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Abstract : Over the past few decades, microorganisms have made major contribution in natural product research, particu-
larly those from the genus Streptomyces. Streptomyces humi MUSC 119T was previously isolated as novel streptomycete 
from mangrove soil in Malaysia. During the screening programme for bioactive strains, this strain was discovered to possess 
antioxidant activity – scavenging and reducing accumulation of free radicals in biochemical assays. Consequently, whole 
genome sequencing was performed to evaluate genomic potential of the strain. Based on our analysis, the genome size of 
MUSC 119T is described to be 10.01 Mbps with G + C content of 71.80%. Based on antiSMASH analysis, the strain possess 
great genomic potential, having nine biosynthetic gene clusters displaying high similarities to known gene clusters. These 
findings indicates that mangrove Streptomyces species like MUSC 119T may potentially play an important role in drug de-
velopment process, while the availability of its whole genome sequences allows further manipulation to isolate and identify 
compound of interest.
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Short Introduction

Owing to their ability in synthesizing bioactive com-
pounds of various structures, members of Streptomyces 
have always been in the limelight for the search of phar-
maceutically important compounds[1-6]. Coupled with their 
ability to synthesize various bioactive compounds, their 
unique life cycle and spore formation has allowed these 
filamentous bacteria to survive and colonize various habi-
tats, covering both terrestrial and marine region[7-18]. Strep-
tomyces humi MUSC 119T was recovered from mangrove 
soil in east coast of Peninsular Malaysia[19]. Using poly-
phasic approach[20], strain MUSC 119T was determined 
as a novel species belonging to the genus Streptomyces. 
The type strain of MUSC 119T is available at two culture 
collection centres with accession of (=DSM 42174(T) = 

MCCC 1K00505(T)). Further investigation of the strain 
revealed that its fermentative extract possessed potent 
antioxidant activity (unpublished). Therefore, the strain 
was subjected whole genome sequencing to assist in the 
understanding of its genomic potential, particularly for 
the biosynthesis of pharmaceutically important com-
pounds. 

Data description

For DNA extraction, genomic DNA of MUSC 119T 
was obtained using MasterpureTM DNA purification kit 
(Epicentre, Illumina Inc., Madison, WI, USA) before 
subjected to RNase (Qiagen, USA) treatment[21-23]. Ge-
nomic DNA quality was evaluated with NanoDrop spec-
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trophotometer (Thermo Scientific, Waltham, MA, USA) 
and a Qubit version 2.0 fluorometer (Life Technologies, 
Carlsbad, CA, USA). Subsequently, DNA library was 
prepared using Nextera ™ DNA Sample Preparation 
kit (Nextera, USA) and the quality of DNA library was 
checked with Bioanalyzer 2100 high sensitivity DNA 
kit (Agilent Technologies, Palo Alto, CA)[24]. Whole 
genome shotgun project of MUSC 119T was performed 
using paired sequencing on an Illumina MiSeq platform 
with MiSeq Reagent Kit 2 (2 × 250 bp; Illumina Inc., 
Madison, WI, USA), which generated 4,376,924 paired-
end reads. The assembly of trimmed sequence was car-
ried out on CLC Genomic Workbench version 5.1 (CLC 
Bio, Denmark), resulted in 214 contigs and an N50 contig 
size of approximately 126,586 bp. The assembled ge-
nome size comprised 10,014,215 bp, with an average 
coverage of 148.0-fold and G + C content of 71.80 %. 
The genome sequence of Streptomyces humi MUSC 119T 
has been deposited at DDBJ/EMBL/GenBank under ac-
cession of LBMU00000000. The version described here 
is the second version. 

Streptomyces humi MUSC 119T

Genome size (bp) 10,014,215
Contigs 214
Contigs N50 (bp) 126,586
G + C content % 71.80
Genome coverage 148.0x
Protein coding genes 8,338

Table 1. General genomic features of Streptomyces humi 
strain MUSC 119T.

The assembled genome was annotated using Rapid An-
notation using Subsystem Technology (RAST)[25]. Gene 
prediction was performed using Prodigal version 2.6, 
while ribosomal RNA (rRNA) and transfer RNA (tRNA) 
were predicted using RNAmmer and tRNAscan SE ver-

sion 1.21, respectively[26-28]. The analysis from RAST re-
vealed 8,338 protein-coding genes, along with a total of 
72 RNA genes (Figure 1). Based on RAST system, most 
of the protein-coding genes were involved in amino ac-
ids metabolism (8.8 %), followed by carbohydrate me-
tabolism (8.7 %) and production of cofactors, vitamins, 
prosthetic groups, pigments (4.6 %). Further analysis on 
antibiotics & Secondary Metabolite Analysis SHell (an-
tiSMASH)[29] predicted more than 100 biosynthetic gene 
clusters in MUSC 119T genome. A total of nine biosyn-
thetic gene clusters showed similarity more than 70% to 
known gene clusters. Among these gene clusters, there 
were gene clusters associated with production of melanin, 
lantipeptides and non-ribosomal peptides. Furthermore, 
there was one gene cluster associated with biosynthesis of 
siderophores, desferrioxamine B. There have been several 
reports indicated potential of Streptomyces species to pro-
duce desferrioxamine[30-31]. As an iron chelating molecule, 
desferrioxamine is often used to treat iron overload clini-
cally[31] and there have been reports indicating potential 
use of desferrioxamine for the diseases like antibacterial 
and anticancer.

The detection of these gene clusters highlight genomic 
potential of MUSC 119T and prompt deeper investigation 
into their expression and function. With the availability of 
the whole genome sequence of MUSC 119T, the current 
project opens a new window to hasten the drug discovery 
process, allowing genomic manipulations to exploit the 
strain for production of useful bioactive products.
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Figure 1. Subsystem category distribution of Streptomyces humi MUSC 119T (based on RAST annotation server).
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