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Comparing genomes of a common host

Phages of a common host are
expected to be in genetic
communication and more closely
related

Which hosts to choose?

Bacterial pathogens:
environmentally-important
bacteria, other bacteria of
biological interest



Why mycobacteriophages?

* Mycobacteriophages are viruses that
infect mycobacterial hosts

* Hosts include Mycobacterium tuberculosis
and Mycobacterium smegmatis.

* M. tuberculosis kills more than people than
any other single infectious agent

* About one-third of world's population is
infected with M. tuberculosis. Mostly
latent infections



Why mycobacteriophages?




Why mycobacteriophages?




Discovering new mycobacteriophages

AGCTGCTGATCG
ATGCGCCGTCGAT
GCACGTCGATGCT
A

(x 10,000'S)



Mycobacteriophage isolation

Host: M. smegmatis
Fast-growing: non-pathogen
Source: Soil, compost eftc.

Direct plating without
enrichment
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All are either Siphoviridae or Myoviridae
(no Podoviridae)

Siphovirus Myovirus

53/60 7/60



What do their genomes look like?

For 60 genomes:







Genome Clustering: Diversity and heterogeneity
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Clusters and Subclusters
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Clusters and Subclusters
(continued)
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Giles: Example of a genome map
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Genome general features

* Genes are tightly packed: few
non- coding regions

* Many genes, few operons
« Virion genes often grouped

* Many genes of unknown
function



Sorting genes into phamilies

Comparing protein sequences reveals
distant evolutionary relationships

* Total orfs: 6,858
* Phamilies: 1523
« Orphams: 773 (44.8%)
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Cluster G phages




Genome mosaicism
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We don't know what most of these genes do!
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We don't know what most of these genes do!

153 genomes

« 17,087 Orfs

e 2.942 Phamilies

* Mean orfs/Pham = 5.8
« 1212 Orphams (41.2%)
* 80% Phams novel genes



BRED: Bacteriophage recombineering on Electroporated DNA
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Roles of Giles Lysin A, Holin, and Lysin B in lysis




In conclusion...

* Mycobacteriophages are highly diverse

* They have architecturally mosaic
genomes

» 80% of genes are of unknown function
» The genomes can be readily manipulated

* They present a powerful toolbox for
understanding and controlling
tuberculosis
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