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Bacterial conjugation is the process by which a conjugative element, often a conjugative 
plasmid, is transferred from a donor to a recipient cell via a channel connecting both cells. Many 
conjugative plasmids contain antibiotic resistance genes. Conjugation is the main horizontal 
gene transfer route responsible for the spread of antibiotic resistance, which is a serious 
worldwide problem.  

Blocking conjugation is a way to impede the spread of antibiotic resistance. However, 
detailed knowledge on the different steps of the conjugation process is a prerequisite to develop 
drugs or strategies that can interfere with conjugation. In our laboratory we use the conjugative 
plasmid pLS20 of Bacillus subtilis as a model system to study distinct steps of conjugation. Over 
the last 10 years, we have achieved major advances. Most of these studies involve a multi-
disciplinary approach including genetic, biochemical, cytological, structural, biophysical and 
bioinformatics techniques. A list of our recent publications is shown below.  

Bioinformatics is becoming increasingly important for all our studies and therefore we 
collaborate closely with the Bioinformatics Facility of our centre. One major research in our lab 
is transcriptional regulation. As part of these studies, we have performed multiple RNAseq 
analysis during the last years of B. subtilis strains with or without the wild type plasmid pLS20 or 
derivatives. Some of this RNAseq data has been analysed to study how a plasmid gene of interest 
affects transcription of other plasmid genes. However, the majority of the RNAseq data is 
unexplored regarding likely effects of how plasmid and/or conjugation proteins affect 
transcription of the bacterial genome and vice versa, how bacterial genes can affect 
transcription of the plasmid. For instance, we have shown that the plasmid encodes a protein 
named sRok that is similar to the protein Rok encoded by the bacterial genome. Rok has been 
shown to play two important roles: regulating the expression of many bacterial genes and 
organising the bacterial genome. It will be interesting to study if and how the plasmid-encoded 
sRok can modulate the activities of the bacterial Rok protein, and if sRok (or Rok) has a specific 
role in the organisation of the plasmid. The interplay between sRok and Rok is only one example 
of how the plasmid and the bacterial genome may influence each other. The project proposed 
here is to analyse the available RNAseq data in close collaboration with the Bioinformatics 
Facility; for this, we need an enthusiastic bright student who likes challenges and is interested 
in bioinformatics. 

Familiarity with the Linux operating system and shell scripting is required. Programming 
knowledge is also necessary (the languages Perl and R will be used mainly). Knowledge of RNA-
seq data processing will be valued. 

Currently there is no funding available to pay for the TFM, but there is the possibility of 
obtaining funds to carry out a PhD thesis. 
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