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Today, thousands of genomes are available, and
tools are constantly being developed with faster and
more effective ways to mine this wealth of
information.
Phylogeny is the study of the evolutionary
relationship among groups of organisms. A
phylogenetic tree is a graphical
representation of this relationship.
Evolutionary relationships can be
Determined through genome
comparison and analysis.
The understanding of bacterial evolution is
important for several reasons, with one of the most
important applications being drug design and
vaccine development.
The current predominant method for determining
microbial evolution is through 16s RNA
profiling. The 16s RNA gene is a
conserved gene for which the degree
of conservation is hypothesized to
reflect the degree of evolutionary relationship.
Comparison of the gene across several organisms
can lead to a proposed phylogenetic tree. However,
this method only considers one gene out of many in
its attempt to infer the evolutionary relationship
among bacterial genomes.
We propose
a method of
inferring
microbial
3
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evolution by
comparing
the species at a whole
genome level, using a more
scalable and accurate
method of determining
clusters.
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Proposed method
Filter pairs based on
exact matches

Smith Waterman
dynamic programming
alignment
-optimal alignment
heuristic
-filtering for best pairs
saves time

Four bacterial genomes were used as the dataset,
Bartonella quintana, Bartonella henselae, Rickettsia
typhi, and Brucella melitensis. Altogether, they contain
6602 protein sequences.
The self BLAST method took significantly longer to
obtain results and was more i/o intensive. The BLAST
output used to determine clusters was 18 GB, while
the proposed method of filtering pairs prior to
alignment reduced this size significantly.
Our proposed method produced 4.5x more edges
than with self BLAST and placed about 50% of the
protein sequences in clusters as opposed to about
25% with self BLAST.
Overall, the proposed method formed almost twice
as many clusters, providing a larger dataset to
determine evolutionary lineage.
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Conclusions
Our proposed method for inferring bacterial
evolution is more accurate, more efficient, and
faster than the current ‘self’ BLAST method. Unlike
BLAST, Smith Waterman alignment guarantees
finding the best possible match. This is evident in
the greater number of edges and vertices produced
by the proposed method.
Considering the entire genomes of organisms
when attempting to reconstruct evolutionary
lineages is a more accurate method than
considering only a small part of the genome, and
our proposed method makes it possible to obtain
the most accurate results.
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