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Abstract
Objective  The Javan rhino (Rhinoceros sondaicus) is a critically endangered species in which approximately 50 
individuals survive in the Ujung Kulon National Park in Southwest Java, Indonesia. There is limited genetic data 
of this rhino species in which only mitochondrial DNA sequences are available in the GenBank database. Here, 
the whole genome of the Javan rhino was sequenced, and the draft genome was assembled and annotated.
Data description  The whole genome sequencing was performed using a tooth of the ancient Indian Javan rhino 
dated approximately 100 years before present collected from the rhino skeleton collection room in Khao Sam 
Roi Yot National Park, Prachuap Kiri Khan Province, Thailand. A total of 221 million reads were generated, and 
51 million reads were mapped to black rhino (Diceros bicornis) sequences. Then, the total length of 195 Mb was 
assembled into 234,360 contigs and 343 scaffolds. The genome annotation was performed by comparing to the 
NCBI annotation of black rhino sequences which resulted in more than 6,000 annotated genes. This genomic data 
could gain insight into physiological characteristics, and it would be useful for evolutionary studies and conserva-
tion efforts of the critically endangered rhino species.
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Objective

Genomic data has played a significant role for animal conservation [1]. The study of genomic DNA could provide 
insight into the ecological and physiological characteristics of endangered animal species which may relate to 
climate adaptation, health issues and fertility. Hence, the whole genome sequencing of endangered species is very 
important for conservation efforts.

The Javan rhino (Rhinoceros sondaicus) is a critically endangered species which the main cause of its popula-
tion decline is rhino poaching for horns [2]. In the past, the rhino species had distributed into several countries 
in Asia, but it had become extinct from Thailand decades ago [2]. Recently, the Javan rhinos are found only in 
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the Ujung Kulon National Park in Southwest Java, Indonesia, in which approximately 50 individuals survive 
[2]. There are three Javan rhino subspecies; R. sondaicus sondaicus (the Indonesian Javan rhino), R. sondaicus 
inermis (the Indian Javan rhino) and R. sondaicus annamiticus (the Vietnamese Javan rhino), which only the first 
one is an extant subspecies [3, 4]. The Vietnamese and Indian Javan rhinos became extinct in 2010 and the early 
nineteenth century, respectively [5, 6]. Up to date, there is a few genetic data of the extinct Javan rhino subspe-
cies in which only three mitochondrial DNA sequences are available in the NCBI database. The study of genomic 
DNA could provide insight into the ecological and physiological characteristics of the rhino species which could 
be useful for evolutionary studies and conservation efforts of this rhino species.

We present the results of whole genome sequencing, assembly and gene annotation of a tooth from the ancient 
Indian Javan rhino from Thailand dated approximately 100 years before present.

Data description

An ancient rhino specimen of the extinct Indian Javan rhino subspecies dated to approximately 100 years before 
present was collected from the rhino skeleton collection room in the tourist service centre, Khao Sam Roi Yot 
National Park, Prachuap Khiri Khan Province, Thailand [7]. The tooth was surface cleaned using a dental drill 
and exposed to UV, then it was ground into fine powder. Genomic DNA was extracted from the powder using 
EDTA/proteinase K and Qiagen MinElute PCR Purification Kit (Qiagen, Germany) following the manufacturer’s 
instructions. The genomic library was prepared using the VAHTS Universal Plus DNA Library Prep Kit for Illu-
mina V2 (Vazyme, China) and sequenced using the NovaSeq 6000 with 2 × 150 bp paired-end reads. This resulted 
in 221 million reads and the total data of 33 Gb (Table 1 dataset 1, [10]). Sequence quality control and adapter 
trimming was preceded using Trimmomatic v0.39 [11]. The cleaned read quality was inspected by FASTQC [12]. 
Then cleaned reads were aligned to the black rhino genome assembly; accession GCA_013634535.1 [13] and 51 
million reads were mapped to the rhino genome using BWA [14]. Subsequently, damage patterns in ancient DNA 
sequences were analysed by mapDamage v2.0 [15]. The result showed very low substitutions (< 1%) of C to T at 
5’ and G to A at 3’ ends which may be due to young age and very well-preserved condition of the ancient speci-
men. Then, the mapped reads were assembled into contigs and scaffolds using SPAdes v4.0.0 and RagTag v2.1.0 
[16, 17]. This resulted in a draft genome assembled of approximately 195 Mb, containing 234,360 contigs with a 
contig N50 of 1,989 bp and 343 scaffolds (accession No. BAAKGJ010000001–BAAKGJ010000343) which the 
longest scaffold is 1,436,825 bp (Table 1, data file 1, [8]). Gene prediction and annotation of the draft genome was 
performed by comparing to the NCBI annotation of black rhino (version 8 Feb 2025) using AUGUSTUS [18] 
which resulted in more than 6,000 annotated genes (Table 1, data file 2, [9]).

Limitations

Here, we used the ancient specimen from a tropical region, Thailand, where high temperature and high humidity 
can destroy most of the DNA in it. The draft genome of the ancient rhino specimen has not been fully covered.

Label Name of data file/
data set

File types
(file extension)

Data repository and identifier (DOI or accession 
number)

Data file 1 Genome assembly of 
R. sondaicus

Fasta file (.fna) DDBJ Genome Assembly, accession 
BAAKGJ010000001–BAAKGJ010000343 [8]

Data file 2 Gene annotation Gff file (.gff) Figshare, https://doi.org/10.6084/
m9.figshare.29986387 [9]

Data set 1 Short read sequences 
of R. sondaicus

Fastq files (.fq.
gz)

Sequence Read Archive (SRR35152370) ​h​t​t​p​s​:​/​/​
i​d​e​n​t​i​f​i​e​r​s​.​o​r​g​/​n​c​b​i​/​i​n​s​d​c​.​s​r​a​:​S​R​R​3​5​1​5​2​3​7​0​​​​ [10]

Table 1  Overview of data 
files/ data sets
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BWA	� Burrows-Wheeler Aligner
DNA	� Deoxyribonucleic acid
EDTA	� Ethylenediaminetetraacetic acid
FASTQC	� FAST Quality Control
Gb	� Giga bases
NCBI	� National Center Biotechnology Information
PCR	� Polymerase Chain Reaction
UV	� Ultraviolet
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