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Complete Genome Sequence of Mameliella alba Strain KU6B, a

Cyclohexylamine-Utilizing Marine Bacterium

Taisei Yamamoto,® Yaxuan Liu,® Yoshie Hasegawa,? ‘' Hiroaki lwaki?
2Department of Life Science & Biotechnology, Kansai University, Suita, Osaka, Japan

ABSTRACT Here, we report the complete genome sequence of Mameliella alba strain
KU6B, a bacterium newly isolated from seawater of Boso Peninsula in Japan that is capa-
ble of utilizing cyclohexylamine. The complete genome contained a 5,386,988-bp circular
chromosome and three circular plasmids of 256,516, 112,434, and 76,727 bp.

he cyclohexylamine (CHAM) degradation pathway is potentially useful for not only

bioremediation but also synthetic organic chemistry. In particular, the flavin-
containing CHAM oxidase from Brevibacterium oxydans IH-35A has been shown to have
synthetic potential for industrially important chiral amines (1-7). To date, CHAM-
utilizing bacteria have been isolated only from terrestrial sites.

Here, we report the complete genome sequence of Mameliella alba KU6B, a marine
CHAM-utilizing bacterium, in order to improve our knowledge of the biocatalytic
potential of marine bacteria.

M. alba KU6B was isolated from surface seawater collected from Boso Peninsula in
Chiba, Japan (latitude, 34.9; longitude, 134.89). Briefly, marine bacteria were collected from
1 liter of seawater by filtration and were suspended in Daigo’s IMK-SP (Nihon Pharmaceu-
tical) as described previously (8). A 1-ml suspension of the sample was inoculated into 4 ml
Daigo’s IMK-SP supplemented with 5 mM CHAM as a carbon source and incubated at 25°C
on a rotary shaker at 100 rpm. After 7 days of enrichment, 4 ul of the culture medium was
transferred to fresh medium and incubated for 7 days. Strain purification was performed as
described previously (9). The isolate KU6B did not grow on Daigo’s IMK-SP without CHAM,
indicating that KU6B utilizes CHAM as a sole source of carbon.

To isolate the genomic DNA, M. alba KU6B was cultured for 2 days in 50 ml marine
agar 2216 (Becton, Dickinson) at 25°C. Cells were washed with Tris-EDTA buffer and
then resuspended in 15 ml of the same buffer. Genomic DNA was isolated using
Wilson'’s procedure (10).

A 20-kb SMRTbell template library was prepared and sequenced using a PacBio RS I
instrument (Pacific Biosciences), and subreads were filtered, as described previously (11).
Default parameters were used for all software, unless otherwise noted. In total, 137,582
reads, composed of 1,517,719,281 bp, with an N, value of 15,913 bp, were obtained. The
reads were de novo assembled with the Hierarchical Genome Assembly Process (HGAP)
protocol version 3 in SMRT Analysis software (12) to produce four circular contigs totaling
5,832,665 bp. The genome sequence was annotated with DFAST (https://dfast.nig.ac.jp)
(13). The basic genome characteristics are shown in Table 1.

Strain KU6B was identified using 16S rRNA gene sequence analysis, digital DNA-DNA
hybridization (dDDH) (14, 15), and average nucleotide identity (ANI) (16), as described
previously (11). The 16S rRNA gene sequence of strain KU6B was most similar to that
of the type strain of M. alba, exhibiting 99.50% identity, and dDDH and ANI values
compared with the type strain of M. alba were 84.4% and 97.8%, respectively. The
values exceeded the proposed species boundary values (16, 17), suggesting that strain
KU6B is a novel strain of the known species M. alba.
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TABLE 1 General genomic characteristics of Mameliella alba KU6B

G+C Coverage No. of coding No. of No. of GenBank
Genome feature Length (bp) content (%) (%) sequences rRNAs tRNAs accession no.
Chromosome 5,386,988 65.1 187 5,531 9 60 AP022337
pKUB257 256,516 63.1 156 279 0 2 AP022338
pKUB112 112,434 62.7 313 124 0 0 AP022339
pKUB77 76,727 59.9 83 75 0 0 AP022340
Total 5,832,665 64.9 186 6,009 9 62

To identify genes related to CHAM degradation, we performed BLAST searches using

in silico molecular cloning software (in silico biology) and the CHAM-, cyclohexanone-,
and cyclopentanone-degrading genes of terrestrial bacteria (3, 18) as the query se-
quences. Using these data, we identified the gene cluster-encoding enzymes involved
in the complete oxidation of cyclohexanone to adipate at nucleotide positions 59336
to 71649 of plasmid pKUB77. However, we could not determine the gene responsible
for the oxidation of CHAM to cyclohexanone, indicating the presence of a novel
CHAM-oxidation enzyme.

This complete genome sequence will facilitate the identification of the CHAM-

oxidation enzyme and provide insights into the CHAM-degradation pathway in marine
bacteria and evolutionary aspects of marine CHAM degraders.

Data availability. The genome sequence of Mameliella alba strain KU6B is available

from DDBJ/EMBL/GenBank with accession numbers AP022337, AP022338, AP022339,
and AP022340. The associated BioProject, BioSample, and Sequence Read Archive
accession numbers are PRJDB9188, SAMD00200669, and DRR205090, respectively.

ACKNOWLEDGMENT

REFERENCES

1.

10.

Volume 9

Iwaki H, Shimizu M, Tokuyama T, Hasegawa Y. 1999. Biodegradation of
cyclohexylamine by Brevibacterium oxydans IH-35A. Appl Environ Micro-
biol 65:2232-2234. https://doi.org/10.1128/AEM.65.5.2232-2234.1999.

. lwaki H, Shimizu M, Tokuyama T, Hasegawa Y. 1999. Purification and

characterization of a novel cyclohexylamine oxidase from the
cyclohexylamine-degrading Brevibacterium oxydans IH-35A. J Biosci Bio-
eng 88:264-268. https://doi.org/10.1016/51389-1723(00)80007-9.

. Mirza IA, Burk DL, Xiong B, Ilwaki H, Hasegawa Y, Grosse S, Lau PC,

Berghuis AM. 2013. Structural analysis of a novel cyclohexylamine oxi-
dase from Brevibacterium oxydans IH-35A. PLoS One 8:@60072. https://
doi.org/10.1371/journal.pone.0060072.

. Leisch H, Grosse S, Iwaki H, Hasegawa Y, Lau P. 2012. Cyclohexylamine

oxidase as a useful biocatalyst for the kinetic resolution and dereacem-
ization of amines. Can J Chem 90:39-45. https://doi.org/10.1139/v11
-086.

. Li G, Ren J, lwaki H, Zhang D, Hasegawa Y, Wu Q, Feng J, Lau PC, Zhu D.

2014. Substrate profiling of cyclohexylamine oxidase and its mutants
reveals new biocatalytic potential in deracemization of racemic amines.
Appl Microbiol Biotechnol 98:1681-1689. https://doi.org/10.1007/s00253
-013-5028-1.

. Wittcoff HA, Rueben BG, Plotkin JS. 2004. Industrial organic chemicals

second edition. Wiley, New York.

. Nugent TC (ed). 2010. Chiral amine synthesis: methods, developments

and applications. Wiley-VCH, Weinheim, Germany.

. lwaki H, Takada K, Hasegawa Y. 2012. Maricurvus nonylphenolicus gen.

nov., sp. nov., a nonylphenol-degrading bacterium isolated from sea-
water. FEMS Microbiol Lett 327:142-147. https://doi.org/10.1111/j.1574
-6968.2011.02471.x.

. lwaki H, Yasukawa N, Fujioka M, Takada K, Hasegawa Y. 2013. Isolation

and characterization of a marine cyclohexylacetate-degrading bacterium
Lutimaribacter litoralis sp. nov., and reclassification of Oceanicola pacifi-
cus as Lutimaribacter pacificus comb. nov. Curr Microbiol 66:588-593.
https://doi.org/10.1007/500284-013-0321-x.

Chachaty E, Saulnier P. 2000. Isolating chromosomal DNA from bacteria,

Issue 19 e00273-20

This work was supported, in part, by JSPS KAKENHI grant number 17K07735.

p 29-32. In Rapley R. (ed), The nucleic acid protocols handbook, vol 1.
Humana Press, Totowa, NJ.

. Yamamoto T, Hasegawa Y, Kawahara H, Iwaki H. 2019. Complete ge-

nome sequence of Pseudomonas sp. Strain KUIN-1, a model strain for
studies on the production of cell-free ice nucleation proteins. Microbiol
Resour Announc 8:@01204-19. https://doi.org/10.1128/MRA.01204-19.

. Chin CS, Alexander DH, Marks P, Klammer AA, Drake J, Heiner C, Clum A,

Copeland A, Huddleston J, Eichler EE, Turner SW, Korlach J. 2013. Non-
hybrid, finished microbial genome assemblies from long-read SMRT
sequencing data. Nat Methods 10:563-569. https://doi.org/10.1038/
nmeth.2474.

. Tanizawa Y, Fujisawa T, Nakamura Y. 2018. DFAST: a flexible prokaryotic

genome annotation pipeline for faster genome publication. Bioinformat-
ics 34:1037-1039. https://doi.org/10.1093/bioinformatics/btx713.

. Auch AF, von Jan M, Klenk H-P, Goker M. 2010. Digital DNA-DNA

hybridization for microbial species delineation by means of genome-to
genome sequence comparison. Stand Genomic Sci 2:117-134. https://
doi.org/10.4056/sigs.531120.

. Meier-Kolthoff JP, Auch AF, Klenk H-P, Goker M. 2013. Genome

sequence-based species delimitation with confidence intervals and im-
proved distance functions. BMC Bioinformatics 14:60. https://doi.org/10
.1186/1471-2105-14-60.

. Richter M, Rossell6-Méra R. 2009. Shifting the genomic gold standard

for the prokaryotic species definition. Proc Natl Acad Sci U S A
106:19126-19131. https://doi.org/10.1073/pnas.0906412106.

. Meier-Kolthoff JP, Goker M. 2019. TYGS is an automated high-

throughput platform for state-of-the-art genome-based taxonomy. Nat
Commun 10:2182. https://doi.org/10.1038/s41467-019-10210-3.

. Lau PCK, Leisch H, Yachnin BJ, Mirza |A, Berghuis AM, Iwaki H, Hasegawa

Y. 2010. Sustained development in Baeyer-Villiger biooxidation technol-
ogy, p 343-372. In Cheng HN, Gross R (ed), Green polymer chemistry:
biocatalysis and biomaterials, ACS Symposium series vol 1043. American
Chemical Society, Washington, DC.

mra.asm.org 2


https://www.ncbi.nlm.nih.gov/nuccore/AP022337
https://www.ncbi.nlm.nih.gov/nuccore/AP022338
https://www.ncbi.nlm.nih.gov/nuccore/AP022339
https://www.ncbi.nlm.nih.gov/nuccore/AP022340
https://www.ncbi.nlm.nih.gov/bioproject/PRJDB9188
https://www.ncbi.nlm.nih.gov/biosample/SAMD00200669
https://www.ncbi.nlm.nih.gov/sra/DRR205090
https://doi.org/10.1128/AEM.65.5.2232-2234.1999
https://doi.org/10.1016/S1389-1723(00)80007-9
https://doi.org/10.1371/journal.pone.0060072
https://doi.org/10.1371/journal.pone.0060072
https://doi.org/10.1139/v11-086
https://doi.org/10.1139/v11-086
https://doi.org/10.1007/s00253-013-5028-1
https://doi.org/10.1007/s00253-013-5028-1
https://doi.org/10.1111/j.1574-6968.2011.02471.x
https://doi.org/10.1111/j.1574-6968.2011.02471.x
https://doi.org/10.1007/s00284-013-0321-x
https://doi.org/10.1128/MRA.01204-19
https://doi.org/10.1038/nmeth.2474
https://doi.org/10.1038/nmeth.2474
https://doi.org/10.1093/bioinformatics/btx713
https://doi.org/10.4056/sigs.531120
https://doi.org/10.4056/sigs.531120
https://doi.org/10.1186/1471-2105-14-60
https://doi.org/10.1186/1471-2105-14-60
https://doi.org/10.1073/pnas.0906412106
https://doi.org/10.1038/s41467-019-10210-3
https://www.ncbi.nlm.nih.gov/nuccore/AP022337
https://www.ncbi.nlm.nih.gov/nuccore/AP022338
https://www.ncbi.nlm.nih.gov/nuccore/AP022339
https://www.ncbi.nlm.nih.gov/nuccore/AP022340
https://mra.asm.org

	Data availability. 
	ACKNOWLEDGMENT
	REFERENCES

