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from Soil

John M. Sutton,a* Timothy J. Bushman,a,b Denise M. Akob,b Janna L. Fiersta

aDepartment of Biological Sciences, The University of Alabama, Tuscaloosa, Alabama, USA
bU.S. Geological Survey, Geology, Energy, and Minerals Science Center, Reston, Virginia, USA

ABSTRACT We report the genome of Rhodococcus opacus strain MoAcy1 (DSM 44186),
an aerobic soil isolate capable of using acetylene as its primary carbon and energy source
(acetylenotrophy). The genome is composed of a single circular chromosome of ;8 Mbp
and two closed plasmids, with a G1C content of 67.3%.

Acetylenotrophic microbes use acetylene (C2H2) as their primary carbon and energy
source (1), and one such organism is Rhodococcus opacus strain MoAcy1 (DSM 44186).

This strain was isolated by Rosner et al. from soil in Tübingen, Germany, on a mineral medium
under an air headspace containing 10% acetylene (2). Strain MoAcy1 has a biochemically dis-
tinct acetylene hydratase (AH) enzyme, compared to that of Syntrophotalea acetylenica (2–5).
To better understand aerobic acetylenotrophs and the versatility of this species, we report
the complete genome of R. opacus strain MoAcy1, which was obtained from the German
Collection of Microorganisms and Cell Cultures (DSMZ) (DSM 44186).

Strain MoAcy1 was propagated on both Trypticase soy broth (TSB) (6) and acetyleno-
trophic medium (2) at 28°C. Genomic DNA (gDNA) for Pacific Biosciences (PacBio) sequenc-
ing was extracted from a culture grown on TSB using the U.S. Department of Energy Joint
Genome Institute cetyltrimethylammonium bromide (CTAB) procedure for isolating high-
molecular-weight gDNA (http://jgi.doe.gov/wp-content/uploads/2014/02/JGI-Bacterial-DNA
-isolation-CTAB-Protocol-2012.pdf). gDNA for Illumina sequencing was isolated from a cul-
ture grown on acetylenotrophic medium using a modified phenol-chloroform extraction
procedure (7). gDNA concentrations and purity were determined as described by Sutton et
al. (8), and the gDNA was then sent to the University of California, Davis, Genome Center
(http://genomecenter.ucdavis.edu) for sequencing on an RS II system (PacBio, Menlo Park,
CA) and to the Microbial Genome Sequencing Center (https://www.migscenter.com) for
sequencing on a NextSeq 2000 system (Illumina, Inc., San Diego, CA). A PacBio SMRTbell
library was prepared with 20-kb inserts via BluePippin size selection and then sequenced
with P6-C4 chemistry on the PacBio RS II platform (9). PacBio sequencing yielded 122,352
reads, with an N50 value of 15,836 bp. An Illumina standard shotgun library was constructed
and sequenced on the Illumina NextSeq 2000 platform. Illumina sequences were quality
filtered and trimmed for Phred scores of.Q10, resulting in a total of 3,234,702 paired-end
150-bp sequence reads. PacBio libraries were assembled using NextDenovo v. 2.4.0 (https://
github.com/Nextomics/NextDenovo), which filtered out reads of,1,000 bp. Default param-
eters were used for all software unless otherwise specified. The assembly was polished with
both PacBio and Illumina libraries using NextPolish v. 1.3.1 (https://github.com/Nextomics/
NextPolish). The final assembly yielded 3 contigs based on 1.57 Gbp of PacBio sequences,
which provided an average coverage of 315�.

The contigs were run through Circlator v. 1.5.5 (10), which revealed that the largest
contig was a complete, circular chromosome and provided no evidence that the smaller con-
tigs were part of the larger circular chromosome. We conclude that the complete genome
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of R. opacus strain MoAcy1 consists of an 8,044,513-bp chromosome, with a G1C content of
67.3%, and two plasmids, i.e., pRop44186_a (745 kb; G1C content, 74.5%) and pRop44186_b
(52 kb; G1C content, 66.7%). Genome annotation by the NCBI Prokaryotic Genome
Annotation Pipeline (PGAP) (11) predicted 7,415 genes, of which 7,351 are protein-coding
genes. The genome contained a total of 64 RNA genes, including 12 rRNAs (5S rRNA, 4
copies; 16S rRNA, 4 copies; 23S rRNA, 4 copies), 49 tRNAs, 1 transfer-messenger RNA, and 2
noncoding RNAs.

Data availability. The complete genome sequence of R. opacus strain MoAcy1 (DSM
44186) was deposited in the NCBI database under the following accession numbers:
BioProject, PRJNA561397; BioSample, SAMN12617337; SRA, SRR15616890 (PacBio reads) and
SRR15616889 (Illumina reads); and GenBank, CP082160 (chromosome), CP082159
(pRop44186_a), and CP082158 (pRop44186_b).

ACKNOWLEDGMENTS
We thank Yesha Shrestha and Robert Andrews with assistance in cultivating the strain.
Funding was provided by the U.S. Geological Survey Toxic Substances Hydrology

Program. J.M.S. and J.L.F. were supported by NSF grants uRoL 1921585 and DEB 1941854.
Any use of trade, firm, or product names is for descriptive purposes only and does

not imply endorsement by the U.S. government.

REFERENCES
1. Akob DM, Sutton JM, Fierst JL, Haase KB, Baesman S, Luther GW, Miller LG,

Oremland RS. 2018. Acetylenotrophy: a hidden but ubiquitousmicrobial metab-
olism? FEMSMicrobiol Ecol 94:fiy103. https://doi.org/10.1093/femsec/fiy103.

2. Rosner BM, Rainey FA, Kroppenstedt RM, Schink B. 1997. Acetylene degra-
dation by new isolates of aerobic bacteria and comparison of acetylene
hydratase enzymes. FEMS Microbiol Lett 148:175–180. https://doi.org/10
.1111/j.1574-6968.1997.tb10285.x.

3. Seiffert GB, Ullmann GM, Messerschmidt A, Schink B, Kroneck PM, Einsle O.
2007. Structure of the non-redox-active tungsten/[4Fe:4S] enzyme acetylene
hydratase. Proc Natl Acad Sci U S A 104:3073–3077. https://doi.org/10.1073/
pnas.0610407104.

4. Boll M, Einsle O, Ermler U, Kroneck PM, Ullmann GM. 2016. Structure and
function of the unusual tungsten enzymes acetylene hydratase and class
II benzoyl-coenzyme A reductase. J Mol Microbiol Biotechnol 26:119–137.
https://doi.org/10.1159/000440805.

5. Kroneck PM. 2016. Acetylene hydratase: a non-redox enzyme with tung-
sten and iron-sulfur centers at the active site. J Biol Inorg Chem 21:29–38.
https://doi.org/10.1007/s00775-015-1330-y.

6. Atlas RM. 2004. Handbook of microbiological media, 3rd ed. CRC Press,
Boca Raton, FL.

7. Green MR, Sambrook J. 2017. Isolation of high-molecular-weight DNA
using organic solvents. Cold Spring Harb Protoc 2017:pdb. prot093450.
https://doi.org/10.1101/pdb.prot093450.

8. Sutton JM, Millwood JD, Mccormack AC, Fierst JL. 2021. Optimizing
experimental design for genome sequencing and assembly with
Oxford Nanopore Technologies. Gigabyte https://doi.org/10.46471/
gigabyte.27.

9. Eid J, Fehr A, Gray J, Luong K, Lyle J, Otto G, Peluso P, Rank D, Baybayan P,
Bettman B, Bibillo A, Bjornson K, Chaudhuri B, Christians F, Cicero R, Clark
S, Dalal R, Dewinter A, Dixon J, Foquet M, Gaertner A, Hardenbol P, Heiner
C, Hester K, Holden D, Kearns G, Kong XX, Kuse R, Lacroix Y, Lin S,
Lundquist P, Ma CC, Marks P, Maxham M, Murphy D, Park I, Pham T,
Phillips M, Roy J, Sebra R, Shen G, Sorenson J, Tomaney A, Travers K,
Trulson M, Vieceli J, Wegener J, Wu D, Yang A, Zaccarin D, Zhao P, Zhong
F, Korlach J, Turner S. 2009. Real-time DNA sequencing from single poly-
merase molecules. Science 323:133–138. https://doi.org/10.1126/science
.1162986.

10. Hunt M, Silva ND, Otto TD, Parkhill J, Keane JA, Harris SR. 2015. Cir-
clator: automated circularization of genome assemblies using long
sequencing reads. Genome Biol 16:294. https://doi.org/10.1186/s13059-015
-0849-0.

11. 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. https://doi.org/10.1093/
nar/gkw569.

Sutton et al.

Volume 11 Issue 1 e00814-21 mra.asm.org 2

https://www.dsmz.de/collection/catalogue/details/culture/DSM-44186
https://www.dsmz.de/collection/catalogue/details/culture/DSM-44186
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA561397
https://www.ncbi.nlm.nih.gov/biosample/SAMN12617337
https://www.ncbi.nlm.nih.gov/sra/SRR15616890
https://www.ncbi.nlm.nih.gov/sra/SRR15616889
https://www.ncbi.nlm.nih.gov/nuccore/CP082160
https://www.ncbi.nlm.nih.gov/nuccore/CP082159
https://www.ncbi.nlm.nih.gov/nuccore/CP082158
https://doi.org/10.1093/femsec/fiy103
https://doi.org/10.1111/j.1574-6968.1997.tb10285.x
https://doi.org/10.1111/j.1574-6968.1997.tb10285.x
https://doi.org/10.1073/pnas.0610407104
https://doi.org/10.1073/pnas.0610407104
https://doi.org/10.1159/000440805
https://doi.org/10.1007/s00775-015-1330-y
https://doi.org/10.1101/pdb.prot093450
https://doi.org/10.46471/gigabyte.27
https://doi.org/10.46471/gigabyte.27
https://doi.org/10.1126/science.1162986
https://doi.org/10.1126/science.1162986
https://doi.org/10.1186/s13059-015-0849-0
https://doi.org/10.1186/s13059-015-0849-0
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.1093/nar/gkw569
https://mra.asm.org

	Outline placeholder
	Data availability.

	ACKNOWLEDGMENTS
	REFERENCES

