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ABSTRACT Here, we report the complete genome sequence of Microbacterium sp.
strain 10M-3C3, which was isolated from Lake Matano, Indonesia. The genome is
3,387,846 bp long, encodes 3,351 predicted proteins, and has a G�C content of
71.6%.

Actinobacteria frequently dominate microbial assemblages in freshwater lakes,
where they are critical to the cycling of carbon and other nutrients (1). After it was

observed that nearly 30% of reads in a surface water metagenome from Lake Matano
in Indonesia, mapped to Actinobacteria, the filtration-acclimation method was used to
obtain actinobacterial isolates from this extremely phosphorus-limited lake (2–4). Here,
we report the whole-genome sequence of the isolate Microbacterium sp. strain
10M-3C3.

Water was collected from Lake Matano at position 2°28=00�S and 121°17=00�E at a
10-m depth on 5 October 2013 and filtered through a 0.2-�m filter. The filtrate was
inoculated into inorganic basal medium and acclimatized to increasing concentrations
of nutrient broth-soytone-yeast (NSY) extract medium (3). Following acclimation, liquid
cultures were transferred to 0.3% NSY agar plates, and single colonies were restreaked
to isolation. Strain 10M-3C3 forms circular, shiny, bright yellow colonies. Individual cells
are club shaped (Fig. 1) and stain Gram positive. Genomic DNA was extracted from cells
grown in liquid NSY medium using previously described methods for freshwater
Actinobacteria (5).

Single-molecule real-time (SMRT) libraries were prepared using the standard PacBio
protocol for 20-kb libraries (Pacific Biosciences). DNA fragments larger than 10 kb were
size-selected using BluePippin (Sage Science). The average fragment size of the library
was 30 kb measured by a fragment analyzer (Advanced Analytical Technologies, Inc.).
Sequencing was completed on a PacBio RS II single-molecule sequencer in one SMRT
cell using P6-C4 chemistry with a 6-h movie.

Reads were assembled using Hierarchical Genome Assembly Process 3 (HGAP3)
within the SMRT Analysis version 2.3.0 software from Pacific Biosciences with 23-kb
seed read fragment lengths. Reads of inserts were filtered by quality 0.8 and read
length 1 kb using the PreAssembler filter version 1 protocol. The single resulting contig
was plotted against itself using Gepard version 1.4 (6), and the region of overlap was
identified, producing a single circular contig 3,387,846 bp long with 407� coverage
and a G�C content of 71.6%. This is at the high end of known microbial G�C contents,
which range from �15 to 75% (7).

Rapid Annotations using Subsystems Technology (RAST) version 2.0 and Prokka
version 1.11 were used to predict the open reading frames (8–10). Default Prokka
parameters were used; for RAST, the classic RAST defaults were used (annotation
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scheme, classic RAST; gene caller, RAST; FIGfam version, Release70; automatically fix
errors, yes; backfill gaps, yes). A consensus annotation was generated using BEACON
version 3.0 (11). This genome encodes 1 16S-23S-5S rRNA operon, 53 tRNAs, and 3,351
protein coding sequences. Using Magic-BLAST (12) (alignment score of �50), the
genome was compared to the metagenomic data set derived from water collected at
the same site during the same field campaign (13). Of the more than 880,000 reads in
the metagenome, 4,870 mapped to the Microbacterium sp. strain 10M-3C3 genome at
�86% identity (93% average identity), covering �9.3% of the genome. Since reads
mapping to this genome represent �0.5% of the metagenomic data set, this isolate is
representative of the Microbacterium spp. in Lake Matano.

Data availability. The complete assembled, annotated genome sequence of Micro-
bacterium sp. strain MWH-10M3C3 has been deposited in the DDBJ/ENA/GenBank
database under the accession no. CP034245. The raw sequence reads have been
deposited in the SRA database under accession no. SRX4932182.
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Hempel et al.

Volume 8 Issue 4 e01649-18 mra.asm.org 2

https://www.ncbi.nlm.nih.gov/nuccore/CP034245
https://www.ncbi.nlm.nih.gov/sra/SRX4932182
https://doi.org/10.1128/AEM.66.11.5053-5065.2000
https://doi.org/10.1128/AEM.02399-16
https://doi.org/10.1016/j.mimet.2004.02.004
https://doi.org/10.1016/j.mimet.2004.02.004
https://doi.org/10.4319/lo.2008.53.1.0319
https://mra.asm.org


5. Keffer JL, Hahn MW, Maresca JA. 2015. Characterization of an unconven-
tional rhodopsin from the freshwater actinobacterium Rhodoluna laci-
cola. J Bacteriol 197:2704 –2712. https://doi.org/10.1128/JB.00386-15.

6. Krumsiek J, Arnold R, Rattei T. 2007. Gepard: a rapid and sensitive tool for
creating dotplots on genome scale. Bioinformatics 23:1026–1028. https://
doi.org/10.1093/bioinformatics/btm039.

7. Brocchieri L. 2014. The GC content of bacterial genomes. J Phylogenetics
Evol Biol 2:1–3.

8. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards RA, Formsma K,
Gerdes S, Glass EM, Kubal M, Meyer F, Olsen GJ, Olson R, Osterman AL,
Overbeek RA, McNeil LK, Paarmann D, Paczian T, Parrello B, Pusch GD,
Reich C, Stevens R, Vassieva O, Vonstein V, Wilke A, Zagnitko O. 2008.
The RAST server: Rapid Annotations using Subsystems Technology. BMC
Genomics 9:75. https://doi.org/10.1186/1471-2164-9-75.

9. Overbeek R, Olson R, Pusch GD, Olsen GJ, Davis JJ, Disz T, Edwards RA,

Gerdes S, Parrello B, Shukla M, Vonstein V, Wattam AR, Xia F, Stevens R.
2014. The SEED and the Rapid Annotation of microbial genomes using
Subsystems Technology (RAST). Nucleic Acids Res 42:D206–D214. https://
doi.org/10.1093/nar/gkt1226.

10. Seemann T. 2014. Prokka: rapid prokaryotic genome annotation. Bioin-
formatics 30:2068 –2069. https://doi.org/10.1093/bioinformatics/btu153.

11. Kalkatawi M, Alam I, Bajic VB. 2015. BEACON: automated tool for Bacte-
rial GEnome Annotation ComparisON. BMC Genomics 16:616. https://
doi.org/10.1186/s12864-015-1826-4.

12. NCBI Resource Coordinators. 2018. Database resources of the National
Center for Biotechnology Information. Nucleic Acids Res 46:D8 –D13.
https://doi.org/10.1093/nar/gkv1290.

13. Yao M, Henny C, Maresca JA. 2016. Freshwater bacteria release methane
as a by-product of phosphorus acquisition. Appl Environ Microbiol 82:
AEM.02399-16. https://doi.org/10.1128/AEM.02399-16.

Microbiology Resource Announcement

Volume 8 Issue 4 e01649-18 mra.asm.org 3

https://doi.org/10.1128/JB.00386-15
https://doi.org/10.1093/bioinformatics/btm039
https://doi.org/10.1093/bioinformatics/btm039
https://doi.org/10.1186/1471-2164-9-75
https://doi.org/10.1093/nar/gkt1226
https://doi.org/10.1093/nar/gkt1226
https://doi.org/10.1093/bioinformatics/btu153
https://doi.org/10.1186/s12864-015-1826-4
https://doi.org/10.1186/s12864-015-1826-4
https://doi.org/10.1093/nar/gkv1290
https://doi.org/10.1128/AEM.02399-16
https://mra.asm.org

	Data availability. 
	ACKNOWLEDGMENTS
	REFERENCES

