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Microbacterium (formerly Corynebacterium) sp. No. 7 was isolated from activated sludge as a polypropylene glycol (PPG)-
assimilating bacterial strain. Its oxidative PPG degradation has been proposed on the basis of PPG dehydrogenase activity and
the metabolic products. Here, we report the complete genome sequence of Microbacterium sp. No. 7. The genome of the strain
No. 7 is composed of a 4,599,046-bp circular chromosome and two linear plasmids. The whole finishing was conducted in silico
with aids of the computational tools GenoFinisher and AceFileViewer. Strain No. 7 is available from the Biological Resource
Center, National Institute of Technology and Evaluation (NITE) (Tokyo, Japan).
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Microbacterium sp. No. 7 was first isolated as a polypropylene
glycol (PPG)-utilizing strain from activated sludge accli-

mated to PPG, which was identified as Corynebacterium sp. No. 7
(1). Later, it was misidentified as Stenotrophomonas maltophilia,
based on a commercial analysis of 16S rRNA genes (not depos-
ited) (2). Most recently, we reidentified it as Microbacterium sp., as
its 16S rRNA gene (accession no. LC003038) showed the closest
similarity (98.2% identical) to that of Microbacterium ulmi (acces-
sion no. AY062021). Afterwards, we isolated several PPG-utilizing
sphingomonads (3). The oxidation pathway of PPG has been pro-
posed on the basis of PPG dehydrogenase activity and character-
ization of the metabolic products (4), and matrix-assisted laser
desorption ionization–time of flight (MALDI-TOF) mass spec-
trometry confirmed that the secondary alcohol is preferentially
oxidized to the keto form (5). Strain No. 7 possessed several PPG
dehydrogenases (2, 6, 7), which were classified by cellular localiza-
tion and electron acceptors, such as pyrroloquinoline quinone,
NAD, and artificial acceptors.

The strain No. 7 genome was sequenced using 454 GS-FLX
Titanium (Roche) and the HiSeq and MiSeq systems (Illumina). A
fragment library was constructed for the 454 GS-FLX sequencing,
and mate-pair and paired-end libraries were constructed for Illu-
mina sequencing. The mate-pair library was sequenced by MiSeq
for 251 bp apiece from both ends to obtain 2.2 M pairs (4.4 M
reads). Each pair of reads was processed by ShortReadManager
(SRM) to extract mate pairs (MP), while read sequences were
trimmed for adaptors and inverted to make the pair inward facing.
The Illumina paired-end library, constructed by using a PCR-free
kit, was sequenced by MiSeq for 251 bp apiece from both ends,
and we obtained 3.6 M paired-end (PE) reads. The reads were
subjected to SRM trimming, in which 21-mers appearing fewer
than three times were regarded as sequence errors or correspond-
ing to adapter junctions. GS-FLX reads and MP and PE reads were

used for assembly by Newbler version 2.8, in which 0.19 M FLX
reads (121.9 Mb), 0.93 M MP reads (147 Mb), 3.3 M PE reads
(598 Mb) were used (867 Mb in total), and we obtained 11 scaf-
folds and 167 contigs.

Finishing was conducted using GenoFinisher and AceFi-
leViewer (8). The 58 repeat-induced gaps were closed by
GenoFinisher and AceFileViewer. To close 13 gaps that arose by a
lack of reads, the Illumina reads before trimming and the reads
from mate-pair library that were not extracted as mate pairs were
searched for reads that filled the gaps.

The complete sequence of the strain No. 7 genome comprised
one circular chromosome of 4,599,046 bp and two linear plasmids
of 135,111 bp and 93,808 bp. The linear plasmid ends were con-
firmed by examining MP reads that constituted the plasmid ends.
We found that those reads before adapter trimming carried a sin-
gle 19-nucleotide (nt) adapter of the Nextera mate-pair library
(AGATGTGTATAAGAGACAG) joined to the end of the plas-
mids.

The finished sequence was confirmed by FinishChecker, anno-
tated by the NCBI Prokaryotic Genomes Annotation Pipeline
(PGAP), and curated using GenomeMatcher (9). While referring
to annotation data obtained from the Microbial Genome Anno-
tation Pipeline (http://www.migap.org/), we corrected the start
codon positions and added genes that were missing in the PGAP
annotation.

Nucleotide sequence accession numbers. The genome se-
quence of Microbacterium sp. No. 7 has been deposited in the
NCBI under the accession numbers CP012697 to CP012699.

ACKNOWLEDGMENTS

This work was supported by grants-in-aid from the Ministry of Educa-
tion, Culture, Sports, Science, and Technology, Japan (15H04471), and
the Ministry of Economy, Trade and Industry of Japan.

crossmark

Genome AnnouncementsNovember/December 2015 Volume 3 Issue 6 e01400-15 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01400-15&domain=pdf&date_stamp=2015-12-10
http://genomea.asm.org


REFERENCES
1. Kawai F, Hanada K, Tani Y, Ogata K. 1977. Bacterial degradation of water-

insoluble polymer (polypropylene glycol). J Ferment Technol 55:89–96.
2. Tachibana S, Kawai F, Yasuda M. 2002. Heterogeneity of dehydrogenases

of Stenotrophomonas maltophilia showing dye-linked activity with polypro-
pylene glycols. Biosci Biotechnol Biochem 66:737–742. http://dx.doi.org/
10.1271/bbb.66.737.

3. Hu X, Fukutani A, Liu X, Kimbara K, Kawai F. 2007. Isolation of bacteria
able to grow on both polyethylene glycol (PEG) and polypropylene glycol
(PPG) and their PEG/PPG dehydrogenases. Appl Microbiol Biotechnol
73:1407–1413. http://dx.doi.org/10.1007/s00253-006-0616-y.

4. Kawai F, Okamoto T, Suzuki T. 1985. Aerobic degradation of polypro-
pylene glycol by Corynebacterium sp. J Ferment Technol 63:239 –244.

5. Hu X, Liu X, Tani A, Kimbara K, Kawai F. 2008. Proposed oxidative
metabolic pathway for polypropylene glycol in Sphingobium sp. strain
PW-1. Biosci Biotechnol Biochem 72:1115–1118. http://dx.doi.org/
10.1271/bbb.70749.

6. Tachibana S, Kuba N, Kawai F, Duine JA, Yasuda M. 2003. Involvement
of a quinoprotein (PQQ-containing) alcohol dehydrogenase in the degra-
dation of polypropylene glycols by the bacterium Stenotrophomonas
maltophilia. FEMS Microbiol Lett 218:345–349. http://dx.doi.org/
10.1111/j.1574-6968.2003.tb11540.x.

7. Tachibana S, Naka N, Kawai F, Yasuda M. 2008. Purification and char-
acterization of cytoplasmic NAD-dependent polypropylene glycol dehy-
drogenase from Stenotrophomonas maltophilia. FEMS Microbiol Lett 288:
266 –272. http://dx.doi.org/10.1111/j.1574-6968.2008.01363.x.

8. Ohtsubo Y, Maruyama F, Mitsui H, Nagata Y, Tsuda M. 2012. Complete
genome sequence of Acidovorax sp. strain KKS102, a polychlorinated-
biphenyl degrader. J Bacteriol 194:6970 – 6971. http://dx.doi.org/10.1128/
JB.01848-12.

9. Ohtsubo Y, Ikeda-Ohtsubo W, Nagata Y, Tsuda M. 2008.
GenomeMatcher: a graphical user interface for DNA sequence compar-
ison. BMC Bioinformatics 9:376. http://dx.doi.org/10.1186/1471-2105-9
-376.

Ohtsubo et al.

Genome Announcements2 genomea.asm.org November/December 2015 Volume 3 Issue 6 e01400-15

http://genomea.asm.org

	Complete Genome Sequence of a Polypropylene Glycol-Degrading Strain, Microbacterium sp. No. 7
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

