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ABSTRACT Here, we report the draft genome sequence of Faecalimonas umbilicata
JCM 30896T, an acetate-producing bacterium isolated from human feces. The
genomic analysis reveals genes for acetate and vitamin B12 synthesis and will facili-
tate the study of the role of this strain in the human gut.

Acetate is one of the metabolic end products of anaerobic fermentation. Butyrate-
producing bacteria, such as Faecalibacterium prausnitzii and Roseburia spp., can be

net utilizers of acetate (1). The butyrate formed by the above-mentioned acetate-
consumers has important roles in colonic health (1). Recently, we isolated a new
acetate-producing bacterium, Faecalimonas umbilicata JCM 30896T, from a fecal sample
from a healthy Japanese man (2). This species is a member of the family Lachno-
spiraceae. Anaerobic bacteria affiliated with the family Lachnospiraceae make up the
majority of highly prevalent bacteria in the human intestinal tract (3). We analyzed the
draft genome sequence of F. umbilicata JCM 30896T to improve our understanding of
the physiology and potential health contribution of this strain in the human gut.

F. umbilicata JCM 30896T was grown on Eggerth-Gagnon agar (Merck) supple-
mented with 5% (vol/vol) horse blood for 4 days at 37°C under a H2-CO2-N2 (1:1:8, by
volume) gas mixture. Total genomic DNA was extracted from F. umbilicata JCM 30896T

using a Genomic-tip 100/G kit (Qiagen). Labiase (5.0 mg/ml; Cosmo Bio) was used to
lyse bacterial cells. A whole-genome shotgun library was constructed using a SMRTbell
template prep kit 1.0 (Pacific Biosciences), followed by single-molecule real-time (SMRT)
sequencing conducted on the PacBio RS II sequencing system (Pacific Biosciences) by
Takara. A total of 97,745 reads (311-fold coverage) with an average length of 13,372 bp
were assembled de novo using Hierarchical Genome Assembly Process version 3.0
(HGAP3.0) in SMRT Analysis version 2.3.0 (4), resulting in 8 contigs with an N50 value of
1,731,485 bp. The default settings for genome assembly were used. This assembly
resulted in a draft genome sequence of 3,262,821 bp with a G�C content of 41.6%.
Analysis of the genome sequences was performed using the DDBJ Fast Annotation and
Submission Tool (DFAST; https://dfast.nig.ac.jp/) (5). A total of 3,210 protein-coding
sequences, 60 tRNAs, and 18 rRNAs were detected.

The genome of F. umbilicata JCM 30896T contained genes involved in acetate
synthesis, such as formate acetyltransferase (EC 2.3.1.54), phosphotransacetylase (EC
2.3.1.8), and acetate kinase (EC 2.7.2.1). In addition, F. umbilicata JCM 30896T was
predicted to possess a vitamin B12 biosynthesis pathway. Vitamin B12 is an important
cofactor for a variety of enzymes. In the systematic genome assessment of B vitamin
biosynthesis, vitamin B12 biosynthesis was present in 42% of the genomes of 256
common human gut bacteria (6). Furthermore, nearly half of the Firmicutes genomes
(43%; 56/130) were predicted to synthesize vitamin B12 (6). Recently, true bidirectional
metabolic cross-feeding dependent on vitamin B12 was observed between the mucin-

Received 3 August 2018 Accepted 15 August
2018 Published 6 September 2018

Citation Sakamoto M, Ikeyama N, Yuki M,
Ohkuma M. 2018. Draft genome sequence of
Faecalimonas umbilicata JCM 30896T, an
acetate-producing bacterium isolated from
human feces. Microbiol Resour Announc
7:e01091-18. https://doi.org/10.1128/MRA
.01091-18.

Editor John J. Dennehy, Queens College

Copyright © 2018 Sakamoto et al. This is an
open-access article distributed under the terms
of the Creative Commons Attribution 4.0
International license.

Address correspondence to Mitsuo Sakamoto,
sakamoto@riken.jp.

GENOME SEQUENCES

crossm

Volume 7 Issue 9 e01091-18 mra.asm.org 1

https://orcid.org/0000-0002-3622-4642
https://dfast.nig.ac.jp/
https://doi.org/10.1128/MRA.01091-18
https://doi.org/10.1128/MRA.01091-18
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
mailto:sakamoto@riken.jp
https://crossmark.crossref.org/dialog/?doi=10.1128/MRA.01091-18&domain=pdf&date_stamp=2018-9-6
https://mra.asm.org


degrading bacterium Akkermansia muciniphila and the butyrate-producing bacterium
Eubacterium hallii (7). The production of vitamin B12 and acetate by F. umbilicata might
be beneficial for growth with other bacteria lacking the vitamin B12 biosynthesis
pathway, such as A. muciniphila (8), and production of butyrate by butyrate-producing
bacteria, such as F. prausnitzii.

The genome sequence will facilitate further studies of the beneficial role of this
strain in the human gut.

Data availability. This whole-genome shotgun project has been deposited in

DDBJ/ENA/GenBank under the accession no. BHEO00000000. The version described in
this paper is the first version, BHEO01000000.

ACKNOWLEDGMENTS

We thank Wakako Bunryo and Naomi Sakurai for their technical assistance.
This work was supported by PRIME, the Japan Agency for Medical Research and

Development (AMED), under grant no. JP18gm6010007 to M.S. and by a RIKEN Com-
petitive Program for Creative Science and Technology grant (to M.O.).

REFERENCES
1. Duncan SH, Holtrop G, Lobley GE, Calder AG, Stewart CS, Flint HJ. 2004.

Contribution of acetate to butyrate formation by human faecal bacteria.
Br J Nutr 91:915–923. https://doi.org/10.1079/BJN20041150.

2. Sakamoto M, Iino T, Ohkuma M. 2017. Faecalimonas umbilicata gen. nov.,
sp. nov., isolated from human faeces, and reclassification of Eubacterium
contortum, Eubacterium fissicatena and Clostridium oroticum as Faecalicat-
ena contorta gen. nov., comb. nov., Faecalicatena fissicatena comb. nov.
and Faecalicatena orotica comb. nov. Int J Syst Evol Microbiol 67:
1219 –1227. https://doi.org/10.1099/ijsem.0.001790.

3. Shetty SA, Hugenholtz F, Lahti L, Smidt H, de Vos WM. 2017. Intestinal
microbiome landscaping: insight in community assemblage and implica-
tions for microbial modulation strategies. FEMS Microbiol Rev 41:
182–199. https://doi.org/10.1093/femsre/fuw045.

4. 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 se-
quencing data. Nat Methods 10:563–569. https://doi.org/10.1038/nmeth
.2474.

5. Tanizawa Y, Fujisawa T, Kaminuma E, Nakamura Y, Arita M. 2016. DFAST
and DAGA: Web-based integrated genome annotation tools and re-
sources. Biosci Microbiota Food Health 35:173–184. https://doi.org/10
.12938/bmfh.16-003.

6. Magnúsdóttir S, Ravcheev D, de Crécy-Lagard V, Thiele I. 2015. Systematic
genome assessment of B-vitamin biosynthesis suggests co-operation
among gut microbes. Front Genet 6:148. https://doi.org/10.3389/fgene
.2015.00148.

7. Belzer C, Chia LW, Aalvink S, Chamlagain B, Piironen V, Knol J, de Vos WM.
2017. Microbial metabolic networks at the mucus layer lead to diet-
independent butyrate and vitamin B12 production by intestinal symbi-
onts. mBio 8:e00770-17. https://doi.org/10.1128/mBio.00770-17.

8. Chia LW, Hornung BVH, Aalvink S, Schaap PJ, de Vos WM, Knol J, Belzer C.
2018. Deciphering the trophic interaction between Akkermansia mucini-
phila and the butyrogenic gut commensal Anaerostipes caccae using a
metatranscriptomic approach. Antonie Van Leeuwenhoek 111:859 – 873.
https://doi.org/10.1007/s10482-018-1040-x.

Sakamoto et al.

Volume 7 Issue 9 e01091-18 mra.asm.org 2

https://www.ncbi.nlm.nih.gov/nuccore/BHEO00000000
https://doi.org/10.1079/BJN20041150
https://doi.org/10.1099/ijsem.0.001790
https://doi.org/10.1093/femsre/fuw045
https://doi.org/10.1038/nmeth.2474
https://doi.org/10.1038/nmeth.2474
https://doi.org/10.12938/bmfh.16-003
https://doi.org/10.12938/bmfh.16-003
https://doi.org/10.3389/fgene.2015.00148
https://doi.org/10.3389/fgene.2015.00148
https://doi.org/10.1128/mBio.00770-17
https://doi.org/10.1007/s10482-018-1040-x
https://mra.asm.org

	Data availability. 
	ACKNOWLEDGMENTS
	REFERENCES

