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a b s t r a c t 

TA4-1 is the type strain of Streptomyces chiangmaiensis . The 

TA4-1 strain was isolated from a stingless bee ( Tetragonilla 

collina ). Here we present the draft genome sequence data 

of S. chiangmaiensis TA4-1. The Illumina NextSeq 550 se- 

quencer was used to generate paired-end reads from the ge- 

nomic DNA of the pure culture of S. chiangmaiensis TA4-1. 

The draft genome sequence of strain TA4-1 consists of 776 

contigs with a total size of 9,707,984 base pairs, an N50 of 

32,937 base pairs, and a GC content of 69.73 %. Digital DNA- 

DNA hybridisation (dDDH) and average nucleotide identity 

(ANI) analysis showed that S. yaanensis CGMCC 4.7035 had 

the highest dDDH value (32.7 %) and ANIm value (88.50 %) 

when compared with TA4-1. The presented data indicate the 

∗ Corresponding author. 

E-mail address: nawarat@sut.ac.th (N. Nantapong). 

Social media: @OhooNanta (N. Nantapong) 

https://doi.org/10.1016/j.dib.2024.110611 

2352-3409/© 2024 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC license 

( http://creativecommons.org/licenses/by-nc/4.0/ ) 

https://doi.org/10.1016/j.dib.2024.110611
http://www.ScienceDirect.com/science/journal/23523409
http://www.elsevier.com/locate/dib
http://crossmark.crossref.org/dialog/?doi=10.1016/j.dib.2024.110611&domain=pdf
https://www.ncbi.nlm.nih.gov/nuccore/JAYWVC000000000
mailto:nawarat@sut.ac.th
https://twitter.com/twitter/@OhooNanta
https://twitter.com/twitter/@OhooNanta
https://doi.org/10.1016/j.dib.2024.110611
http://creativecommons.org/licenses/by-nc/4.0/


2 M. Yasawong, A. Rosyidah and T. Songngamsuk et al. / Data in Brief 55 (2024) 110611 

Keywords: 

Type strain 

Terpene 

Polyketide 

Nonribosomal peptide 

Desferrioxamine 

Flaviolin 

potential for a reference genome sequence in bacterial taxon- 

omy, comparative genomics, and the investigation of bioac- 

tive compound biosynthesis in S. chiangmaiensis TA4-1. The 

draft genome sequence data have been deposited at NCBI un- 

der the Bioproject accession number PRJNA680432. 

© 2024 The Authors. Published by Elsevier Inc. 
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pecifications Table 

Subject Biological sciences 

Specific subject area Omics: Genomics 

Data format Raw and analysed 

Type of data Tables, figures 

Data collection DNA was extracted using the phenol-chloroform method and sequenced on an 

Illumina NextSeq 550. Fastp v0.23.4 was used for adapter trimming and quality 

filtering. Unicycler v0.5.0 was employed for genome assembly, and QUAST 

v5.0.2 was used to determine assembly metrics. CheckM v1.1.2 was used to 

assess genome quality. The Type (Strain) Genome Server was used for 

phylogenomic tree analysis. A genomic map was generated using Proksee. 

Genome annotation was performed using NCBI PGAP. Gene clusters involved in 

secondary metabolite biosynthesis were identified using antiSMASH v7.0. 

Data source location Streptomyces chiangmaiensis TA4-1 (TISTR 1982) was purchased from the 

Thailand Institute of Scientific and Technological Research (TISTR), Pathum 

Thani, Thailand (14 °02′ 39.5"N 100 °43′ 08.0"E). 

Data accessibility Sequencing data were deposited in the National Center for Biotechnology 

Information (NCBI) Genbank database under the accession number 

JAYWVC0 0 0 0 0 0 0 0 0. The deposited draft genome sequencing data are available 

at https://www.ncbi.nlm.nih.gov/nuccore/JAYWVC0 0 0 0 0 0 0 0 0 . 

. Value of the Data 

• The draft genome sequence of S. chiangmaiensis TA4-1 serves as a reference genome for bac-

terial taxonomy using average nucleotide identity and digital DNA-DNA hybridisation. 

• The draft genome sequence of S. chiangmaiensis TA4-1 can benefit comparative genomic re-

search on other Streptomyces species that produce bioactive compounds. 

• Elucidating the genome sequence of S. chiangmaiensis TA4-1 may assist in the investigation

of the biosynthesis of bioactive compounds. 

. Background 

Streptomyces chiangmaiensis is a Gram-positive bacterium isolated from the Southeast Asian

tingless bee, Tetragonilla collina , collected in Chiang Mai Province, Thailand [ 1 ]. Streptomyces

s well known for its diverse secondary metabolites [ 2 ]. Although the specific bioactive com-

ounds of S. chiangmaiensis are not well documented. Streptomyces species are rich sources

f antibiotics, antifungals, antivirals, antitumors, antihypertensives, and immunosuppressants

 2 , 3 ]. Streptomyces is a promising candidate for the biocontrol of phytopathogenic microorgan-

sms because of its broad biotechnological potential [ 4 ]. Further research is required to inves-

igate the bioactive compounds produced by S. chiangmaiensis and their potential applications

 1 ]. 

http://creativecommons.org/licenses/by-nc/4.0/
https://www.ncbi.nlm.nih.gov/nuccore/JAYWVC000000000


M. Yasawong, A. Rosyidah and T. Songngamsuk et al. / Data in Brief 55 (2024) 110611 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Data Description 

Here we present the draft genome sequence data for S. chiangmaiensis TA4-1 ( Fig. 1 ). Gene

clusters containing genes that produce bioactive compounds and their predicted phenotypes are

also included. 

The genome consisted of 776 contigs with a total size of 9,707,984 bp, an N50 value of 32,937

bp, and a GC content of 69.73 % ( Table 1 ). 

The draft genome of S. chiangmaiensis TA4-1 was found to be 99.82 % complete, with an

estimated contamination of 1.35 %. The digital DNA-DNA hybridisation (dDDH) and average nu-

cleotide identity (ANI) values show that S. yaanensis CGMCC 4.7035 has the highest dDDH value

(32.7 %) and ANIm value (88.50 %) compared with TA4-1 ( Table 2 ). Fig. 2 presents the phyloge-

nomic tree of strain TA4-1 and its closely related type strains. 

Analysis of gene clusters involved in secondary metabolite biosynthesis revealed that S. chi-

angmaiensis TA4-1 can synthesise antimicrobial agents, including albaflavenone [ 6 ] and ε-poly-

L-lysine [ 7 ] ( Table 3 ). The study also demonstrated that TA4-1 can produce flaviolin 1,3,6,8-

tetrahydroxynaphthalene, which has UV protection properties [ 8 ]. Additionally, S. chiangmaiensis

TA4-1 can synthesise the iron chelator desferrioxamine [ 9 ]. 

The draft genome sequence data can be used as a reference genome for bacterial taxonomy

and is expected to aid in identifying the genes responsible for the synthesis of bioactive com-

pounds and secondary metabolites in S. chiangmaiensis TA4-1. 
Fig. 1. The genome map of S. chiangmaiensis TA4-1 was created using Proksee [ 5 ]. Blue arrows indicate coding DNA 

sequences (CDSs), and grey arrows represent contigs. The green and purple peaks represent GC skew + and GC skew-, 

respectively, and the black peaks indicate GC content. 
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Table 1 

Genomic features and assembly statistics of S. chiangmaiensis TA4-1. 

Attribute S. chiangmaiensis TA4-1 

Genome size (bp) 9,707,984 

Number of contigs 776 

Genome coverage 195 ×
GC content (%) 69.73 

Largest contig (bp) 187,615 

N50 32,937 

N75 15,872 

L50 80 

L75 182 

Total gene 9,376 

Total CDS 9,330 

tRNA 40 

rRNA 3 

ncRNA 3 

CRISPR repeat 1 

Table 2 

Digital DNA-DNA hybridisation (dDDH) and average nucleotide identity (ANI) values were calculated for strain TA4-1 

and closely related Streptomyces species. 

No. Species Strain Accession number dDDH (%) ANIb (%) ANIm (%) 

1 Streptomyces yaanensis CGMCC 4.7035 CP134053 32.7 84.36 88.50 

2 Streptomyces 

colonosanans 

MUSC 93 MLYP0 0 0 0 0 0 0 0 31.2 82.87 87.97 

3 Streptomyces glomeratus DSM 41457 JAKEEB0 0 0 0 0 0 0 0 0 30.9 83.82 87.85 

4 Streptomyces cynarae HUAS 13-4 CP106793 30.5 83.23 87.71 

5 Streptomyces nodosus ATCC 14899 CP009313 30.3 82.84 87.60 

6 Streptomyces nodosus DSM 40109 JACHMR0 0 0 0 0 0 0 0 0 30.2 82.82 87.58 

7 Streptomyces 

macrolidinus 

RY43-2 JAMWMR0 0 0 0 0 0 0 0 0 28.9 81.91 87.25 

8 Streptomyces avermitilis NBRC 14893 BA0 0 0 030 27.0 81.49 86.38 

9 Streptomyces avermitilis DSM 46492 LMWT010 0 0 0 0 0 27.0 81.54 86.39 

10 Streptomyces avermitilis MA-4680 BAVY0 0 0 0 0 0 0 0 27.0 81.46 86.38 

11 Streptomyces speibonae NRRL B-24240 JNXM0 0 0 0 0 0 0 0 25.9 79.43 86.13 

12 Streptomyces 

leeuwenhoekii 

C34 AZSD0 0 0 0 0 0 0 0 25.8 79.72 86.21 

13 Streptomyces harenosi PRKS01-65 WYCT010 0 0 0 0 0 25.8 79.63 86.16 

14 Streptomyces 

leeuwenhoekii 

DSM 42122 LN831790 25.6 79.65 86.18 

15 Streptomyces 

chromofuscus 

DSM 40273 CP063374 25.5 79.82 86.08 

16 Streptomyces indiaensis DSM 43803 JAKEIO0 0 0 0 0 0 0 0 0 25.2 79.76 85.87 

17 Streptomyces 

thermoviolaceus subsp. 

apingens 

JCM 4312 BMSR010 0 0 0 0 0 24.9 78.82 85.93 

18 Streptomyces fuscus GXMU-J15 JASJUS0 0 0 0 0 0 0 0 0 24.8 79.40 85.84 

19 Streptomyces 

thermodiastaticus 

JCM 4840 BNBV010 0 0 0 0 0 24.6 78.88 85.81 

20 Streptomyces pluripotens MUSC 135 CP021080 24.0 78.64 85.59 

dDDH, digital DNA-DNA hybridisation; ANIb, average nucleotide identity algorithm using BLAST; ANIm, average nu- 

cleotide identity algorithm using MUMmer. 



M. Yasawong, A. Rosyidah and T. Songngamsuk et al. / Data in Brief 55 (2024) 110611 5 

Fig. 2. The phylogenomic tree was reconstructed using whole-genome sequence data from S. chiangmaiensis TA4-1 and 

its closely related type strain on the TYGS platform. Branch numbers were determined based on pseudo-bootstrap sup- 

port values greater than 70 % from 100 replicates using Genome Blast Distance Phylogeny (GBDP), with an average 

branch support of 75.0 %. 

Table 3 

Secondary metabolite biosynthesis gene clusters identified by antiSMASH. 

Contig Type Position (bp) Closest known 

biosynthetic class 

Predicted secondary 

metabolites 

Similarity 

5 Terpene 65,852-86,355 Terpene Geosmin 100 % 

22 Ectoine 20,948-31,346 Other Ectoine 100 % 

28 T2PKS 24,922-63,772 Polyketide Spore pigment 75 % 

29 Siderophore 9,805-39,577 Other Desferrioxamine 

B/Desferrioxamine E 

100 % 

41 T3PKS 3,937-45,001 Polyketide Flaviolin/1,3,6,8- 

tetrahydroxynaphthalene 

100 % 

53 Terpene 6,045-27,091 Terpene Albaflavenone 100 % 

57 NAPAA 21,704-41,027 NRP ε-Poly-L-lysine 100 % 

268 Terpene 1-7,255 Terpene Hopene 53 % 

NAPAA, non-alpha poly-amino acids like ε-Polylysin; NRP, non-ribosomal peptide; T2PKS, type II polyketide synthases; 

and T3PKS, type III polyketide synthases. 

 

 

 

 

 

 

 

 

 

 

 

4. Experimental Design, Materials, and Methods 

4.1. Bacterial Strain and Genomic DNA Preparation 

The type strain of S. chiangmaiensis (TA4-1 = TISTR 1982) was obtained from the Thai-

land Institute of Scientific and Technological Research (TISTR), Pathum Thani, Thailand. The ge-

nomic DNA (gDNA) of strain TA4-1 was extracted from cells grown in International Streptomyces

Project-2 (ISP-2) broth at 37 °C for 48 h. Bacterial cells were collected by centrifugation at 10,0 0 0

rpm for 5 min and transferred to microcentrifuge tubes. The cell pellet was suspended in 500 μL

of TNE buffer (0.1 mM Tris HCl, 0.01 mM EDTA, 1M NaCl). Next, 50 μL of lysozyme (40 mg/mL)

and 25 μL of RNAse A (25 mg/mL) were added, and the mixture was incubated at 37 °C for 60

min. Subsequently, 60 μL of 10 % SDS and 40 μL of 1 mg/mL proteinase K were mixed and incu-

bated at 50 °C for 20 min. Next, a mixture of phenol, chloroform, and isoamyl alcohol (25:24:1)

was added, and the tube was inverted to facilitate mixing before being centrifuged at 5,0 0 0

rpm for 15 min. The upper layer was transferred to a new tube and mixed with 50 μL of 3M
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a-acetate and one volume of phenol, chloroform, and isoamyl alcohol (25:24:1). The mixture

as then centrifuged at 5,0 0 0 rpm for 15 min. Subsequently, the top layer was collected, and

NA precipitation was performed using 1.25 mL of ice-cold absolute ethanol. The mixture was

hen incubated at -20 °C for 5 min, followed by centrifugation at 7,0 0 0 rpm for 15 min to collect

he DNA pellet. The gDNA pellet was washed three times with 1 mL of 70 % ice-cold ethanol

nd centrifuged at 10,0 0 0 rpm for 5 min. The gDNA was then dried in a dry bath at 50 °C and

issolved in 50 μL of nuclease-free water. The quality of gDNA was assessed using agarose gel

lectrophoresis and NanoDrop spectrophotometry (Thermo Scientific, USA). 

.2. Whole Genome Sequencing and Assembly 

The Nextera XT DNA library preparation kit (Illumina, CA, USA) was used to generate se-

uencing libraries from 1 ng of DNA. Raw sequencing reads were obtained using a NextSeq 550

equencer (Illumina, CA, USA) and a NextSeq 500/550 high output kit v2.5 (300 cycles, 2 × 150-

p reads). Quality assessments, adapter trimming, and quality filtering were performed using

astp v0.23.4 with default settings [ 10 ]. Unicycler v0.5.0 was used for de novo genome assem-

ly of the raw reads with default settings [ 11 ]. Genome assembly metrics were evaluated using

UAST v5.0.2 with default parameters [ 12 ]. 

.3. Taxonomic Identification of the Strain 

The assessment of genome quality was conducted using CheckM v1.1.2 with default settings

 13 ]. Digital DNA-DNA hybridisation (dDDH) analysis and a phylogenomic tree derived from the

hole genome sequences of TA4-1 and its related type strains were conducted using the Type

Strain) Genome Server (TYGS) [ 14 ]. The ANI values for strain TA4-1 and closely related Strepto-

yces species were calculated using JSpeciesWS [ 15 ]. 

.4. Genome Annotation and Analysis of Gene Clusters Involved in Secondary Metabolite 

iosynthesis 

Proksee [ 5 ] generated a genomic map of S. chiangmaiensis TA4-1, which was then anno-

ated using the NCBI Prokaryotic Genome Annotation Pipeline (PGAP) with default settings [ 16 ].

urthermore, we conducted annotation and analysis of gene clusters responsible for secondary

etabolite biosynthesis using antiSMASH v7.0 with default settings [ 17 ]. 

imitations 

Next-generation sequencing techniques produce large amounts of data. However, the result-

ng de novo genome assemblies are often incomplete, which makes them susceptible to annota-

ion errors. This is particularly true for the imprecise estimation of genes that may exist in the

A4-1 draft genome. 

thics Statement 

This study did not involve the use of human or animal subjects. The authors declare that this

anuscript is original and has not been published elsewhere. 
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Data Availability 

Streptomyces chiangmaiensis strain TA4-1, whole genome shotgun sequencing project (Origina

data) (The National Center for Biotechnology Information (NCBI) Genbank database). 
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