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Here we present the complete genome sequence of Bacteroides fragilis isolate BOB25. It is an enterotoxigenic isolate that was
obtained from a stool sample of a patient with dysbiosis.
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Bacteroides fragilis is a Gram-negative, obligate anaerobic, rod-
shaped bacterium that comprises about 1 to 2% of the normal

human colonic microflora and is critical to systematic and muco-
sal immunity and host nutrition (1). However, it is also an oppor-
tunistic pathogen, being the leading anaerobic isolate in clinical
specimens, bloodstream infections, and abdominal abscesses (2).
Pathogenic strains termed enterotoxigenic B. fragilis (ETBF) are
implicated in inflammatory diarrhea and have been associated
with colorectal cancer in humans (3, 4). The B. fragilis toxin
(BFT), a 20-kDa, secreted, zinc-dependent metalloprotease, has
been identified as a specific virulence factor for ETBF, although
the mechanisms of the intracellular processing, secretion, and
those accounting for the variation of expression have not yet been
elucidated (5).

The genome of enterotoxigenic B. fragilis was sequenced by
two sequencing methods. One fragment library was sequenced
using a GS FLX� genome sequencer (Roche 454 Life Science,
USA) with 13-fold coverage and median length of 812 bp. Another
library was sequenced with the PGM sequencer system (Applied
Biosystems, USA) with 16-fold coverage and median length of
206 bp. The raw reads from both runs were then combined and
filtered using the spectral alignment error correction tool SAET 3
(6) and yielded 685,605 reads with overall coverage of 29-fold.
Primary assembly was conducted with Newbler version 2.9, re-
sulting in 42 contigs (�1,000 bp in size) and an estimated genome
size of 5.6 Mb. In order to fill the gaps between contigs, corre-
sponding amplicons were generated and sequenced using an ABI
Prism Genetic Analyzer 3730XL following the manufacturer’s in-
structions (Applied Biosystems).

The complete genome of B. fragilis isolate BOB25 has a length of
5,282,232 bp and a G�C content of 43.2% The annotation was per-
formed using the NCBI Prokaryotic Genome Annotation Pipeline
(http://www.ncbi.nlm.nih.gov/genome/annotation_prok) and id-
entified a total of 4,112 coding sequences (CDSs), 18 rRNA genes,
and 70 tRNA genes. The most important difference between the
ETBF strain and published genome sequences of nontoxigenic

(NTBF) strains (NCTC9343, YCH46, and 638R [7–9]), which is
also responsible for the pathogenic behavior of this strain, is the
presence of a B. fragilis pathogenicity island (BfPAI) located
within the conjugative transposon CTn86 of 63,282 bp. Interest-
ingly, two copies of this transposon are present in the genome of
BOB25, separated by 934,125 bp and oriented in opposite direc-
tions. Similar to those previously characterized (10), the pathoge-
nicity island of this isolate contains the enterotoxin gene bft-2 and
the second metalloprotease gene (mpII), and it is flanked by pu-
tative mobilization genes (bfmA, bfmB, and bfmC). In addition,
there are several regions that show no similarity to NTBF genomic
sequences, most of which are mobile elements like prophages and
conjugative transposons. However, some of these regions appear
to be involved in capsular polysaccharide synthesis, making them
attractive targets for further research. Finally, unlike most of the
nontoxigenic strains, the complete genome sequence of the ETBF
isolate BOB25 does not contain any plasmids.

Nucleotide sequence accession numbers. The genome se-
quence of B. fragilis isolate BOB25 was deposited at GenBank un-
der the accession number CP011073. The version described in this
paper is the first version, CP011073.1.

ACKNOWLEDGMENT

This work was supported by the Ministry of Education and Science of the
Russian Federation (RFMEFI60414X0119).

REFERENCES
1. Wexler HM. 2007. Bacteroides: the good, the bad, and the nitty-gritty. Clin

Microbiol Rev 20:593– 621. http://dx.doi.org/10.1128/CMR.00008-07.
2. Sears CL. 2009. Enterotoxigenic Bacteroides fragilis: a rogue among sym-

biotes. Clin Microbiol Rev 22:349 –369. http://dx.doi.org/10.1128/
CMR.00053-08.

3. Sears CL, Islam S, Saha A, Arjumand M, Alam NH, Faruque AS, Salam
MA, Shin J, Hecht D, Weintraub A, Sack RB, Qadri F. 2008. Association
of enterotoxigenic Bacteroides fragilis infection with inflammatory diar-
rhea. Clin Infect Dis 47:797– 803. http://dx.doi.org/10.1086/591130.

4. Dejea C, Wick E, Sears CL. 2013. Bacterial oncogenesis in the colon.
Future Microbiol 8:445– 460. http://dx.doi.org/10.2217/fmb.13.17.

crossmark

Genome AnnouncementsMay/June 2015 Volume 3 Issue 3 e00450-15 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00450-15&domain=pdf&date_stamp=2015-5-7
http://genomea.asm.org


5. Sears CL. 2001. The toxins of Bacteroides fragilis. Toxicon 39:1737–1746.
http://dx.doi.org/10.1016/S0041-0101(01)00160-X.

6. Pevzner PA, Tang H, Waterman MS. 2001. An Eulerian path approach to
DNA fragment assembly. Proc Natl Acad Sci U S A 98:9748 –9753. http://
dx.doi.org/10.1073/pnas.171285098.

7. Cerdeño-Tárraga AM, Patrick S, Crossman LC, Blakely G, Abratt V,
Lennard N, Poxton I, Duerden B, Harris B, Quail MA, Barron A, Clark
L, Corton C, Doggett J, Holden MT, Larke N, Line A, Lord A, Nor-
bertczak H, Ormond D, Price C, Rabbinowitsch E, Woodward J, Barrell
B, Parkhill J. 2005. Extensive DNA inversions in the B. fragilis genome
control variable gene expression. Science 307:1463–1465. http://
dx.doi.org/10.1126/science.1107008.

8. Kuwahara T, Yamashita A, Hirakawa H, Nakayama H, Toh H, Okada

N, Kuhara S, Hattori M, Hayashi T, Ohnishi Y. 2004. Genomic analysis
of Bacteroides fragilis reveals extensive DNA inversions regulating cell sur-
face adaptation. Proc Natl Acad Sci USA 101:14919 –14924. http://
dx.doi.org/10.1073/pnas.0404172101.

9. Patrick S, Blakely GW, Houston S, Moore J, Abratt VR, Bertalan M,
Cerdeño-Tárraga AM, Quail MA, Corton N, Corton C, Bignell A,
Barron A, Clark L, Bentley SD, Parkhill J. 2010. Twenty-eight divergent
polysaccharide loci specifying within- and amongst-strain capsule diver-
sity in three strains of Bacteroides fragilis. Microbiology 156:3255–3269.
http://dx.doi.org/10.1099/mic.0.042978-0.

10. Franco AA, Cheng RK, Chung GT, Wu S, Oh HB, Sears CL. 1999.
Molecular evolution of the pathogenicity island of enterotoxigenic Bacte-
roides fragilis strains. J Bacteriol 181:6623– 6633.

Nikitina et al.

Genome Announcements2 genomea.asm.org May/June 2015 Volume 3 Issue 3 e00450-15

http://genomea.asm.org

	Complete Genome Sequence of an Enterotoxigenic Bacteroides fragilis Clinical Isolate
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENT

	REFERENCES

