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AlanGrant, Baee, Corofin, OrangeOswald, and Vincenzo are newly isolated phages of Mycobacterium smegmatis mc2155 discov-
ered in Pittsburgh, Pennsylvania, USA. All five phages share nucleotide similarity with cluster B mycobacteriophages but span
considerable diversity with Corofin and OrangeOswald in subcluster B3, AlanGrant and Vincenzo in subcluster B4, and Baee in
subcluster B5.
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Mycobacteriophages can be readily isolated from environ-
mental samples such as soil and compost using Mycobacte-

rium smegmatis mc2155 as a host (1). Comparative genomics of
several hundred individually isolated phages reveals them to be
highly diverse, and there are at least 30 types sharing no extensive
DNA sequence similarity with each other (2). Most of these phages
were isolated and characterized by participants in the Science Ed-
ucation Alliance Phage Hunters Advancing Genomics and Evolu-
tionary Science (SEA-PHAGES) program, which provides fresh-
man students with authentic research experiences (3).

Phages Baee, OrangeOswald, AlanGrant, Corofin, and Vincenzo
were isolated using soil samples from the Pittsburgh, Pennsylvania,
area, the first two by direct plating on M. smegmatis mc2155, and the
other three following enrichment with the same strain. Following
purification, amplification, and DNA extraction, genomes were se-
quenced on an Illumina MiSeq platform using 140-bp single-end
reads. Reads were assembled using Newbler to yield major contigs of
72,109 bp and 68.9% G�C content, with 1,147-fold coverage
(AlanGrant); 70,270 bp and 67.6% G�C content, with 1,007-fold
coverage (Baee); 68,685 bp and 67.5% G�C content, with 486-
fold coverage (Corofin); 68,674 bp, 67.5% G�C content, with
888-fold coverage (OrangeOswald); and 72,189 bp and 68.9%
G�C content, with 194-fold coverage (Vincenzo). All genomes
are circularly permuted and were bioinformatically linearized to
align with other related genomes. Protein-coding genes were pre-
dicted using Glimmer and GeneMark, using both heuristic and
M. smegmatis models; Aragorn and tRNAscan-SE did not predict
tRNAs in any of the genomes. The genomes have 96 to 103 pre-
dicted protein-coding genes, of which ~30 in each genome have
functions predicted by BLASTp and HHpred.

Comparison with other mycobacteriophages using BLASTn

showed extensive nucleotide sequence similarity with phages in
cluster B. Comparisons of average nucleotide identities and of
genome maps (4) showed that Corofin and OrangeOswald are
new members of subcluster B3, with 99% sequence identity to
each other, as well as to Akoma and Audrey (5); AlanGrant and
Vincenzo are new members of subcluster B4, with 99% sequence
identity to each other, and 83% identity to Nigel (6), spanning
90% of the genomes. Baee is a member of subcluster B5, with 90%
nucleotide identity to Acadian over 96% of their genome lengths.

Approximately 30% of the genes in each genome are homo-
logues (40 to 70% amino acid identity) of M. abscessus putative
prophage genes (7). These include virion structural genes,
endolysins, RNaseE, and many genes of unknown function, and
are components of at least five different putative M. abscessus
prophages. The cluster B phages are not temperate and do not
encode integrases or putative repressors, but these relationships
suggest that there are closely related temperate phages infecting
M. abscessus that the cluster B’s have been exchanging genes with
in relatively recent evolutionary time. We note that some cluster B
phages have narrow host ranges and do not efficiently infect other
M. smegmatis strains (8), and it is not known if the phages isolated
here or any of the cluster B phages infect M. abscessus.

Nucleotide sequence accession numbers. The AlanGrant,
Baee, Corofin, OrangeOswald, and Vincenzo genome sequences are
available from GenBank under the accession numbers KR080200,
KR080199, KR080205, KR080203, and KR080194, respectively.
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