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Genome Sequence of Jumbo Phage vB_AbaM_ME3 of Acinetobacter

baumanni
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Bacteriophage (phage) vB_AbaM_ME3 was previously isolated from wastewater effluent using the propagating host Acinetobac-
ter baumannii DSM 30007. The full genome was sequenced, revealing it to be the largest Acinetobacter bacteriophage sequenced
to date with a size of 234,900 bp and containing 326 open reading frames (ORFs).
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cinetobacter baumannii has emerged in recent times as an im-

portant nosocomial pathogen. Health care-acquired A. bau-
mannii infections include pneumonia and urinary tract and
bloodstream infections (1). There is only a small number of bac-
teriophages (phages) with genomes greater than 200 kbp (termed
“jumbo” phages) that have had their genomes sequenced to date.
Most of their encoded proteins do not have any homologues in
current sequence databases, and the diversity of these phages has
been great enough that it has limited comparative genomics stud-
ies (2).

A phage with the ability to lyse A. baumannii strain DSM 30007
was isolated from effluent obtained from a wastewater treatment
plant in Cork, Ireland. Transmission electron microscopy re-
vealed that the phage belonged to the Myoviridae family, and ac-
cording to nomenclature proposed by Kropinski et al. was named
vB_AbaM_ME3 (ME3) (3). A high titer phage suspension was
concentrated by ultracentrifugation, and DNA extraction was
performed as previously described (4). DNA was sequenced using
the 454 FLX Titanium PLUS Sequencing approach (LGC Genom-
ics, Mannheim, Germany). Open reading frames (ORFs) were
identified using GLIMMER and GenemarksS (5, 6), with possible
function of these ORFs’ proteins being predicted with BLASTp,
pFam, InterProScan, THMHMM v.2.0, LipoP v1.0 (7-11), with
tRNAscan.SE 1.21 being used to locate any tRNA present in the
genome (12).

To date, this is the largest Acinetobacter phage genome se-
quenced, with a size of 234,900 bp (the genome ends of ME3 are
not known). The overall %G+ C is 40%, similar to that of its host
(13). The genome was predicted to have 326 ORFs with four tRNA
genes.

On the basis of homology, putative functions were assigned to
77 ORFs, with 19 ORFs annotated as putative membrane proteins,
two ORFs annotated as putative lipoproteins, and the remaining
228 ORFs being annotated as hypothetical proteins.

Phage ME3 is an orphan phage, however, it has eight ORFs
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encoding structural proteins that share homology to those of the
novel Bacillus phage 0305phi8-36 (GenBank accession number
NC_009760.1), although showing high levels of divergence (per-
centage identity of 26% to 34%). The major head protein
(ME3_22), portal protein (ME3_19), and tail sheath subunit
(ME3_29) are examples of such proteins. Until now, these pro-
teins of 0305phi8-36 have only been found to share homology
with those of phage-like elements found in the genomes of B. thu-
ringiensis serovar israelensis and B. weihenstephanensis (14). With
regard to these structural proteins and the large terminase subunit
(ME3_13), phages ME3 and 0305phi8-36 may share a distant an-
cestor.

Phage ME3 appears to encode its own DNA replication ma-
chinery including DNA polymerase subunits (ME3_60 and 61),
thymidylate synthase enzymes (ME3_107 and 108), helicases, and
enzymes involved in DNA degradation and repair. ME3 also pos-
sesses two cell wall degrading enzymes, ME3_8, a lysozyme with
proven lytic activity against A. baumannii and ME3_113, a puta-
tive cell wall hydrolase. Phage ME3 also has a curiously large num-
ber of genes associated with Ter-stress response (ME3_286, 284,
289, 290, and 291) and a massive protein of 5,419 amino acids
(ME3_104) possessing domains relating to host specificity and
binding (IPR015406, IPR008979).

Accession number(s). The full genome sequence of A. bau-
mannii phage vB_AbaM_ME3 was deposited in GenBank under
the accession number KU935715.

FUNDING INFORMATION

This research received no specific grant from any funding agency in the
public, commercial, or not-for-profit sectors.

REFERENCES

1. Fournier PE, Richet H, Weinstein RA. 2006. The epidemiology and
control of Acinetobacter baumannii in health care facilities. Clin Infect Dis
42:692—-699. http://dx.doi.org/10.1086/500202.

genomea.asm.org 1

CrossMark
& click for updates

1sanb Aq 0z0z ‘TT Arenuer uo /6lo wse eiw//:dny wolj papeojumoq


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00431-16&domain=pdf&date_stamp=2016-8-25
http://genomea.asm.org
http://mra.asm.org/

2 genomea.asm.org

Buttimer et al.

. Hendrix RW. 2009. Jumbo bacteriophages. Curr Top Microbiol Immu-
nol 328:229-240. http://dx.doi.org/10.1007/978-3-540-68618-7_7.

. Kropinski AM, Prangishvili D, Lavigne R. 2009. Position paper: the
creation of a rational scheme for the nomenclature of viruses of bacteria
and archaea. Environ Microbiol 11:2775-2777. http://dx.doi.org/
10.1111/§.1462-2920.2009.01970.x.

. Keary R, McAuliffe O, Ross RP, Hill C, O’Mahony J, Coffey A. 2014.
Genome analysis of the staphylococcal temperate phage DW2 and func-
tional studies on the endolysin and tail hydrolase. Bacteriophage 4:¢28451.
http://dx.doi.org/10.4161/bact.28451.

. Delcher AL, Bratke KA, Powers EC, Salzberg SL. 2007. Identifying
bacterial genes and endosymbiont DNA with Glimmer. Bioinformatics
23:673-679. http://dx.doi.org/10.1093/bioinformatics/btm009.

. Besemer J, Lomsadze A, Borodovsky M. 2001. GeneMarkS: a self-
training method for prediction of gene starts in microbial genomes. Im-
plications for finding sequence motifs in regulatory regions. Nucleic Acids
Res 29:2607-2618. http://dx.doi.org/10.1093/nar/29.12.2607.

. Gish W, States DJ. 1993. Identification of protein coding regions by
database similarity search. Nat Genet 3:266-272. http://dx.doi.org/
10.1038/ng0393-266.

. Finn RD, Coggill P, Eberhardt RY, Eddy SR, Mistry J, Mitchell AL,
Potter SC, Punta M, Qureshi M, Sangrador-Vegas A, Salazar GA, Tate
J, Bateman A. 2016. The Pfam protein families database: towards a more

Genome Announcements

sustainable future. Nucleic Acids Res 44:D279-D285. http://dx.doi.org/
10.1093/nar/gkv1344.

. Quevillon E, Silventoinen V, Pillai S, Harte N, Mulder N, Apweiler R,

Lopez R. 2005. InterProScan: protein domains identifier. Nucleic Acids
Res 33:—W116-W120. http://dx.doi.org/10.1093/nar/gki442.

. Krogh A, Larsson B, von Heijne G, Sonnhammer EL. 2001. Predicting

transmembrane protein topology with a hidden Markov model: applica-
tion to complete genomes. ] Mol Biol 305:567-580. http://dx.doi.org/
10.1006/jmbi.2000.4315.

. Juncker AS, Willenbrock H, von Heijne G, Nielsen H, Brunak S, Krogh

A. 2003. Prediction of lipoprotein signal peptides in gram-negative bacte-
ria. Protein Sci 12:1652-1662. http://dx.doi.org/10.1110/ps.0303703.

. Lowe TM, Eddy SR. 1997. tRNAscan-SE: A program for improved detec-

tion of transfer RNA genes in genomic sequence. Nucleic Acids Res 25:
955-964. http://dx.doi.org/10.1093/nar/25.5.0955.

. Davenport KW, Daligault HE, Minogue TD, Bruce DC, Chain PS,

Coyne SR, Jaissle JG, Koroleva GI, Ladner JT, Li PE, Palacios GF,
Scholz MB, Teshima H, Johnson SL. 2014. Draft genome assembly of
Acinetobacter baumannii ATCC 19606. Genome Announc 2(4):e00832-
14. http://dx.doi.org/10.1128/genomeA.00832-14.

. Thomas JA, Hardies SC, Rolando M, Hayes SJ, Lieman K, Carroll CA,

Weintraub ST, Serwer P. 2007. Complete genomic sequence and mass
spectrometeric analysis of highly diverse, atypical Bacillus thuringiensis
phage 0305phi8-36. Virology 127:358 —-366.

July/August 2016 Volume 4 Issue 4 e00431-16

1sanb Aq 0z0z ‘TT Arenuer uo /6lo wse eiw//:dny wolj papeojumoq


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

	Genome Sequence of Jumbo Phage vB_AbaM_ME3 of Acinetobacter baumanni
	Recommended Citation
	Authors

	Genome Sequence of Jumbo Phage vB_AbaM_ME3 of Acinetobacter baumanni
	Accession number(s). 

	REFERENCES

