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Abstract

Micromonosporasp. Rc5, a rare actinomycetes isolated from Egyptian desert. It showed antimicrobial
activity against some food and blood borne pathogens. NRPS and PKS biosynthetic gene clusters were
recorded in our strain. Previous findings ensure that, Micromonosporasp. Rc5 is a promising source for
novel antibiotic production against multi drug resistant pathogens.

Keywords: Micromonospora-Antimicrobial-Next generation sequencing-lllumina platform-food borne

pathogens.

Genome Annoucment

Micromonospora is the type genus of the family
Micromonosporaceae, which are Gram positive,
filamentous, aerobic bacteria which have diverse
habitats such as soil, water, marine sediment and
mangrove . This family produces many of the
well-known antibiotics such as the
aminoglycosides gentamicin and amikacin®.

In this study, we reported the draft genome
sequence of Micromonospora sp. Rc5, isolated
from a sandy soil in Sinai Desert, North East of

Egypt, 2009. It was isolated on selective humic
acid vitamin agar media and starch casein agar, by
rehydration and centrifugation method®.This
strain showed biological activity against some
food and blood borne pathogens, such as
Staphylococcus aureus ATCC 6538, Pseudo-
monas aeruginosa ATCC 10145, Klebsiella
pneumonia ATCC 10031, Streptococcus mutans
ATCC 25175, Escherichia coli ATCC 51659 and
Salmonella enterica ATCC 25566. Hemolytic
effect on blood agar plates was also tested and
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resulted positive with a small zone of clearance. In
addition, probing of the genome using specific
primers for polyketide synthase and nonribosomal
peptide synthetase gene clusters reveled several
hits 7. This preliminary screening was supported
by genome analysis which yielded in excess of 20
clusters indicating a considerable bioactive
potential.

DNA was extracted from mycelium using the
Promega Wizard Genomic DNA Purification Kit,
the mycelium was recovered from a liquid culture
of seven days grown in starch casein broth®.The
genome was sequenced using Illumina paired-end
technology by Microbes NG
(http://www.microbesng.uk), which is supported
by the BBSRC (grant number BB/L024209/1).
The bioinformatic analysis were provided by the
sequencing company, which used Trimmomaticto
trim raw reads® and other software such as
Samtools % and bwa-mem™™ to quality filter the
reads and assemble the genome. Gene annotation
was performed via the NCBI Prokaryotic Genome
Annotation  Pipeline®™ and an additional
annotation was done using Prokka version 1.1®®
to assist identifying gene clusters. The assembly
metrics provided by Microbes NG were calculated
using QUAST.

DNA sequencing resulted in 2,252Mb raw reads
with128.284 coverage. The assembly consists of
513 contigs. The draft genome was 7,702,789 bp,
with an average GC content of 73.64%. A total of
6,792 coding sequences (CDS) with 6,504 coding
genes, 3 recorded non-coding RNAs and63 RNA
genes with 50 tRNAs were identified by NCBI
prokaryote pipeline (Table, 1).

Preliminary information derived from the genomic
data indicated that the strain harbored a
gramicidin-like gene cluster. The cluster also
resembled a surfactin synthase subunit, which
have been previously reported in Micromonos-
porasp. 4.

Table (2): Genome notification of
Micromonospora sp. Rc5 provided by Microbes
NG (http://www.microbesng.uk) using the assem-
bly metrics calculated using QUAST software.

Sample ID Micromonospora sp. Rc5
Median insert size 476
Mean coverage 128.284
Number of reads 2252025
contigs 513
Largest contig 123083
Total length 7702789
GC (%) 73.64
N50 28785
N75 15228
L50 87
L75 181

Nucleotide sequence accession number

This Whole Genome Sequencing Bioproject has
been deposited at EMBL/Gen Bank under no.
PRINA354176 (BioSample SAMNO06041774,
Accession MQMKO00000000).

Conflicts of interest
The authors declare no conflicts of interest.

Acknowledgments

We gratefully acknowledge financial support by
the Biotechnology and Biological Science
Research  Council (BBSRC) BB/L026074
(EMHW and CB). DH was supported by a
Newton-Mosharafa Scholarship, Funded by both
the Egyptian Mission and the British Council.

References

1. Goodfellow M, Williams ST. 1983.
Ecology of actinomycetes. Annu Rev
Microbiol 37:189-216.

2. Veyisoglu A, Carro L, Cetin D, Guven K,
Sproer C, Potter G, Klenk H-P, Sahin N,
Goodfellow M. 2016. Micromonospora
profundi sp. nov., isolated from deep
marine sediment. International Journal of
Systematic and Evolutionary Microbiology
66:4735-4743.

3. Songsumanus A, Tanasupawat S, Igarashi
Y, Kudo T. 2013. Micromonospora
maritima sp. nov., isolated from mangrove

Dina H.Amin et al IMSCR Volume 05 Issue 11 November 2017

Page 30223


https://www.usadellab.org/cms/?page=trimmomatic
https://samtools.sourceforge.net/
https://bio-bwa.sourceforge.net/
https://bioinf.spbau.ru/quast
http://www.microbesng.uk/
https://bioinf.spbau.ru/quast

10.

soil. International Journal of Systematic
and Evolutionary Microbiology 63:554-
559.

Weinstein MJ, Luedemann GM, Oden
EM, Wagman GH, Rosselet JP, Marquez
JA, Coniglio CT, Charney W, Herzog HL,
Black J. 1963. Gentamicin,l a New
Antibiotic Complex from Micromon-
ospora. Journal of Medicinal Chemistry
6:463-464.

Hayakawa M. 2008. Studies on the
Isolation and Distribution of Rare
Actinomycetes in Soil.
Actinomycetologica 22:12-19.

Amos GCA, Borsetto C, Laskaris P, Krsek
M, Berry AE, Newsham KK, Calvo-Bado
L, Pearce DA, Vallin C, Wellington EMH.
2015. Designing and Implementing an
Assay for the Detection of Rare and
Divergent NRPS and PKS Clones in
European, Antarctic and Cuban Soils.
PLoS ONE 10:e0138327.

Bredholdt H, Galatenko OA, Engelhardt
K, Fjaervik E, Terekhova LP, Zotchev SB.
2007. Rare actinomycete bacteria from the
shallow water sediments of the Trondheim
fjord, Norway: isolation, diversity and
biological activity. Environ Microbiol
9:2756-2764.

Williams ST, Davis FL. 1965. Use of
Antibiotics for Selective Isolation and
Enumeration of Actinomycetes in Soil.
Microbiology 38:251-261.

Bolger AM, Lohse M, Usadel B. 2014.
Trimmomatic: a flexible trimmer for
[llumina sequence data. Bioinformatics
30:2114-2120.

Li H, Handsaker B, Wysoker A, Fennell T,
Ruan J, Homer N, Marth G, Abecasis G,
Durbin R, Genome Project Data
Processing S. 2009. The Sequence
Alignment/Map format and SAMTtools.
Bioinformatics 25:2078-2079.

11.

12.

13.

14.

Li H, Durbin R. 2009. Fast and accurate
short read alignment with Burrows—
Wheeler transform. Bioinformatics
25:1754-1760.

Tatusova T, DiCuccio M, Badretdin A,
Chetvernin V, Nawrocki EP, Zaslavsky L,
Lomsadze A, Pruitt KD, Borodovsky M,
Ostell J. 2016. NCBI prokaryotic genome
annotation pipeline. Nucleic Acids Res
44:6614-6624.

Seemann T. 2014. Prokka: rapid prokar-
yotic genome annotation. Bioinformatics
doi:10.1093/bioinformatics/btul53.

Pang X, Zhao J, Fang X, Liu H, Zhang Y,
Cen S, Yu L. 2016. Surfactin derivatives
from Micromonospora sp. CPCC 202787
and their anti-HIV activities. J Antibiot
(Tokyo) doi:10.1038/ja.2016.63.

Dina H.Amin et al IMSCR Volume 05 Issue 11 November 2017

Page 30224




