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Shiga toxin-producing Escherichia coli (STEC) causes severe illness in humans, including hemorrhagic colitis and hemolytic
uremic syndrome. A parallel evolutionary model was proposed in which E. coli strains of distinct phylogenies independently
integrate Shiga toxin-encoding genes and evolve into STEC. We report the draft genomes of two emerging non-O157 STEC
strains.
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Shiga toxin-producing Escherichia coli (STEC) has become a
significant food-borne pathogen since E. coli O157:H7 was

first identified as the agent causing food-borne outbreaks in
1982 (1). Non-O157 STEC has been increasingly associated
with food-borne illness (2–5) and accounts for approximately
50% of all STEC infections in the United States (4). We selected
two STEC strains of serogroups O26 and O111 for whole-
genome sequencing (WGS) analysis (6). It was proposed that
STEC strains from multiple lineages have acquired Shiga toxin
genes (stx) independently, referred to as a parallel evolutionary
process (7, 8).

There are approximately 100 genome sequences of STEC that
are deposited in GenBank. We report two draft genome sequences
of non-O157 STEC strains: E. coli O26:H11 strain CFSAN001629
(host, human; stx gene type, stx1) and E. coli O111:H8 strain
CFSAN001632 (host, human; stx gene type, stx1). The genome
sequence data bring more clarity to the evolutionary processes and
virulence factors of these important pathogens.

The two STEC strains were sequenced using a 454 FLX� py-
rosequencing system (Roche, Branford, CT) to obtain 20 to 24�-
coverage draft genome sequences. Genomic DNA from each
strain was extracted from overnight Trypticase soy broth (TSB)
culture with a DNeasy blood and tissue kit (Qiagen, Valencia,
CA). Genomic contigs were assembled (de novo) with the 454
Life Sciences Newbler software package version 2.6 (Roche).
The data for each draft genome sequence are as follows: for
CFSAN001629, 24� coverage, 275 contigs, genome size of
5,444,981 bp, and contig N50 of 100,856 bp, and for
CFSAN001632, 20� coverage, 259 contigs, genome size of
5,303,432 bp, and contig N50 of 99,424 bp. Sequences were
annotated with the NCBI Prokaryotic Genomes Automatic An-
notation Pipeline (9). Totals of 5,564 and 5,400 genes were

identified for strains CFSAN001629 and CFSAN001632, re-
spectively.

A detailed report of the phylogenetic analyses of these two draft
sequences will be included in a future publication.

Nucleotide sequence accession numbers. The draft genome
sequences of E. coli O26:H11 CFSAN001629 and E. coli O111:H8
CFSAN001632 are available in GenBank under accession no.
AMXO00000000 and AMXQ00000000, respectively.

ACKNOWLEDGMENT

The study was supported in part by funding from the Joint Institute for
Food Safety and Applied Nutrition (JIFSAN), University of Maryland,
College Park, MD.

REFERENCES
1. Wells JG, Davis BR, Wachsmuth IK, Riley LW, Remis RS, Sokolow R,

Morris GK. 1983. Laboratory investigation of hemorrhagic colitis out-
breaks associated with a rare Escherichia coli serotype. J. Clin. Microbiol.
18:512–520.

2. Caprioli A, Morabito S, Brugère H, Oswald E. 2005. Enterohaemorrhagic
Escherichia coli: emerging issues on virulence and modes of transmission.
Vet. Res. 36:289 –311.

3. Caprioli A, Tozzi AE, Rizzoni G, Karch H. 1997. Non-O157 Shiga toxin-
producing Escherichia coli infections in Europe. Emerg. Infect. Dis.
3:578 –579.

4. Johnson KE, Thorpe CM, Sears CL. 2006. The emerging clinical impor-
tance of non-O157 Shiga toxin-producing Escherichia coli. Clin. Infect. Dis.
43:1587–1595.

5. Tozzi AE, Caprioli A, Minelli F, Gianviti A, De Petris L, Edefonti A,
Montini G, Ferretti A, De Palo T, Gaido M, Rizzoni G, Hemolytic
Uremic Syndrome Study Group. 2003. Shiga toxin-producing Escherichia
coli infections associated with hemolytic uremic syndrome, Italy,
1988 –2000. Emerg. Infect. Dis. 9:106 –108.

6. Brooks JT, Sowers EG, Wells JG, Greene KD, Griffin PM, Hoekstra
RM, Strockbine NA. 2005. Non-O157 Shiga toxin-producing Esche-
richia coli infections in the United States, 1983–2002. J. Infect. Dis.
192:1422–1429.

Genome AnnouncementsMay/June 2013 Volume 1 Issue 3 e00200-13 genomea.asm.org 1

http://creativecommons.org/licenses/by/3.0/
http://www.ncbi.nlm.nih.gov/nuccore?term=AMXO00000000
http://www.ncbi.nlm.nih.gov/nuccore?term=AMXQ00000000
http://genomea.asm.org


7. Ogura Y, Ooka T, Iguchi A, Toh H, Asadulghani M, Oshima K, Kodama
T, Abe H, Nakayama K, Kurokawa K, Tobe T, Hattori M, Hayashi T.
2009. Comparative genomics reveal the mechanism of the parallel evolu-
tion of O157 and non-O157 enterohemorrhagic Escherichia coli. Proc. Natl.
Acad. Sci. U. S. A. 106:17939 –17944.

8. Reid SD, Herbelin CJ, Bumbaugh AC, Selander RK, Whittam TS. 2000.

Parallel evolution of virulence in pathogenic Escherichia coli. Nature 406:
64 – 67.

9. Klimke W, Agarwala R, Badretdin A, Chetvernin S, Ciufo S, Fedorov B,
Kiryutin B, O’Neill K, Resch W, Resenchuk S, Schafer S, Tolstoy I,
Tatusova T. 2009. The National Center for Biotechnology Information’s
Protein Clusters Database. Nucleic Acids Res. 37:D216 –D223.

Cao et al.

Genome Announcements2 genomea.asm.org May/June 2013 Volume 1 Issue 3 e00200-13

http://genomea.asm.org

	Genome Sequences of Two Emerging Non-O157 Shiga Toxin-Producing Escherichia coli Strains
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENT
	REFERENCES


