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Complete and Draft Genome Sequences of Aerobic
Methanotrophs Isolated from a Riparian Wetland
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ABSTRACT Wetlands are important sources of methane emissions, and the impacts
of these emissions can be mitigated by methanotrophic bacteria. The genomes of
methanotrophs Methylomonas sp. strain LL1 and Methylosinus sp. strain H3A, as well
as Methylocystis sp. strains H4A, H15, H62, and L43, were sequenced and are reported
here.

etlands are among the largest source of the greenhouse gas methane (1).

Methanotrophic bacteria are the only biological filter, mitigating emission to the
atmosphere (1). Here, we report the complete genome sequence of Methylomonas sp.
strain LL1 and the draft genome sequences of Methylosinus sp. strain H3A and
Methylocystis sp. strains H4A, H15, H62, and L43. These bacteria were isolated as pre-
viously described (2) from the same riparian wetland where composition and func-
tioning of the methanotrophic community were described (3-5).

Strains were grown as described previously (2) in a nitrate mineral salts (NMS) me-
dium, at 25°C in an atmosphere of 30% CH, in air, and were harvested in mid-exponen-
tial phase. Bacterial genomic DNA was extracted using either the GNOME DNA isola-
tion kit (MP Biomedicals, USA) (all Methylocystis sp. strains) or the Genomic-tip 100/G kit
(Qiagen Benelux BV, The Netherlands) (Methylomonas sp. strain LL1 and Methylosinus sp.
strain H3A), according to the manufacturers' instructions. The sequencing libraries of the
genomes of Methylomonas sp. strain LL1 and Methylosinus sp. strain H3A were prepared
using the SMRTbell template prep kit 1.0 and sequenced in one single-molecule real-
time (SMRT) cell using the PacBio RS Il (Pacific Biosciences, Inc., USA) sequencing plat-
form, which was executed by the Genomics Facility of the School of Medicine of the
University of Maryland (Baltimore, USA). Quality control, raw read filtering, and genome
assembly were performed with the help of SMRT analysis software v2.3.0 (Pacific
Biosciences, Inc.) featuring Hierarchical Genome Assembly Process algorithm v3 (HGAP3)
(6). The HGAP3 data processing pipeline comprised PreAssembler v1 for filtering, Celera
assembler v8.1 for assembly (7), BLASR v1 (8) for mapping, and Quiver v1 (6) for consen-
sus polishing using only unambiguously mapped reads. HGAP3 defaults settings were
applied, except for the genome size estimate parameter, set to 5.0 Mbp. The complete-
ness of the Methylomonas sp. strain LL1 genome was assessed using the benchmarking
universal single-copy orthologs (BUSCO; v4.14) software (https://busco.ezlab.org) (9) with
the gammaproteobacteria_odb10 database (quality score, 98.9%; 366 total BUSCO
groups searched). The genomes of all Methylocystis sp. strains were sequenced using an
lllumina HiSeq 2000 instrument. Library preparation (10), sequencing, and sequence
quality control and trimming using internally developed software SOAPnuke v1.4.0 and
parameters -l 15 -q 0.2 -n 0.05 (11) were performed at BGI Tech Solutions (Hong Kong,
China). The sequencing library was prepared according to BGI protocols. Briefly, 1 g
genomic DNA was randomly fragmented by a Covaris sonicator. DNA fragments were
end repaired and A tailed. Next, lllumina adapters were ligated to the 3’-adenylated
DNA, which was purified using AxyPrep Mag PCR clean up kit. The resulting fragments

Volume 10 Issue 9 e01438-20

Citation de Assis Costa OY, Meima-Franke M,
Bodelier PLE. 2021. Complete and draft
genome sequences of aerobic methanotrophs
isolated from a riparian wetland. Microbiol
Resour Announc 10:e01438-20. https://doi.org/
10.1128/MRA.01438-20.

Editor J. Cameron Thrash, University of
Southern California

Copyright © 2021 de Assis Costa et al. This is
an open-access article distributed under the
terms of the Creative Commons Attribution 4.0
International license.

Address correspondence to Paul L. E. Bodelier,
p.bodelier@nioo.knaw.nl.

This article is publication number 7151 of the
Netherlands Institute of Ecology (NIOO-KNAW).
Received 21 December 2020

Accepted 11 February 2021

Published 4 March 2021

A Mierobiolesy  myra.asm.org 1


https://orcid.org/0000-0002-5757-5572
https://busco.ezlab.org
https://doi.org/10.1128/MRA.01438-20
https://doi.org/10.1128/MRA.01438-20
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://mra.asm.org
https://crossmark.crossref.org/dialog/?doi=10.1128/MRA.01438-20&domain=pdf&date_stamp=2021-3-4

de Assis Costa et al.

"L66¥/9VYNIdd S! Apnis Y3 Jo saquinu 133(oidoig Y >
9|24 pioe dijAxoquedul ‘D | ‘Aemyred seused-joyuakap-uspquil ‘N3 ‘Aemyied jjosopnog-1auiug ‘gl ‘Aemyied areydsoydouow asojnql A1orejiwisse ‘dyny ‘Aemyied ajeydsoyd asojuad ‘ddd

‘39]2A> dulIas ‘DS ‘aseusbAxoouow sueylaw 3|gn|os ‘ONINS ‘SIsayiuksolq auoulnb suljouinbojoliAd ‘DD ‘seseusboipAysp apAysplew.o) pue joueyiaw payull-DDd ‘XOW ‘@seusbAxoouow sueyaw punog-aueiquaw ‘OWINd 4
'saduanbas yYNQg bulpod ‘sad »

(€8165TELYYS) VD1 'dW3 DS
000000000YYNAYI ‘OWWS ‘DDd ‘XOW ‘O €LY'SYL 8¢ 6l6'c v'c9 ON 981 ¥55'668'9 1'0'z Aey STT'L90'Y  000Z basiH eutwny €47 ds suslOoihyran
(L8L6STE LYYS) VDL 'dW3 DS
000000000ZONAVI ‘OWWS ‘DDd XoW ‘OWWd €zL'ale €9 80V'v 129 ON 6ty YEL'VLE'9 1'0'z Aey LZS'0vS'y  000Z basiH eutwnyy|  zoH “ds susAojAyzapy
(0816STELYYS) vD1'dW3‘aa3os
000000000ADNAVI ‘OWIS ‘DDd oW ‘OWNd 709'8€T 8¢ vlIT'Y €79 ON 867 0/£'066'9  1'0°C Aey 999'88Z'v 000 baSIH eutwn|||  viH "ds saslojAyian
(Y8L6STE LYYS) VDL 'dW3 DS
000000000XONAYI ‘OWWS ‘DDd ‘XOW ‘O 98T'LLT 6€ €l6'E €79 ON 8’6t 009'L68'9 1'0'z Aey €6¥'€50'y  000Z basiH eutwny  gLH “ds susfoifyran
(Z816STE LYYS) VDL 'dW3 DS
000000000MONAVI ‘OWINS ‘DD XOW ‘OWINd 6vY'L6EY Ll VL6 [472] ON 9l 8LY'SlL 8€9'€9 L'8ARI9IDD 789v8€’'S l1SYolgded  veH “ds snuisojfyrapn
VDL 'dNg
(S8165TELYYS) ‘aa3 'dwny ‘ddd 'OS
1'759%90dD ‘L'€59¥90dD  ‘OWWS ‘DDd ‘XoW ‘OWIWd L15'86L'V [ANNT4474 609 SOA 9l LLEYL Y//'8L L'8A RIS €68'€T6'Y ISy oigoed L7 "ds souowojAyian
,'ou oSkemyzed (dq) spjoyeds ,sad (%) uonsjdwo) (x) (dq) %N speas Jasjquassy (qW) Alquasse wuiopeld ulens
uoissadde (YYs) jueguan Jljogelsw 310y %N ployess JOON JOON 3IU3lU0dH+D abeIano) peasmey Mes Jo 'ON J0 3zIs |eyo Bupuanbag

uolewloul dwouab [esdusn | 319V.L

mra.asm.org 2

Issue9 e01438-20

Volume 10


https://www.ncbi.nlm.nih.gov/nuccore/CP064653.1
https://www.ncbi.nlm.nih.gov/nuccore/CP064652.1
https://trace.ncbi.nlm.nih.gov/Traces/sra/?run=SRR13259185
https://www.ncbi.nlm.nih.gov/nuccore/JADNQW000000000
https://trace.ncbi.nlm.nih.gov/Traces/sra/?run=SRR13259182
https://www.ncbi.nlm.nih.gov/nuccore/JADNQX000000000
https://trace.ncbi.nlm.nih.gov/Traces/sra/?run=SRR13259184
https://www.ncbi.nlm.nih.gov/nuccore/JADNQY000000000
https://trace.ncbi.nlm.nih.gov/Traces/sra/?run=SRR13259180
https://www.ncbi.nlm.nih.gov/nuccore/JADNQZ000000000
https://trace.ncbi.nlm.nih.gov/Traces/sra/?run=SRR13259181
https://www.ncbi.nlm.nih.gov/nuccore/JADNRA000000000
https://trace.ncbi.nlm.nih.gov/Traces/sra/?run=SRR13259183
https://www.ncbi.nlm.nih.gov/bioproject/?term=PRJNA674997
https://mra.asm.org

Microbiology Resource Announcement

4 Microbiology

were size selected by agarose gel electrophoresis. The library quality and quantity were
assessed using the Agilent Technologies 2100 bioanalyzer and ABI StepOnePlus real-
time PCR system. The quality of all reads was checked by FastQC v0.11.9 (http://www
.bioinformatics.babraham.ac.uk/projects/fastqc/). Clean reads were assembled using Ray
v2.0.1 (12). Automatic gene prediction and annotation were performed by using NCBI
Prokaryotic Genome Annotation Pipeline (PGAP) (13). Default parameters were used for
all software unless otherwise specified. The Methylomonas sp. LL1 genome includes a
0.12-Mb plasmid. General genome statistics and predicted metabolic pathways are
detailed in Table 1.
Data availability. GenBank and SRA (raw data) accession numbers are listed in
Table 1.
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