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ABSTRACT

Texage is an A3 cluster phage isolated from the grounds surrounding Mendel
pond on the campus of Merrimack College in North Andover, Massachusetts.
Texage was isolated and characterized by freshmen Biology majors taking
Principles of Biology I in Fall 2014 and was found to have a large and turbid
plaque morphology, and siphoviridae phage particle morphology. An intriguing
image of another phage, Swarley, showed a capsid with no detectable tail. We are

following up on this initial result.

Students taking Genetics in Spring 2015

carried out annotation of the Texage genome. Texage displays over 99% identity
to several other A3 cluster phages that represents a wide geographic area: Norbert,
Pocahontas, Popsicle, Panamaxus, Lambert], QuinnKiro, Veracruz, and Todacoro.
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Figure 3. Schematic diagram of the Texage genome. Green indicates
genetic transcription in a forward direction, while red represents genes
transcribed in the reverse direction. The location of the two tRNA genes
is marked on the forward direction. Additionally, a possible attP site is
marked. It was not possible to completely characterize this section of the
genome at the site, but it is the site believed to host phage genome
integration based on its location next to the integrase gene (gp 33).

UMMARY: SEQUENCE DIFFERENCES BETWEEN
TEXAGE (50081 bp) &

QUINNKIRO (50066 bp)

68 Transitions (C -G)
35 Transversions A-C, A-T; C-G; G-T)
2 Insertions, both in non-coding regions
@15170 (G)
@49829 (GCA[C]12TG
3 Deletions, all in 3’ non-coding region
@49670 (C)
@49740 (A)
| @49820 (CCTG)
TOTAL: 108 loci
(@ loci are numbered from Texage genome)

SUMMARY: SUBSTITUTIONS IN CODING REGIONS
26 Amino Acid Substitutions
(9 Conservative,
17 Non-Conservative)
60 Synonymous Substitutions
Total: 86 substitutions

GENES WITH MOST SUBSTITUTIONS

gp 25 Tapemeasure, 3039 bp
8 substitutions
(1 conservative, 2 non-conservative,
S synonymous)

gp 32 Periplasmic binding protein, 408 bp
10 substitutions

2 conservative, 2 non-conservative,
6 synonymous)

Genome
Length
50081
50066
50913
50364
50877
50679
50882
50864
49267
Rockstar 47780
Spike509 50989
Vix 50063

Sequence
Texage AA
Quinnkiro
Bxz2
HelDan
JHC117
Jobu08
MarQuardt
Microwolf
Phoxy

CGGGTGGTAA

Table 3. This table shows 12 A3 cluster phages that are similar to
Texage in terms of their sequence of 3’ overhangs. Note that all 8 of
the highly similar phage have identical 3’ overhang sequences.

100% IDENTICAL
tRNAAsn and
tRNATrp

were found in the

8 Closely related

A3 phage:

Texage, QuinnKiro,
Lambertl, Norbert,
Panamaxus,
Pocahontas,
Popcicle, Todacoro,
Veracruz

tRNA ©

Asn(gtt)

tRNA -

And in 18 Other 100% Identical tRNA Asn No other 100% Identical
 (alt from A3 cluster): Vi, Tiffany, SpikeS09, Sabia, Phox, RNA Trp from any phage
Microwolf, Mett MarQuardt, Mal
Mainiac, Lilith, Grum1, Farber, Dieselweasel, DaHudson, Bxz2, Aglet
INTERESTING: INTERESTING:

Streptomyces phage phiBT1, 50/56 (89%)
Gordonia phage Soups, $4/63 (85%)

Gordonia phage ClubL ,57/62 (91%)
Gordonia phage Bachita, §7/62 (91%)

Gordonia phage RosalindL, 54/63 (85%)

Gordonia phage KatherineG, 54/63 (85%)

http://knetfold.abcc.nciferf.gov/
knetfold/servlet/knetfold

Figure 4 . Texage is interesting in that it has two distinct tRNA genes. Phages usually use the tRNA genes of their hosts, but
Texage and the eight other highly similar phage genomes have a tRNAAsp that is also identical to one found in other phage
genomes. Texage also codes for a tRNATrp gene, which is highly unusual as it is not an exact match to any other M. smegmatis
phage genomes beyond the eight highly similar phage. Lastly, it is interesting to note that Texage’s tRNA for Tryptophan has a
“CAA” on the 3’ tail of the acceptor stem rather than the cannonical “CCA”.

GP 32 is a member of Pham 3243 membrane transporter

http://multalin. toulouse.inra.

fr/multalin/
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(A) Multiple alignment of ORF #32 (periplasmic binding protein), a protein specific to the 8 phage genomes

highly similar to Texage. Based on HHPred data it is similar to siderophore proteins located in the periplasm of bacteria.
Red: invariant amino acids at that position; Blue and black, two or more amino acids occupy that position. The bottom line

shows the consensus.
ORF #32.

Mycobacterium tuberculosis.

phage protein.

(B) Solution structure of MmpS1-5, a Mycobacterium tuberculosis structural homolog of Texage
MmpS1-5 is required for biosynthesis and secretion of siderophores, and is essential for virulence of
(C) A possible phylogenetic tree was also generated to visualize the possible lineage of this

Swarley - a tail-less mycobacteriophage?

Figure 6. EM images of Swarley, also isolated from the campus of Merrimack College in Fall
Preliminary images identified two interesting morphological characteristics: (1) no
obvious signs of a tail, and (2) clustering of phage particles (right panel).

2014.




