Analysis of horizontal transfers in the Mycobacterium tuberculosis complex in

relation with pathogenicity emergence

Purpose

Some pathogenicity islands are transferred horizontally between bacteria species.

What is the importance of horizontal transfers in pathogenicity emergence
b the causative agents of tuberculosis
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in humans and bovines ?
To address this issue, we :
* searched for horizontal transfers (HT) in MT-complex,

* attributed potential source species for these HT's,

* conducted genomic comparison within M. tuberculosis complex and with M.
marinum (which has a different host specificity).
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Abstract

M. tuberculosis and M. bovis are the causative agents of tuberculosis in humans and
bovines and are parts of the M. tuberculosis complex (MT-complex). Determination of the
complete nucleotide sequences of the M. tuberculosis H3TRv, M. tuberculosis CDC1551
and M. bovis AF2122/97 genomes has provided means to compare these genomes and

understand their evolution.

Horizontal gene transfer (HGT) between species is thought to be a factor driving
genetic diversity, bearing medical interest when it concerns virulence genes. Because
different surrogate methods (based on the fact that foreign sequences to a genome bear
unusual sequence characteristics) often fail to identify identical sets of HGTs!'#, we
developed a consensus-based method to predict recent horizontally acquired genes. A gene

was considered as a potential HGT when it was detected by at least 2 of the 3 methods used:

Detection of horizontal transfers

abnormal GC1% and GC3%), atypical codon usage and different genomic
signaturel!l. Genomic signature can also be used to propose potential donor species when

looking for similar signatures in a database of genomic signatures.

About
transfers. Their size ranges from 300 pb to 10 kb (total of ~300 kb per genome) and they

180 to 225 regions of the studied genomes can be considered as horizontal

each contain 1 to 10 genes. The signature method allowed to attribute potential donors to
about one third of the HGT detected. The major donor species are Actinomycetales (mostly
Mycobacteria) followed by Rhizobiales (more precisely the Agrobacterium genus).

Comparison with M. Marinum should improve our understanding of the emergence

of pathology and host specifity in the MT-complex.
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C. GC1 % and GC3 % method!!

(i) G+C % in position 1 and 3 of gene codons is

calculated
(i) Thresholds are calculated as described in figure C

(iii) Genes having atypical GC1% and GC3% are

considered as atypical.

Donor species
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Conclusion and Perspectiv

HT regions in Mycobacterium tuberculosis — complex genomes may not be as

rare as previously thought: 7 % of the genomes is considered as horizontally

transfered.

Actinomycetales and Rhizobiales species are the most frequent potential

sources, suggesting ancient and frequent interaction between Mycobacteria and

Rhizobiales.
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Comparison with M. marinum's genome (MT-complex closest relative) shows
that some identical HT-islands in the 3 genomes could not be found in M.
marinum. Further investigation should improve our understanding of pathogenic

emergence and host specificity of MT-complex species.
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