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ABSTRACT 
 

The Pasundan breed is native cattle from West Java, Indonesia, that the farmers keep as beef cattle. This study aimed to 

detect the paternal lineage of Pasundan bulls inferred from the partial sex determining region Y (SRY) gene. The blood 

samples of Pasundan bulls (20 heads) and frozen sperm (straw) of Ongole grade bulls (10 heads) were used for DNA 

extraction analysis. In the present study, Pasundan and Ongole grade bulls were kept at the breeding station. The results 

showed that a g.15264C>T mutation point was detected in the SRY gene of animals under study. This mutation was 

shown as the genetic marker to classify them into Indicine and Taurine lineages. In conclusion, Pasundan cattle in this 

study have two paternal lineages of Bos indicus (80%) and Bos taurus (20%). 
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INTRODUCTION 

 

 The Pasundan breed is the native cattle of West Java 

and has the potential for beef cattle in Indonesia. This cattle 

has been decided as the Indonesian native cattle since 2014 

through the decision of the Ministry of Agriculture No. 

1051/Kpts/SR.120/10/2014 (Said et al. 2017). The farmers 

keep the Pasundan cattle, also known as Rancah cattle, for 

meat production. Putra et al. (2019) reported that the 

average adult weight in Pasundan bulls was about 

188.35±22.61 to 227.11±28.21kg. Meanwhile, Said et al. 

(2017) reported that Pasundan is humped cattle with the 

standard coat colors of solid reddish brown. Thus, a black 

coat color was observed in Pasundan cattle with low 

frequency. As native cattle, studying the origin of Pasundan 

cattle is important since these cattle have various 

phenotypic traits (Said et al. 2017). Previous studies 

reported that Pasundan cattle have a maternal lineage of 

Bos javanicus based on the mitochondrial Cytochrome-b 

(Cyt-b) region (Hartatik et al. 2019). Wulandari et al. 

(2019) reported that Pasundan cattle have a maternal 

lineage of Madura cattle (Bos indicus) based on the 

mitochondrial COI region. In addition, Salimah et al. 

(2022) reported that Pasundan has a maternal lineage of 

Bos javanicus and Bos indicus based on the mitochondrial 

D-loop region.  

 Unfortunately, a study to observe the paternal lineage 

of Pasundan cattle has not been reported before. The sex 

determining region Y (SRY) gene can be assessed to 

determine the paternal lineage of cattle. This gene is 

located at the non-recombining region of the Y 

chromosome (6,822,380bp) along 1.8kb (Olagunju et al. 

2024). This region is found in a male-specific gene and has 

been investigated for determining animal genetic diversity 

and evolution studies (Kikkawa et al. 2003; Niu et al. 

2024). Cheng et al. (2001) reported that the coding region 

of SRY gene in Bovidae family shares 84.7% of identity, 

and much higher identities (>95%) were observed within 

different subfamilies. Utomo et al. (2024) reported that the 

SRY gene can be used to characterize two different cattle 

breeds of Limousin (Bos taurus) and Madrasin (Limousin 

× Madura - Bos indicus). 

 In cattle, the SRY gene is located in the Y chromosome 

with a length of 15,842bp (GenBank: EU581861.1 and 

DQ336526.2). This gene has been used for detecting a 

paternal  lineage  in  many  native cattle breeds of Indonesia
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such as: Bali (Winaya et al. 2011), Madura (Prihatin et al. 

2018) and Ongole grade (Putra et al. 2022). Moreover, the 

SRY gene was used to determine a paternal lineage in 

Banteng (Bos javanicus) of Thailand (Chaichanathong et 

al. 2021), extinct Kouprey (Bos sauveli) of Cambodia 

(Hassanin and Ropiquet 2007) and Gayal (Bos frontalis) of 

China (Guo et al. 2010). In addition, the SRY gene can 

differentiate many cattle sub-species (Hartatik et al. 2018; 

Hartatik et al. 2020). Moreover, the SRY gene is also used 

as the molecular selection for semen production traits in 

bulls (Gopinathan et al. 2015). Furthermore, this gene also 

has the potential as the genetic marker to influence twin-

calving indirectly (Amin 2021). 

 This study aimed to determine the paternal lineage of 

Pasundan cattle from West Java, Indonesia, based on the 

partial SRY gene. The results are important for genetic 

conservation and provide basic genetic information for the 

breeding program of Pasundan cattle in the future. 

 

MATERIALS AND METHODS 

 

Ethical approval 

 The Indonesian Institute of Science (LIPI) has 

approved this study with letter No: 36/klirens/III/2021. 

 

Animal and DNA extraction 

 The blood and sperm samples were used in this study 

and collected from 20 Pasundan and 10 Ongole cross bulls, 

respectively. Ongole bulls were used in this study as a 

comparison sample because of the common cattle breeds in 

the Java Island of Indonesia. The Pasundan bulls used in 

this study originated from the breeding center at Ciamis, 

West Java (BPPIB-SP Ciamis). Meanwhile, the Ongole 

cross bulls in this study were originated from the National 

Bureau of Artificial Insemination (BBIB) of Lembang (5 

bulls) and Singosari (5 bulls). Amount 200μL of blood 

sample and 100μL of sperm sample were used for DNA 

extraction using GeneaidTM Isolation Kit and gSYNCTM 

DNA Extraction Kit, respectively. The DNA extraction in 

each material was performed following the protocol from 

the manufacturer. The blood samples were collected from 

vena jugularis and vena coccygeal. Meanwhile, the frozen 

sperms (straws) samples were collected from BBIB. 

 

PCR amplification and sequencing 

 The amplification of SRY gene was performed in a 

total volume of 30μL consisting of 6μL of DNA template, 

1.5μL of each primer, 15μL of PCR Mastermix, and 6μL 

water free nuclease. In this study, along 625bp of bovine 

SRY gene (GenBank: EU581861.1) was determined using 

a primer pairs of Forward: 5’- GCC TGG ACT TTC TTG 

TGC TTA -3’ and Reverse: 5’- ACA GTG GGA ACA 

AAA GAC TAT -3’ (Verkaar et al. 2003). The 

amplification of SRY gene fragment was performed with 1 

cycle of pre-denaturation temperature at 95˚C for 5min and 

followed by 35 cycles of denaturation at 94˚C for 30s, 

annealing at 60˚C for 30s, extension at 72˚C for 30s, and 

the final extension was at 72˚C for 5min. DNA fragments 

were detected by electrophoresis analysis at 100 V for 30 

min on 1.5% of agarose gel and visualized by G-Box 

Documentation System (Syngene-UK). Therefore, a 

commercial laboratory service performed the sequencing 

analysis of the partial SRY gene (1st BASE Laboratory-

Malaysia). 

 

Sequence Analysis 

Gene sequence alignment was performed using a 

BioEdit program (Hall 2011). Haplotype diversity in the 

partial SRY sequences of Pasundan population was 

analyzed using a DNAsp program (Librado and Rozas 

2009). Therefore, the phylogenetic tree was performed 

using MEGA-X program (Hall 2013) with UPGMA 1000 

× bootstraps method. In addition, three SRY gene 

sequences from GenBank database 

(https://www.ncbi.nlm.hih.gov) such as: Bos taurus 

(DQ336526), Bos indicus (DQ336527) and Bos javanicus 

(DQ336528) were involved in the phylogenetic tree 

analysis. Despite this, a SRY gene sequence of Indonesian 

Madura cattle (Prihatin et al. 2018) was used for 

phylogenetic analysis because this breed is composed of 

Bos indicus and Bos javanicus. 

 

RESULTS AND DISCUSSION 

 

 The SRY gene is inherited through the paternal lineage 

and it’s widely used to trace the origins of a species from 

its proximity (Syed-Shabthar et al. 2013). Our study 

revealed that the SRY gene with a long 630bp in Pasundan 

bulls was successfully amplified in 1% agarose gel (Fig. 1). 

Compared with three sub-species of cattle in Indonesia 

(Bos indicus, Bos taurus and Bos javanicus), eight mutation 

sites were observed in the animal studies (Table 1). A 

mutation site of g.15264C>T was detected in animal 

studies with low frequency (Fig. 2). This mutation can be 

used as the genetic marker for differentiating Indicine and 

Taurine lineage in Ongole grade and Pasundan bulls. 

 

 
 
Fig. 1: The result of SRY gene amplification along 630bp in 1% 

agarose gel. M: DNA ladder 250bp; 1-10: DNA sample. 

 

 
 
Fig. 2: A mutation point at 15264th nucleotide was detected in the 

bovine SRY gene (GenBank: EU581861.1) of animals under 

study. Y=C/T. 
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Table 1: Mutation site in the partial SRY gene of Ongole grade, Pasundan and Madura bulls compared to three sub-species of cattle 

Breeds Mutation site position 

14974 14975 14976 14995 15223 15264 15308 15536 

Bos taurus (DQ336526.2) A C A A A C T T 

Bos indicus (DQ336527.2) A C A A A T T C 

Bos javanicus (DQ336528.2) A C A A G C C T 

Madura Hap.1 (N = 4)*  - - C A G C C T 

Madura Hap.2 (N = 1)* - - C - G C C T 

Pasundan Hap.1 (N = 16) A C A A A T T T 

Pasundan Hap.2 (N = 3) A C A A A Y T T 

Ongole grade Hap.1 (N = 9) A C A A A T T T 

Ongole grade Hap.2 (N = 1) A C A A A C T T 

N: number of observation; Y=C/T. *Prihatin et al. (2018). 
 

 
 

Fig. 3: UPGMA phylogenetic tree (1000 × bootstrap) among 

haplotype of Ongole grade and Pasundan bulls based on partial 

SRY gene. *Prihatin et al. (2018). 
 

In addition, three insertion/deletion (indel) mutations were 

detected in Madura cattle (Bos indicus) of Indonesia at 

14974th, 14975th and 14995th nucleotides (Table 1). 

According to mutation g.15264C>T, Pasundan and Ongole 

grade cattle can be classified to haplotype 1 (Hap.1) and 

haplotype 2 (Hap.2) clusters. The Hap.1 was typical of 

Indicine cattle and Hap.2 was typical of Taurine cattle (Fig. 

3). The Pasundan and Ongole grade cattle in the present 

study were classified into Hap.1 cluster as the Indicine 

lineage. 

 Gopinathan et al. (2015) obtained a mutation site of 

c.14907T>G on coding region of SRY gene in Holstein × 

Jersey bulls. Hartatik et al. (2018) obtained two (2) 

mutation sites in the promoter region of the SRY gene in 

Bos indicus. Despite this, Hartatik et al. (2020) obtained 

twenty-one (21) common mutation sites in the coding 

region of bovine SRY gene (study on Belgian Blue and 

Wagyu cattle breeds). The evidence of mutation 

g.15264C>T in Pasundan and Ongole grade cattle can be 

caused by crossbreeding with Bos taurus breed (Simmental 

and Limousine) through the Artificial Insemination (AI) 

methods. The crossbreeding program has likely led to the 

introgression of Taurine genes in Pasundan cattle, as 

indicated by paternal lineage. Consequently, many 

Pasundan bulls in West Java exhibit characteristics similar 

to Bos taurus, including being humpless (34.77%) and 

having white coloration on the muzzle (3.91%), horns 

(4.80%), and tail switch (2.73%) (Said et al. 2017). 

However, Agung et al. (2019) found that the Pasundan and 

Madura (Bos indicus) cattle share a similar genetic 

admixture based on twelve microsatellite markers. 

According to the morphometrical traits, Pasundan cattle 

have the genetic similarity with two Bos indicus breeds of 

Ongole grade (12.5%) and White Fulani (25.6%) cattle 

(Putra et al. 2020; Ahmed et al. 2021). 

 In the present study, the genetic introgression from 

Banteng was not observed in Pasundan and Ongole grade. 

Since the 1900, the Ongole cattle have been imported from 

India to Sumba Island by the Dutch colonial government 

for draught resources in Indonesia (Hardjosubroto 1994). 

Therefore, the Ongole bulls were delivered to Java Island 

for the grading-up program with Javan native cattle to 

produce draught cattle for plantations known as the 

Ongolization program. Bali cattle may not have been 

developed in the Java Island, with many small ruminants’ 

livestock. Bali cattle was susceptible to Malignant 

Catarrhal Fever (MCF), a dangerous disease caused by 

Ovine Herpesvirus-2 (OvHV-2) with sheep and goat as 

reservoir animals (Damayanti 2016). Despite this, Madura 

and Bali bulls on Java Island may be castrated and culled 

for supporting the Ongolization program (Hardjosubroto 

1994). Recently, the government of Indonesia produced 

the Pasundan straws from many selected bulls to increase 

the population and improve the genetic potency of these 

cattle.  

 

Conclusion 

 The Pasundan cattle in the present study have two 

paternal lineages, Bos indicus and Bos taurus, based on a 

mutation site of g.15264Y at the partial SRY gene. 

Therefore, the Ongole was suggested as the paternal origin 

of Pasundan cattle. In the future, a deep study with whole 

genome sequencing (WGS) is important to determine the 

origin of Pasundan cattle accurately. 
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