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Bacterial Species

“a category that circumscribes a (preferably)
genomically coherent group of individual isolates/
strains sharing a high degree of similarity in (many)
independent features, comparatively tested under
highly standardized conditions”
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Independent features = phenotypes

Phenotypes can be tested

Thursday, 29 September, 2011



Phylogenic relationships

ldeally:

16S rRNA genes are identical
or almost identical between
isolates belonging to the
same species and those
differ from isolates
belonging to different
species

In reality:

different species can share
identical rRNA genes, for
instance E. coli and Shirella

isolates from one species
can have differen rRNA
genes (beyond 97 % -
,border” of the species)
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Lateral transfer!!!

Is the phylogenetic tree the most suitable
model for bacterial ancestry?

s it valid for network-like evolutionary
structures?
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Hypothesis

Certain genes can be said to be specific and
conserved to a particular species but not
present in related species
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Bacterial family Vibrionaceae

* 51 recognised species

 Found mainly in marine environments

* Mostly symbionts

BUT

« Human pathogens:

v’ Vibrio cholerae — producing cholera
v’ Vibrio parahaemolyticus — gastroenteritis
v' Vi vulfinicus — wound infections
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Phylogenetic trees

16s rRNA gene,
extracted from 32 seq.

* Gene annotations: GenBank, EasyGene
* RNAmmer: score threshold >1.800
* Alignment: PRANK

* Phylogenetic tree: MEGAA4, nj (neighbor—joini@%)tﬁtgé)ém@rm cholerae
Jukes-Cantor, Bootstrap (500 samples)

/

/
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Phylogenetic trees

More depth in the V. cholera cluster?

* Matrix based tree (scaled depending on no. of genomes)

* Genes (GeneFam.) found in most genomes — Stabilome

* Genes found in only few genomes — Mobilome

* BLASTP 50/50-rule (alignment produce 50% identity for at least 50% of the length
of the longest gene)

Genome1 Genome2 ... Genome j
GeneFam. 1 1 1T 0
GeneFam. 2 0 1T . 0
GeneFam. 3 0 1 . 1
GeneFam. i 0 o .. 1
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Phylogenetic trees

Genes present in at least 90% Genes found only in two to four genomes
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Pan- and core genome plot

® BLAST analysis
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Pan- and core genome plot

e BLAST analysis

O- Pan genome: total
hypothetical gene families.
~ 20,200 total gene families

» Core genome: conserved gene
families. ~ 1,000 gene families
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Pan- and core genome plot

e BLAST analysis

* Pan genome: total
hypothetical gene families.  ~
20,200 total gene families

e Core genome: conserved gene
families. ~ 1,000 gene families

* Pan genome plateau at 6,500
gene families
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Pan- and core genome plot

e BLAST analysis

* Pan genome: total
hypothetical gene families.  ~
20,200 total gene families

e Core genome: conserved gene
families. ~ 1,000 gene families

* Pan genome plateau at 6,500
gene families

* Increase in pan genomes at V.
cholerae 1587

* V. cholerae 2740-80 behaves
atypical in all figures
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Pan- and core genome plot

e BLAST analysis

* Pan genome: total
hypothetical gene families.  ~
20,200 total gene families

e Core genome: conserved gene
families. ~ 1,000 gene families

* Pan genome plateau at 6,500
gene families

* Increase in pan genomes at V.
cholerae 1587

* V. cholerae 2740-80 behaves
atypical in all figures

* A. fischeri does not add
significantly more novel genes

 P. profundum and V. shilonii
does add novel genes
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BLAST matrix
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BLAST matrix
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BLAST matrix

SO
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BLAST matrix
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BLAST Atlas
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BLAST Atlas
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Conclusion

e Better resolution with the matrix based
method compared to 16s rRNA within Vibrio

cholerae cluster.

* Observed difference between clinical and
environmental strains due to genes related to
virulence.

* |n V. cholerae two-component signal
transduction regulatory system was found.
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Future Perspectives

* Possibly, in some time V. cholerae would
pecome distinct species

|t is still to be confirmed V. cholerae 2740-80
ost the CTXO® prophage, rather than being the
precursor of pathogen

e Be critical to the 16S rRNA trees when looking
into the species, they may not be accurate
enough
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GRACIAS POR SU ATENCION!

Dziekuje za uwage

Tak for jeres opmaerksomhed

THANK YOU FOR YOUR ATTENTION
©
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