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The human gastrointestinal tract hosts a plethora of resident
microorganisms with bacterial cell densities in the colon

reaching 1011 cells per g of content (1). Although an individual’s
microbiota is unique and variable, a dominant phylogenetic core
(2) consisting of members of the phyla Firmicutes and Bacte-
roidetes constitutes up to 90% of the colonic microbiota in all
human populations (3, 4). Among the Bacteroidetes, representa-
tives of the genus Bacteroides are among the most abundant bac-
terial species of the human colonic microbiota, of which Bacte-
roides ovatus, a Gram-negative, rod-shaped, non-spore-forming,
and anaerobic bacterium, exists in more than 90% of individuals
(5). As a member of the Bacteroidetes phylum, Bacteroides spp.
diverged from the common line of eubacterial descent before the
major eubacterial groups and are distinct from the other major
Gram-negative phylum, the Proteobacteria (6). Their membranes
contain sphingolipids (7), and the structure of their promoters (8)
and ribosomal binding sites (9) is distinct from that of proteobac-
teria. Recent advances in the generation of genetic tools for Bac-
teroides, their prevalence among human populations, and the fact
that these organisms are among the most stable components of the
human gut microbiota (10) have led to the proposed use of genet-
ically modified B. ovatus as a vehicle for the delivery of therapeutic
agents in humans (11). This requires the complete genome se-
quence of the bacterium to facilitate its genetic manipulation and
second, to evaluate its suitability with regard to biological and
clinical safety. Hence, we undertook sequencing of the genome of
B. ovatus V975.

The complete genome sequence was determined using the Ge-
nome Sequencer FLX 454 system. The initial draft assembly pro-
vided by MWG-Biotech (Ebersberg, Germany) was based on a
total of 488,596 pyrosequencing reads, with an average read length
of 278 nucleotides (nt), and included 146,170 reads which had
been generated following the long paired-end tag protocol. After
Newbler assembly and contig ordering based on paired-end reads,
the 6,489,366-Mbp draft assembly consisted of 44 contigs, which
were distributed across 33 scaffolds, and the average per-base cov-
erage was 23-fold. Standard PCR, followed by primer walk se-
quencing on the resulting products, was used to close the gaps
located in scaffolds. Multiplex PCR was employed to identify ad-
joining contigs and respective primer pairs for which no linkage

had been established previously, and upon reamplification under
standard conditions, the resulting products were analyzed by
primer walk sequencing. The sequence assembly was carried out
with the Staden package (12), and the integrity of the assembly was
confirmed by pulsed-field gel electrophoresis of restricted agarose
embedded DNA in a CHEF-DR II electrophoresis system (Bio-
Rad Laboratories, Hercules, CA), according to the manufacturer’s
instructions. The finished B. ovatus sequence was annotated using
the GenDB 2.4 annotation tool (13).

The genome consists of a single circular chromosome of
6,475,296 bp, with an average G�C content of 41.88%. It contains
five rRNA operons, 68 tRNA genes, and 4,959 coding genes.

Accession number(s). The genome sequence has been depos-
ited at the European Nucleotide Archive under the accession
number LT622246.

ACKNOWLEDGMENTS

This work was supported in part by the Biotechnology and Biological
Sciences Research Council (BBSRC) in support of The Gut Health and
Food Safety research programme (grant BB/J004529/1). The project ben-
efited from financial support of the German Federal Ministry of Educa-
tion and Research, BMBF, for the project Bielefeld-Gießen Center for
Microbial Bioinformatics—BiGi (grant 031A533) within the German
Network for Bioinformatics Infrastructure (de.NBI). The funders had no
role in the study design, data collection and interpretation, or in the de-
cision to submit the work for publication.

FUNDING INFORMATION
This work, including the efforts of Udo Wegmann and Simon R.
Carding, was funded by the Biotechnology and Biological Sciences
Research Council (BBSRC) (BB/J004529/1). This work, including the
efforts of Alexander Goesmann, was funded by Bundesministerium für
Bildung und Forschung (BMBF) (031A533).

REFERENCES
1. Berg RD. 1996. The indigenous gastrointestinal microflora. Trends Mi-

crobiol 4:430 – 435. http://dx.doi.org/10.1016/0966-842X(96)10057-3.
2. Tap J, Mondot S, Levenez F, Pelletier E, Caron C, Furet JP, Ugarte

E, Muñoz-Tamayo R, Paslier DL, Nalin R, Dore J, Leclerc M. 2009.
Towards the human intestinal microbiota phylogenetic core. Environ
M i c r o b i o l 11:2574 –2584. http://dx.doi .org/10.1111/j .1462
-2920.2009.01982.x.

3. Eckburg PB, Bik EM, Bernstein CN, Purdom E, Dethlefsen L, Sargent

crossmark

Genome AnnouncementsNovember/December 2016 Volume 4 Issue 6 e01335-16 genomea.asm.org 1

 on D
ecem

ber 13, 2016 by U
niversity of E

ast A
nglia

http://genom
ea.asm

.org/
D

ow
nloaded from

 

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01335-16&domain=pdf&date_stamp=2016-12-1
http://genomea.asm.org
http://genomea.asm.org/


M, Gill SR, Nelson KE, Relman DA. 2005. Diversity of the human
intestinal microbial Flora. Science 308:1635–1638. http://dx.doi.org/
10.1126/science.1110591.

4. Walker AW, Ince J, Duncan SH, Webster LM, Holtrop G, Ze X, Brown
D, Stares MD, Scott P, Bergerat A, Louis P, McIntosh F, Johnstone AM,
Lobley GE, Parkhill J, Flint HJ. 2011. Dominant and diet-responsive
groups of bacteria within the human colonic microbiota. ISME J
5:220 –230. http://dx.doi.org/10.1038/ismej.2010.118.

5. Qin J, Li R, Raes J, Arumugam M, Burgdorf KS, Manichanh C, Nielsen
T, Pons N, Levenez F, Yamada T, Mende DR, Li J, Xu J, Li S, Li D, Cao
J, Wang B, Liang H, Zheng H, Xie Y, Tap J, Lepage P, Bertalan M, Batto
JM, Hansen T, Le Paslier D, Linneberg A, Nielsen HB, Pelletier E,
Renault P, Sicheritz-Ponten T, Turner K, Zhu HM, Yu C, Li ST, Jian M,
Zhou Y, Li YR, Zhang XQ, Li SG, Qin N, Yang HM, Wang J, Brunak
S, Dore J, Guarner F, Kristiansen K, Pedersen O, Parkhill J, Weissen-
bach J, et al. 2010. A human gut microbial gene catalogue established by
metagenomic sequencing. Nature 464:59 – 65. http://dx.doi.org/10.1038/
nature08821.

6. Woese CR. 1987. Bacterial evolution. Microbiol Res 51:221–271.
7. Kunsman JE, Caldwell DR. 1974. Comparison of the sphingolipid con-

tent of rumen Bacteroides species. Appl Microbiol 28:1088 –1089.
8. Bayley DP, Rocha ER, Smith CJ. 2000. Analysis of cepA and other

Bacteroides fragilis genes reveals a unique promoter structure. FEMS
Microbiol Lett 193:149 –154. http://dx.doi.org/10.1111/j.1574
-6968.2000.tb09417.x.

9. Wegmann U, Horn N, Carding SR. 2013. Defining the Bacteroides ribo-
somal binding site. Appl Environ Microbiol 79:1980 –1989. http://
dx.doi.org/10.1128/AEM.03086-12.

10. Faith JJ, Guruge JL, Charbonneau M, Subramanian S, Seedorf H,
Goodman AL, Clemente JC, Knight R, Heath AC, Leibel RL, Rosen-
baum M, Gordon JI. 2013. The long-term stability of the human gut
microbiota. Science 341:1237439. http://dx.doi.org/10.1126/
science.1237439.

11. Hamady ZZR, Scott N, Farrar MD, Lodge JPA, Holland KT, Whitehead
T, Carding SR. 2010. Xylan-regulated delivery of human keratinocyte
growth factor-2 to the inflamed colon by the human anaerobic commen-
sal bacterium Bacteroides ovatus. Gut 59:461– 469.

12. Staden R, Beal KF, Bonfield JK. 2000. The Staden package, 1998. Meth-
ods Mol Biol 132:115–130.

13. Meyer F, Goesmann A, McHardy AC, Bartels D, Bekel T, Clausen J,
Kalinowski J, Linke B, Rupp O, Giegerich R, Pühler A. 2003.
GenDB—an open source genome annotation system for prokaryote ge-
nomes. Nucleic Acids Res 31:2187–2195. http://dx.doi.org/10.1093/nar/
gkg312.

Wegmann et al.

Genome Announcements2 genomea.asm.org November/December 2016 Volume 4 Issue 6 e01335-16

 on D
ecem

ber 13, 2016 by U
niversity of E

ast A
nglia

http://genom
ea.asm

.org/
D

ow
nloaded from

 

http://genomea.asm.org
http://genomea.asm.org/

	Complete Genome Sequence of Bacteroides ovatus V975
	Accession number(s). 
	ACKNOWLEDGMENTS

	REFERENCES

