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Abstract The Southern River terrapin, Batagur affinis ssp., has the first data on faecal bacterial 

diversity from next-generation sequencing (NGS). This dataset describes the bacterial diversity of 

the Southern River terrapin, locally known as Tuntung. Batagur affinis spp. are freshwater turtles 

listed as critically endangered on the International Union for Conservation of Nature (IUCN) Red 

List since 2000. This is the first dataset on the faecal bacterial diversity of Batagur affinis ssp., and 

the data provided here can be used to comprehensively understand the microbiome's community 

composition. Seven faeces samples were collected aseptically from captive (N = 5) and wild (N = 

2) adult B. affinis ssp. while crossing Peninsular Malaysia's east and west coasts. The data was 

acquired by metabarcoding using 16S rRNA. The amplicons were further analysed using the 

SILVA and DADA2 pipelines. The V3-V4 of the 16S rRNA gene region was amplified, and the 

amplicons were sequenced on the Illumina MiSeq system. In total, 297 bacterial communities' 

taxonomic profiles (phylum to genus) have been determined. The data for this metagenome can 

be found in the BioSample Submission Portal as Bio-Project PRJNA767629 and Sequence Read 

Archive (SRA) accession numbers from SAMN21919713 to SAMN21919722. 
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Introduction 
 

The sequencing of the 16S rRNA gene amplicon for microbial sequencing is important in environmental 
and medicinal studies [1]. Every bacterium (prokaryote) contains the 16S rRNA gene, with a variable 
evolution rate for each species. Therefore, next-generation sequencing (NGS) of microorganisms can 
be used to determine the type of bacteria [2]. Also, studies of microbial communities in faeces samples 
using DNA metabarcoding have been described as a non-invasive, accurate, and time- and cost-efficient 
way to find host-associated microbial communities that play important roles in hosts' health [3]. 

 

Thus, due to the advances in molecular microbial community identification techniques, exploring two B. 
affinis subspecies (ssp.) faeces samples in terms of bacterial community could enhance the 
understanding of gut microbiome patterns and their potential roles in B. affinis ssp. Few examinations 
have inspected freshwater turtle microbiomes, especially in B. affinis ssp. Most investigations focus on 
sea turtles' microbiomes [4-7]. Many studies have suggested that faecal DNA metabarcoding could be 
an appealing way to interact with microbial communities [7-10]. Also, this technique has been commonly 
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used to study the diets of various animals [11, 12]. The symbiotic bacterial community patterns of B. 
afiinis ssp. maybe useful for long-term conservation purposes, according to one possible contributing 
factor of faecal DNA metabarcoding. Therefore, this work aims to characterise the gut microbiota of the 
Southern River terrapin, B. affinis ssp. and gain a comprehensive understanding of the community 
composition of the microbiome. Faeces samples data were taken to have an extensive indication of gut 
microbiota taxonomic configuration.  

 

Materials and Methods 
 

Sampling collection and sequence production 
The faecal microbial community structure of adult B. affinis ssp. populations from the East and West 
coasts of Peninsular Malaysia was studied. A total of seven samples of individuals were analysed (Table 
1). The faeces samples of adult Southern River terrapins (N = 5) were collected from a captive population 
at the Bota Kanan (BK), Perak (4.3489° N, 100.8802° E) in 2020. Meanwhile, an adult Southern River 
terrapin (N = 2) was collected from a wild population located at Bukit Paloh, Kuala Berang (KB), 
Terengganu (5.0939° N, 102.7821° E) in 2021. The samples consisted of five B. affinis affinis (BK27, 
BK28, BK29, BK30, and BK31) samples and two B. affinis edwarmolli (KBW2 and KBW3) samples. 
Furthermore, KBW2 and KBW3 were faeces from two different wild river terrapin mothers. The microbial 
community in the faeces sample was sorted and identified using standard taxonomic keys [13]. Briefly, 
samples were collected and transferred using a sterile spatula into a sterile 50-ml Falcon tube and stored 
on ice during transportation to the laboratory. All samples were immediately stored at −20◦C before the 
extraction of DNA. The field permit approval number is B-00335-16-20, issued by the Department of 
Wildlife and Parks, Peninsular Malaysia. 

 

Table 1. Sample details and sequencing statistics were obtained from B. affinis ssp. faeces samples using the DADA2 pipeline. 
 

Sample Species Sample Sex Sampling Sampling Raw 

Reads 

Passing 

Reads 

Passing 

Code Name Source   Site Date Reads 

Quality 

Filtering 

Quality 

Filtering (%) 

BK27 B. a. affinis  Captivity Undetermined 

Bota Kanan, 

Perak 2/4/2020 60000 40124 66.87 

BK28 B. a. affinis  Captivity Undetermined 

Bota Kanan, 

Perak 2/4/2020 60000 40586 67.64 

BK29 B. a. affinis  Captivity Undetermined 

Bota Kanan, 

Perak 2/4/2020 60000 42151 70.25 

BK30 B. a. affinis  Captivity Undetermined 

Bota Kanan, 

Perak 2/4/2020 60000 40846 68.08 

BK31 B. a. affinis  Captivity Undetermined 

Bota Kanan, 

Perak 2/4/2020 60000 41411 69.02 

KBW2 

B. a. 

edwardmolli Wild Female 

Kuala Berang, 

Terengganu 15/3/2021 60000 35603 59.34 

KBW3 

B. a. 

edwardmolli Wild Female 

Kuala Berang, 

Terengganu 15/3/2021 60000 38602 64.34 

 

 

DNA extraction and metagenome sequencing 
The NucleoSpin® Soil Kit (Macherey-Nagel, Germany) is commonly used to extract DNA from the soil. 
However, in this study, it was used to extract DNA from the faeces sample. Briefly, from the 300 mg input 
volume of the faeces sample, a final extraction volume of 50 µl of DNA sample was achieved and further 

stored at -20 °C. A 1% (w/v) agarose gel electrophoresis was used to test the reliability of purified DNA. 

The DNA concentration was measured using a spectrophotometer (Implen NanoPhotometer® N60/N50, 
Germany) and fluorometric quantification using an iQuant™ Broad Range dsDNA Quantification Kit 
(GeneCopoeia, Inc., USA). 
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Two purified gDNA samples that passed DNA sample quality control and were amplified with locus-
specific primers for bacterial 16S V3-V4 (5' to 3') were used for the 16S rRNA amplicon PCR quality 
control. To amplify (the V3-V4 region) of the 16S rRNA gene, the primer pair 16S V3-V4 Forward: 
CCTACGGGNGGCWGCAG and 16S V3-V4 Reverse: GACTACHVGGGTATCTAATCC was used [14]. 

 

The area of 16S rRNA was sequenced using the pair-end (PE) Illumina MiSeq platform, which provides 
raw reads of 300 bp. BBDuk (version 39.92) [15] removed sequence adapters and low-quality reads from 
the raw reads. QIIME2 (version 2019.10) [16] aligns and integrates the raw readings. The forward and 
reverse reads were then combined using QIIME2 [17, 18]. The Divisive Amplicon Denoising Algorithm 2 
(DADA2) pipeline (version 1.14) [19,20] was used to denoise in an attempt to remove and/or correct 
incorrect reads, low-quality areas, and chimeric errors to provide Amplicon Sequence Variants (ASV) 
data [21]. In this study, the DADA2 pipeline was used as the standard ASV method [19].  

 

Value of the Data 
 

This is the first data release on the bacterial diversity of faeces from Batagur affinis ssp. Establishing a 
dataset of the bacterial diversity found in B. affinis ssp. faeces can be viewed as the first step toward 
sustainability. The data supplied here could be used to conduct comparative studies on the microbiota 
of vertebrates. Additionally, the data presented here can be used to understand host-microbiome 
interactions better and to determine whether the bacterial pathogen B. affinis ssp. is a threat to the 
critically endangered species.  

 

Registration and availability of data 
The data for this metagenome can be found on the BioSample Submission Portal under the BioProject 
PRJNA767629, and the Sequence Read Archive (SRA) accession numbers SAMN21919713–
SAMN21919722. Available online at GenBank, https://www.ncbi.nlm.nih.gov/sra/PRJNA767629. 

  

Data interpretation 
This data report defines the bacterial diversity of faeces from Batagur affinis ssp., is a freshwater turtle 
listed as critically endangered on the IUCN Red List since 2000 [22] and among 24 species of turtles in 
Malaysia [23]. [24] stated that 60% of threats to B. affinis ssp. were caused by the exploitation of local 
eggs and meat consumption. However, diseases caused by microbiota may be a silent killer of B. affinis 
ssp., the leading cause this study tries to work out. 

      

The 16S metabarcoding analysis is a powerful tool for analysing bacteria in a fraction of the time required 
by a traditional culturomic experiment, which needs bacteria to be isolated prior to characterisation [25]. 
The datasets presented here were obtained using Illumina MiSeq sequencing of the 16S rRNA V3-V4 
region. The obtained data were further analysed using the SILVA and DADA2 pipelines. 

  

As illustrated in Supplementary Figure 1, B. affinis ssp. faeces taxonomic composition contains 21 phyla, 
28 classes, 39 orders, 70 families, and 140 genera. This study of the faecal microbiota of B. affinis ssp. 
revealed a taxonomic configuration that includes well-known members of the vertebrate gut microbiota. 
In particular, the two most abundant phyla found (Firmicutes and Bacteroidetes) are also plentiful in the 
human gut [26,27] as well as in other land vertebrates and reptiles [27-29]. 

  

The dataset had a total of 21 bacterial phyla, as illustrated in Figure 1a. Firmicutes (39%), Bacteroidetes 
(24%), and Proteobacteria (15%) were the most common phyla in this faecal sample. At the genus level 
of taxonomic determination, Cetobacterium (18%), Clostridium (13%), and Akkermansia (11%) were 
dominant. 22% of ASV lacked significant hits against the taxonomic database and were thus classified 
as uncultured. Figure 1b depicts the top ten genera, including uncultured ones; the complete list of 
genera is also identified. 

  

This study aimed to generate genomic data resources for faecal bacteria associated with B. affinis affinis 
and B. affinis edwardmolli in Peninsular Malaysia using metabarcoding techniques. The Firmicutes 
phylum's dominating members were chosen as representatives of bacteria. Our genomic dataset 
analysis of the Cetobacterium and Clostridium genera revealed here will stimulate future studies by 
providing a fresh lens to investigate their lifestyles and aid in deciphering novel biological insights into 
bacteria-host relationships. Furthermore, as the first study on the faecal DNA metabarcoding of two B. 
affinis subspecies, this is the starting point for further research into gut microbial community patterns and 
their potential roles in B. affinis ssp. health and disease development may lead to possible population 
extinction in some cases. Thus, this will help us in the future conservation of B. affinis ssp. towards 
sustainability. 



  

 

4 

Salleh and Esa et al. | Malaysian Journal of Fundamental and Applied Sciences, Vol. 19 (2023) 1-5 

 
Figure 1. Shows the taxonomic composition of the B. affinis ssp. faecal microbiota at various taxonomic 
levels. (A) Taxonomic classification of ASVs at phylum level for the Batagur affinis ssp. faeces sample; 
(B) Taxonomic classification of ASVs at the genus level for the Batagur affinis ssp. faeces sample. Only 
the top ten genera are summarised here.  
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