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METHOD/SOFTWARE:
This project involves creating and running Perl code and troubleshooting problems as they arise. It began with 5299
genome sequences from the Progenomes projects, that corrects for overrepresentation. From there a program called
Jellyfish was run on each genome’s fata files which contained the DNA sequence for that taxon’s genome. The program
made an output file with the unique 17mers and their frequencies for each taxon. Compiling a single file of all the
17mers found in the genomes, Jellyfish was rerun to find the 17mer distribution across the taxa, as opposed to within
each taxon. From there a Perl script was made that put together a matrix file for the bacterial and archaeal genomes that
can answer questions such as what is the most widely distributed 17mer (CTCTACCAACTGAGCTA). Afterwards, the
project involved mapping the most conserved 17mers to the genes they are in by way of a Perl script that incorporates a
software called Bedtools. The 17mers that map to a tRNA gene are then modelled onto a tRNA gene. Another way we
are trying to analyze the data is by creating a phylogenetic tree for the 5,299 genomes to compare the 17mer
distribution relative to how distanct the taxa are who share the 17mer.

PRELIMINARY RESULTS:
We found large numbers of conserved kmers; out of approximately 5 billion individual 17mers
in the genomes studied, 107,853,427 were found in over 20 genomes, with 2,559 found in over
1,000 genomes. After mapping all the 17mers from archaeal genomes to the genes and
positions they are most commonly found at, I found that the top 71 conserved 17mers in
archaea map to tRNA or rRNA genes. The most widespread 17mers in the archaeal genomes
mapped more often to rRNA than tRNA genes, which suggests that genomic islands may also
have a mechanistic preference for choosing tRNA genes instead of a purely evolutionary
approach. Future steps will be to reapply the gene mapping programs to the much larger set of
bacterial data and analyze the results. What can then be done is to compare the results for
bacteria and archaea against the phylogenetic tree of our genomes, enabling us to see the kmer
distribution in relation to the relatedness of the taxa.
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INTRODUCTION:

Genomic islands are prokaryote-specific mobile elements that code for pathogenic factors such as
antibiotic resistance. They carry integrase genes and integrate into chromosomes at specific sites. It has
been observed that these islands often integrate into tRNA and tmRNA genes. This project sought to
answer the question of why islands prefer these sites. To do this, we looked at k-mers where k equals 17
nucleotides, or 17mers, across a wide phylogenetic range of bacteria and archaea (5299 genomes). The
length 17 was chosen because the integrase sites that genomic islands typically match to are 17 base pairs
long (figure 2). It is thought that because tRNA and tmRNA have such a specific 3 dimensional molecular
shape that those genes are highly conserved in DNA. Genomic islands would therefore want to place
themselves in these genes to ensure a better chance of long-term survival in the genome.
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