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Bacteriophage vB_EcoM_112 (formerly e11/2) is an Escherichia coli phage with specificity for the O157:H7 serotype. The
vB_EcoM_112 genome sequence shares high degrees of similarity with the phage T4 genome sequence.
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The T4 superfamily is an ideal model system in which to study
phage diversity. More than 40 T4-related phages have been

sequenced, with many sharing morphological and genetic similar-
ities, but diverging in terms of host range, genome sequence, size,
gene positions within the genome, and capsid size (1). T4 relatives
appear to have diverged from a common ancestor by changing
their ability to infect different host bacteria and by occupying new
ecological niches (1–3).

Bacteriophage vB_EcoM_112 (formerly e11/2), a Myoviridae
member isolated from bovine slurry (4), has shown significant
potential as a biocontrol agent for Escherichia coli O157:H7 (5, 6).
The genome of vB_EcoM_112 was sequenced by Beckman
Coulter Genomics, (Meylan Cedex, France) on a 454 GS-FLX
NextGen sequencing platform (Roche Diagnostics GmbH). Se-
quencing yielded a total of 31,993 reads, with an average read
length of 585 bp and average coverage of 111. Sequence assembly
was performed with Consed assembly package (7), open reading
frames (ORFs) identified using GLIMMER 3.02 (8), and resulting
gene models were fed into GAMOLA for annotation (9). The au-
tomated annotation was manually verified in ARTEMIS (10) us-
ing BLASTp. Conserved domain searches were performed using
InterProScan (11) and TigrFam (12). Protein Motif analysis
was carried out using the Prosite server http://www.expasy.org
/prosite.

The vB_EcoM_112 genome consists of 168,470 bp of dsDNA
with a G�C content of 35.28%. PCR analysis indicated that the
genome can exist as a closed circle. vB_EcoM_112 phage particles
contain linear, circularly permuted DNA with terminal redun-
dancy. A total of 270 ORFs were identified on the genome, 222 of
which exhibit highest levels of similarity to proteins from T4. Pu-
tative functions were assigned to 138 ORFs, including replication,
structural proteins, lysis, and DNA packaging. In total, 126 hypo-
thetical proteins were identified, with 61 of these similar to T4
conserved hypothetical proteins and 26 ORFs with similarities to
other phage-related proteins. Six annotated ORFs appear to be
unique to vB_EcoM_112. A number of key differences distin-
guish vB_EcoM_112 from T4. The presence of a �-glucosyl-�-
glucosyltransferase gene (ORF 21) in vB_EcoM_112 in place of
the T4 �-glucosyltransferase gene for the glucosylation of hy-

droxymethyl dCMP DNA is a feature of T-even phages other
than T4 (1, 13). Homing endonucleases are also less prevalent in
vB_EcoM_112, which contains nine endonucleases (both free-
standing and intron-encoding), compared to T4’s fifteen endonu-
cleases. Significantly, the tail fiber region also distinguishes
vB_EcoM_112 from T4 and other T-even phages. The products of
ORF 225 and ORF 226 share significant identity to tail proteins
from E. coli O157:H7-specific phages PPO1 (3) and AR1 (14), but
not to corresponding proteins in other T-even phages. These
findings may explain the variation in host specificity of these
phages. Furthermore, the lack of any features in the genome which
may hinder its inclusion in live animal trials or food studies, e.g.,
toxins, strengthens the potential for development of phage
vB_EcoM_112 as a potent biocontrol agent.

Nucleotide sequence accession number. The complete ge-
nome sequence of E. coli phage vB_EcoM_112 has been deposited
in GenBank under accession no. KJ668714.

ACKNOWLEDGMENTS

This project was funded by the Irish Department of Food, Agriculture and
the Marine under the Food Institutional Research Measure (06RDTA-
FRC476). B.C. was the recipient of a Teagasc Walsh Fellowship.

We thank Dr. Eric Altermann for his assistance with sequence as-
sembly.

REFERENCES
1. Petrov VM, Ratnayaka S, Nolan JM, Miller ES, Karam JD. 2010.

Genomes of the T4-related bacteriophages as windows on microbial ge-
nome evolution. Virol. J. 7:292. http://dx.doi.org/10.1186/1743-422X-7
-292.

2. Krisch HM, Comeau AM. 2008. The immense journey of bacteriophage
T4 —from d’Hérelle to Delbrück and then to Darwin and beyond. Res.
Microbiol. 159:314 –324. http://dx.doi.org/10.1016/j.resmic.2008.04.014.

3. Morita M, Tanji Y, Mizoguchi K, Akitsu T, Kijima N, Unno H. 2002.
Characterization of a virulent bacteriophage specific for Escherichia coli
O157:H7 and analysis of its cellular receptor and two tail fiber genes.
FEMS Microbiol. Lett. 211:77– 83. http://dx.doi.org/10.1111/j.1574
-6968.2002.tb11206.x.

4. O’Flynn G, Ross RP, Fitzgerald GF, Coffey A. 2004. Evaluation of a
cocktail of three bacteriophages for biocontrol of Escherichia coli O157:
H7. Appl. Environ. Microbiol. 70:3417–3424. http://dx.doi.org/10.1128/
AEM.70.6.3417-3424.2004.

crossmark

Genome AnnouncementsNovember/December 2014 Volume 2 Issue 6 e00393-14 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00393-14&domain=pdf&date_stamp=2014-11-13
http://genomea.asm.org


5. Rivas L, Coffey B, McAuliffe O, McDonnell MJ, Burgess CM, Coffey A,
Ross RP, Duffy G. 2010. In vivo and ex vivo evaluations of bacteriophages
e11/2 and e4/1c for use in the control of Escherichia coli O157:H7. Appl.
Environ. Microbiol. 76:7210 –7216. http://dx.doi.org/10.1128/
AEM.01530-10.

6. Coffey B, Rivas L, Duffy G, Coffey A, Ross RP, McAuliffe O. 2011.
Assessment of Escherichia coli O157:H7-specific bacteriophages e11/2 and
e4/1c in model broth and hide environments. Int. J. Food Microbiol. 147:
188 –194. http://dx.doi.org/10.1016/j.ijfoodmicro.2011.04.001.

7. Gordon D, Abajian C, Green P. 1998. Consed: a graphical tool for sequence
finishing. Genome Res. 8:195–202. http://dx.doi.org/10.1101/gr.8.3.195.

8. Delcher AL, Harmon D, Kasif S, White O, Salzberg SL. 1999. Improved
microbial gene identification with GLIMMER. Nucleic Acids Res. 27:
4636 – 4641. http://dx.doi.org/10.1093/nar/27.23.4636.

9. Altermann E, Klaenhammer TR. 2003. GAMOLA: a new local solution for
sequence annotation and analyzing draft and finished prokaryotic genomes.
Omics 7:161–169. http://dx.doi.org/10.1089/153623103322246557.

10. Rutherford K, Parkhill J, Crook J, Horsnell T, Rice P, Rajandream MA,
Barrell B. 2000. Artemis: sequence visualization and annotation. Bioin-
formatics 16:944 –945. http://dx.doi.org/10.1093/bioinformatics/
16.10.944.

11. Zdobnov EM, Apweiler R. 2001. InterProScan—an integration platform
for the signature-recognition methods in InterPro. Bioinformatics 17:
847– 848. http://dx.doi.org/10.1093/bioinformatics/17.9.847.

12. Haft DH, Selengut JD, White O. 2003. The TIGRFAMs database of
protein families. Nucleic Acids Res. 31:371–373. http://dx.doi.org/
10.1093/nar/gkg128.

13. Revel HR, Luria SE. 1970. DNA-glucosylation in T-even phage: genetic
determination and role in phagehost interaction. Annu. Rev. Genet.
4:177–192.

14. Yu SL, Ko KL, Chen CS, Chang YC, Syu WJ. 2000. Characterization of
the distal tail fiber locus and determination of the receptor for phage AR1,
which specifically infects Escherichia coli O157:H7. J. Bacteriol. 182:
5962–5968. http://dx.doi.org/10.1128/JB.182.21.5962-5968.2000.

Coffey et al.

Genome Announcements2 genomea.asm.org November/December 2014 Volume 2 Issue 6 e00393-14

http://genomea.asm.org

	Complete Genome Sequence of vB_EcoM_112, a T-Even-Type Bacteriophage Specific for Escherichia coli O157:H7
	Nucleotide sequence accession number. 
	ACKNOWLEDGMENTS
	REFERENCES


