele.

CONCLUSION

Table I. The statistical analysis for bLHR/HhaI gene
polymorphism in Pasundan cattle.

Bovine luteinizing hormone receptor (bLHR/HhaI)
gene in the Pasundan cattle had moderate polymorphic
level (PIC=0.37) and can be used as molecular selection
in the breeding program. The T allele in bLHR/HhaI gene
of Pasundan herds was higher than C allele and similar
to the previous studies in Bos indicus breeds. This study
shows that polymorphism of bLHR/HhaI gene was not
significantly associated to S/C in Pasundan cows. Further
study is needed to confirm the effect of SNP at g.1553C>T
associated with reproductive traits in a large number of
samples as genetic markers.

Genotype frequency (N)

Allele
He
frequency

CC

C

CT

TT

Ho

PIC ne

χ
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Genotype

N

CC

7

CT

23

TT

5

N, number of observation.
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F

2.57±1.51

2.39±1.44
2.00±0.71

The sequencing results showed that the transition
mutation occured at position g.1553C>T in the exon 11 of
bLHR gene in Pasundan cattle (Fig. 4). Moreover, the novel
SNP at g.1626G>T occured only in one individual sample
of Pasundan cow (Fig. 5) and has never been reported
previously. The rare T allele in the SNP at g.1626G>T
reveals that the genetic drift occured in this allele.
Preliminary study with 50 Pasundan cows showed that
SNP at g.1553C>T in the bLHR gene was not associated
with S/C (Table II). Genotype of TT in this study had the
lowest S/C value than other genotypes. Arslan et al. (2017)
reported that most of the genotype CC in Friesian Holstein
cows had low S/C value. However, in this study, animals
with CC genotype had the highest S/C compareed with
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Table II. Association of bLHR/HhaI gene polymorphism
with service per conception (S/C) in Pasundan cows.
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N, number of observation; Ho, observed heterrozigosity; He, observed
heterozigosity; PIC, polymorphism informative content; ne, number
of effective allele; χ2, Chi-square value; *, under Hardy-Weinberg
equilibrium (χ22; 0.05 = 5.991).
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