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RINGKASAN 

YULIANTO. Karakteristik Genetik dan Studi Filogenetik Banteng Jawa (Bos 

javanicus) Berdasarkan Genom Mitokondria. Dibimbing oleh I MADE ARTIKA, 

RAHADIAN PRATAMA, dan GONO SEMIADI. 

 

Banteng jawa (Bos javanicus d’Alton, 1823) merupakan mamalia liar 

berstatus critically endangered menurut IUCN red list, dengan penurunan populasi 

yang disebabkan karena degradasi habitat dan perburuan liar. Kondisi tersebut 

menegaskan pentingnya ketersediaan informasi genetik yang komprehensif sebagai 

dasar perencanaan konservasi yang efektif dan berkelanjutan. Penelitian ini 

bertujuan untuk mengkarakterisasi genom mitokondria (mtDNA) banteng jawa 

serta menganalisis hubungan kekerabatan baik secara intraspesifik maupun 

interspesifik. Sebanyak 28 sampel DNA banteng jawa yang berasal dari berbagai 

lembaga konservasi ex-situ serta satu individu in-situ dari taman Nasional Baluran 

dianalisis. DNA diekstraksi dari sampel darah dan disekuensing menggunakan 

platform illumina NovaSeq 6000. Data sekuensing diproses melalui tahapan quality 

control, perakitan genom mitokondria secara de novo menggunakan NOVOPlasty, 

serta anotasi gen menggunakan GeSeq dan BLAST. Analisis filogenetik 

interspesifik dengan metode Maximum Likelihood dan intraspesifik dengan metode 

Neighbor Joining.  

Hasil penelitian menunjukkan bahwa panjang genom mitokondria berkisar 

antara 16.364 bp-16.783 bp. Salah satu individu dari TSIC (MZBR.1534; nomor 

aksesi PX126013) memiliki panjang genom 16.430 bp, tersusun atas 37 gen (13 gen 

penyandi protein, 22 gen tRNA, dan 2 gen rRNA) serta satu wilayah non-koding 

(D-loop), dengan bias komposisi basa nukleotida AT sebesar 60,52% yang mirip 

dengan spesies lain dalam famili Bovidae. Wilayah D-loop mengandung tandem 

repeat sebanyak 22 bp, termasuk motif konservatif TACAT/ACATA yang 

berpotensi digunakan sebagai penanda genetika banteng jawa. Analisis filogenetik 

interspesifik menunjukkan bahwa sampel PX126013 berkelompok satu klad 

dengan Bos javanicus referensi dan Bos javanicus sapi bali dengan nilai 

kepercayaan bootstrap yang tinggi. Analisis filogenetik intraspesifik mengungkap 

adanya dua klaster pada populasi banteng jawa. Klaster pertama meliputi populasi 

dari ex-situ (TSIP, BZ, TMR dan KBS) dan klaster kedua meliputi populasi ex-situ 

(TSIC, TSIP dan KBS) serta satu individu dari TSIP yang berasal dari in-situ (TN. 

Baluran) PX126013. Distribusi individu TSIP pada kedua klaster menunjukkan 

tingkat keragaman genetik yang relatif lebih tinggi dibanding populasi ex-situ 

lainnya. Kedekatan genetic antara individu Taman Nasional Baluran dengan 

beberapa populasi ex-situ menunjukkan bahwa populasi banteng jawa yang dikelola 

di lembaga konservasi ex-situ masih mempertahankan karakter genetic mitokondria 

yang sebanding dengan populasi alami.  
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SUMMARY 

YULIANTO. Genetic Characteristics and Phylogenetic Study of Javan Banteng 

(Bos javanicus) Based on Mitochondrial Genome. Supervised by I MADE 

ARTIKA, RAHADIAN PRATAMA, and GONO SEMIADI. 

 
The Javan banteng (Bos javanicus d’Alton, 1823) is a wild mammal classified 

as critically endangered by the International Union for Conservation of Nature 

(IUCN). Its population has declined due to habitat degradation and poaching. This 

emphasizes the importance of comprehensive genetic information for effective and 

sustainable conservation planning. The objective of this study is to characterize the 

mitochondrial genome (mtDNA) of the Javan banteng and to analyze its 

intraspecific and interspecific relationships. A total of 28 DNA samples from Javan 

banteng in various ex situ conservation institutions and one individual in situ from 

Baluran National Park were analyzed. DNA was extracted from blood samples and 

sequenced using the Illumina NovaSeq 6000 platform. The sequencing data were 

processed through quality control stages and de novo mitochondrial genome 

assembly using NOVOPlasty. Gene annotation was performed using GeSeq and 

BLAST. Interspecific phylogenetic analysis was performed using the Maximum 

Likelihood method, and intraspecific analysis was performed using the Neighbor 

Joining method.  

The results of the study show that the length of the mitochondrial genome 

ranges from 16.364 to 16.783 base pairs (bp). One individual from TSIC 

(MZBR.1534; accession number PX126013) has a genome length of 16.430 bp. 

This genome consists of 37 genes, including 13 protein-coding genes, 22 tRNA 

genes, and two rRNA genes, as well as one non-coding region (D-Loop). The AT 

nucleotide composition bias of this genome is 60,52%, which is similar to that of 

other species in the Bovidae family. The D-Loop region contains 22-bp tandem 

repeats, including the conserved TACAT/ACATA motif, which could be used as a 

genetic marker for Javan banteng. Interspecific phylogenetic analysis shows that 

sample PX126013 clusters with the reference Bos javanicus banteng and Bos 

javanicus bali cattle in one clade, with high bootstrap confidence values. 

Intraspecific phylogenetic analysis revealed two clusters within the Javan banteng 

population. The first cluster includes ex-situ populations (TSIP, BZ, TMR, and 

KBS), and the second cluster includes ex-situ populations (TSIC, TSIP, and KBS) 

and one in-situ individual (Baluran National Park) originating from TSIC 

(PX126013). TSIP individuals are distributed in both clusters, indicating a 

relatively higher level of genetic diversity compared to other ex-situ populations. 

The genetic proximity between individuals in Baluran National Park and several 

ex-situ populations indicates that populations of Javan banteng managed in ex-situ 

conservation institutions maintain mitochondrial genetic characteristics comparable 

to those of natural populations.  
 

Keywords: Bos javanicus, D-loop, javan banteng, mitochondrial genome, 

phylogenetic analysis 
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