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In this talk...

> I'll discuss a ncRNA project that went wrong...
» Estimating functionally significant genetic variation




Can we identify genetic variations more likely to be

causative of phenotypic change?

> A chance meeting with Rob Kingsley: ~ 800 SNPs seperate a host
restricted pigeon pathogen from a broad host-range
gastroenteritis-causing pathogen.




powerful homology search tool
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Profile HMM background

» As a general rule, profile based methods are more accurate (and faster)
than sequence based methods

One HMM node per
alignment column
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3 states per node:
yeast GUCUUCGGCAC (M) Match: emits residues 0
fly ¢ UUCGGAGC (I) Insert: inserts extra 0
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Refactoring an accurate homology search tool
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Scoring sequence variation

Species 1 FYFI IRKRIOQL
Species 2 FYEFI IRKEVZVQOLRA
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Accuracy of Abitscore

Distribution of scores for E. coli Lacl protein Distribution of scores for E. coli Lacl protein
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Comparing proteomes

Comparing non-pathogen and
pathogen proteomes
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Kingsley et al. (2013) Genome and Transcriptome Adaptation Accompanying Emergence of the Definitive Type 2 Host-Restricted
Salmonella enterica Serovar Typhimurium Pathovar. mBio



Comparing proteomes: generalists vs extraintestinal

» S. enterica serovars divided into 2 groups:
» Gastrointestinal and extraintestinal (or invasive)

» Characterised hypothetically disrupted coding sequences (HDCs)
» We find hypothetically attenuated coding sequences (HACs)
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Signatures of adaptation: generalists vs extraintestinal

A Enteritidis vs Gallinarum
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Signatures of adaptation: Enteritidis vs Gallinarum

Enteritidis Gallinarum Classification of genes
Carbohydrate metabolism [ i 9 o
. B Absent in Enteritidis
Energy metabolism [0 ] e
Lipid metabolism [ W Enteritidis HDC
Nucleotide metabolism 1] : (E;nt”e_ntldls HI-?ACC
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. . B Gallinarum HDC
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Signatures of adaptation: generalists
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nome-based invasive strain prediction

Potential application: Using delta-bitscore for the classification of organisms
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Works on ncRNAs too!
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» Developed a new, simple approach for determining the significance of
variation

» Noise cancels out! Consistent LoF /GoF variation amplifies
» Working well in “the field”

» More sensitive than selection measures (e.g. ds) for between strain
comparisons

» Developing the approach for testing ncRNAs and conserved DNA
elements

Wheeler, Barquist, Kingsley & Gardner (2016) A profile-based method for identifying functional divergence of orthologous genes in
bacterial genomes. bioRxiv.
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