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a b s t r a c t 

This data report presents prokaryotic metagenome- 

assembled genomes (MAGs) from a hot spring stream 

with temperatures between 64 and 100 °C. The stream water 

was filtered and the extracted total DNA was sequenced 

using the Illumina HiSeq 2500 platform. Approximately 80 

Gb of raw data were generated, which were subsequently 

assembled using MEGAHIT v1.2.9. The MAGs were generated 

using MetaWRAP with binning approaches of MetaBAT2, 

CONCOCT and MaxBin2. We constructed 25 medium-quality 

and 24 high-quality archaeal MAGs, and 152 medium-quality 

and 112 high-quality bacterial MAGs. The fasta files of 

these MAGs are available in the NCBI database as well as 

Mendeley Data. Major phyla identified include Bacteroidota, 

Chloroflexota, Desulfobacterota, Firmicutes, Patescibacteria, 

Proteobacteria, Spirochaetota, Verrucomicrobiota, Armati- 

monadota, Nitrospirota, Acidobacteriota, Elusimicrobiota, 

Planctomycetota, Candidate division WOR-3, Aquificota, 

Thermoproteota, and Micrarchaeota. This dataset is valuable 

for studies on thermophilic genomes, reconstruction of 

biochemical pathways and gene discovery. 
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pecifications Table 

Subject Microbiology- microbiome. 

Specific subject area Thermophile metagenome-assembled genomes 

Data format Raw and fasta format for MAGs 

Type of data Table, Figure and processed Illumina shotgun reads into MAGs 

Data collection Environmental genomic DNA was extracted from cells trapped on a piece of 

filter membrane used to filter a pooled thermal water sample without 

culturing enrichment in the laboratory. The genomes of 313 prokaryotes were 

reconstructed from the metagenome dataset. 

Data source location City/Country: Sungkai/Malaysia. GPS: 3 °59′ 50.50′ ′ N and 101 °23′ 35.51′ ′ E 
Data accessibility Repository name: Raw reads and sequences of MAGs were submitted to NCBI 

in the public repository 

Data identification number: Accession number PRJEB4990 

Direct URL to data: https://data.mendeley.com/datasets/d7sdbdb3yk/2 and 

https://www.ncbi.nlm.nih.gov/datasets/genome/?bioproject=PRJEB4990 

Biosamples: SAMN30304 96 8-SAMN30305280 

MAGs accession numbers: JANZYR0 0 0 0 0 0 0 0 0-JAOAKR0 0 0 0 0 0 0 0 0 

Related research article C.S. Chan, K.G. Chan, Y.L. Tay, Y.H. Chua, K.M. Goh, Diversity of thermophiles in 

a Malaysian hot spring determined using 16S rRNA and shotgun metagenome 

sequencing, Front Microbiol 6 (2015) 177. 

https://doi.org/10.3389/fmicb.2015.00177 . The amplicon 16S rRNA data, the 

water chemistry and a description of the sampling site can be found in this 

reference [ 1 ]. 

. Value of the Data 

• The dataset provides a comprehensive collection of high and medium quality MAGs from

thermophilic environments. This collection enriches our understanding of the genomic diver-

sity and metabolic capabilities of thermophilic and hyperthermophilic organisms. 

• The dataset contains MAGs of previously uncharacterized or poorly understood microbial

phyla. This emphasizes the potential to discover new microbial taxa and understand their

ecological roles and evolutionary relationships, thus contributing to the broader field of mi-

crobial ecology and taxonomy. 

• This dataset serves as a genetic repository for researchers, opening up new avenues for

biotechnological exploration, particularly in the development of thermostable enzymes for

industrial applications. 

. Background 

Based on our own search, there are approximately 2,0 0 0 entries in the NCBI BioProject

atabase related to the metagenomics of geothermal spring, encompassing both amplicon

etagenomes and shotgun metagenomes. Thermophilic and hyperthermophilic organisms are

ften difficult to culture in the laboratory, limiting our understanding of their genomes [ 2 , 3 ].

etagenomic approaches are therefore invaluable for studying these difficult-to-cultivate lin-

ages. Analyzing thermophilic MAGs can provide new insights into their metabolism, environ-

ental adaptations and biotechnological applications [ 4 , 5 ]. There are over 60 known hot springs

ith carbonate water in Malaysia [ 6 ]. We have previously studied the Sungai Klah (SK) hot

pring, the second hottest geothermal spring in the country. This spring is rich in organic matter

ue to its forested environment and constant supply of plant litter, forming a unique ecosystem

ith various thermophiles. In 2015, we generated extensive sequence data using an Illumina

iSeq 2500 sequencer, which was then used to predict metabolic diversity in the hot spring,

ut only at a low resolution as bioinformatics pipelines were still limited at that time [ 1 ]. This

eport therefore aims to reprocess the Illumina raw shotgun data and create MAGs so that the

cientific community interested in thermophiles or the hot spring microbiome can benefit from

his data. 

https://data.mendeley.com/datasets/d7sdbdb3yk/2
https://www.ncbi.nlm.nih.gov/datasets/genome/?bioproject=PRJEB4990
https://doi.org/10.3389/fmicb.2015.00177
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Fig. 1. Scatter plots showing the quality metrics for assembled MAGs. Vertical lines indicate the median of each dataset. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Data Description 

‘Minimum information about metagenome-assembled genome (MIMAG)’ classifies MAGs into 

high-quality ( > 90% complete, < 5% contamination), medium-quality ( ≥50% complete, < 10% con-

tamination), and low-quality ( < 50% complete, < 10% contamination) drafts, with assemblies be-

low the low-quality threshold considered bins rather than MAGs [ 7 ]. Medium and high-quality

MAGs from this study were submitted to the NCBI database. Another way to access the fasta se-

quences of each MAG is to obtain them from the Mendeley Data Respiratory using the link pro-

vided above [ 8 ]. There are two types of files in the Mendeley Data. A master list in .xlsx format

details each MAG, including the following information: name of MAGs, NCBI deposition informa-

tion (i.e. genome accession number, biosample numbers, coverage), MAG quality and statistics

(completeness, contamination, GC, N50, size, number of contigs, scaffold det ails, N50, N90, L50,

L90). Additionally, the Excel file includes the affiliation predicted using the GTDB database and

best match (closest_placement_taxonomy), if available [ 9 ]. 

The second file type in the Mendeley Data repository consists of the fasta format files of each

MAG. Readers can use the fasta files for further analyzes that are not limited to those mentioned

above under ‘Value of the data’. It should be noted that this current data was analyzed based on

the earlier water sample taken from SK hot spring that was initially published in 2015 [ 1 ]. There

is another geothermal feature a few meters away from SK, which we named SKY, and MAGs of

biofilms from SKY were reported recently [ 10 ]. Readers should treat both datasets separately

because one consists of MAGs from water (current report), while the other contains MAGs from

biofilms from two non-connected hot springs [ 10 ]. 

We constructed 152 medium-quality and 112 high-quality bacterial MAGs, and 25 medium-

quality and 24 high-quality archaeal MAGs. Fig. 1 shows an overview of the quality of the MAGs

compiled. In brief, we have constructed 49 archaeal MAGs, primarily consisting of Thermopro-

teota (27 MAGs) and Micrarchaeota (10 MAGs). Additionally, a total of 264 medium- and high-

quality bacterial MAGs were obtained ( Fig. 2 ). The following phyla have at least 10 MAGs each:

Bacteroidota (36 MAGs), Chloroflexota (20 MAGs), Desulfobacterota (10 MAGs), Firmicutes (16

MAGs), Patescibacteria (10 MAGs), Proteobacteria (29 MAGs), Spirochaetota (15 MAGs), and Ver-
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Fig. 2. Major archaeal (A) and bacterial (B) MAG phyla constructed from hot spring samples. (C) Phylogenomic tree (H: 

high-quality MAG, M: medium-quality MAG). 
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ucomicrobiota (13 MAGs). Other phyla are shown in the Fig. 2 and the .xlsx master list (Mende-

ey Data). Multiple MAGs belong to poorly understood candidate divisions or environmental

amples, including the HRBIN17, WOR-3, DUMJ01, ABY1, SZUA-567, UBA4820, UBA3054, UBA5377,

BA9087, BMS3BBIN04, UBA8468, UBA4092, EX4484-205, PGYV01, UBA2361, UBA10030, SM23-

1, UBA11346, UBA5829, JAAYUW01, BSN033, and others. 

. Experimental Design, Materials and Methods 

The GPS coordinates for the Sungai Klah (SK) hot spring is 3 °59′ 50.50′ ′ N and 101 °23′ 35.51′ ′ E.

n 2015, data on metagenomic shotgun sequencing of water samples collected from the SK
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stream were published. A pooled sample mixture of water and sediment was collected from

multiple points along the hot spring stream, where temperatures ranged from 64 to 100 °C. Mi-

crobial cells trapped on a 0.45-μm pore size filter (Sartorius, Göttingen, Germany) were sub-

jected to total DNA extraction using the Metagenomic DNA Isolation Kit (Epicentre, Wisconsin,

USA). The metagenome library was prepared using Illumina Nextera DNA Sample Prepara-

tion Kit, following the manufacturer’s protocols. Shotgun sequencing was performed using

the Illumina HiSeq 2500 sequencer (San Diego, CA, USA), utilizing a 150 bp paired-end ap-

proach with dual indexing [ 1 ]. Earlier reports presented data on microbial diversity and

gene functional analyses but did not include MAGs due to the limitations of bioinformatic

pipelines at the time. Here in this current report, we used the raw data, amounting to 80 Gb

(SRA accession: ERX345285), underwent trimming and filtering with Cutadapt v3.3 (param-

eters: -a IlluminaAdapters.fa -A IlluminaAdapters.fa -e 0.1 -O 13 -q 30 –trim-n -m 50), fol-

lowed by de novo assemblies using MEGAHIT v1.2.9 [ 11 ] (parameters: –min-count 2 –k-list

21,29,39,59,79,99,119,141). The metaWRAP v1.3 pipeline [ 12 ], incorporating MetaBAT2 v2.12.1,

CONCOCT v1.0.0, and MaxBin2 v2.2.6 algorithms, was used for the binning process. To gener-

ate medium- to high-quality MAGs, the Bin_refinement (parameters: -c 50 -x 10; MAGs were

filtered for > 50% completeness and < 10% contamination), Blobology, Quant_bins, and Reassem-

bled_bin modules within the metaWRAP pipeline were utilized. The quality of the MAGs was

assessed using the CheckM v1.0.12 program [ 13 ]. Barrnap v0.9 was used to predict the rRNA

sequences, while ARAGORN v1.2.40 was used to identify the tRNA sequences from each MAG

[ 14 ]. The metaWRAP’s Classify_bins module (utilizing NCBI nt and NCBI taxonomy database)

and GTDB-Tk v1.7.0 (utilizing GTDB reference data version r202) were used for MAGs taxonomy

assignment [ 9 , 14 ]. 

Limitations 

The sequencing of the metagenome was performed using one of the early versions of Illumina

flow cells and kits, resulting in an average raw read length of 2 ×150bp on the Illumina HiSeq

2500 sequencer. This read length is shorter than the latest standards, such as the NovaSeq 60 0 0,

which can generate 2 ×250bp reads. However, the total generated raw data was about 80 Gb,

which should compensate for the limitation described earlier. 

Ethics Statement 
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Data Availability 

Dataset of 313 metagenome-assemble genomes from streamer hot spring water (Original data)

(Mendeley Data). 

https://data.mendeley.com/datasets/d7sdbdb3yk/2
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