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Nicolas Baudin travel grant - Internship in France proposal form 

* = mandatory fields   

                     SECTION 1 : Hosting institution in France 

Hosting institution in France* 

 

 

Hosting laboratory / research team in France 

 

 

 
 
 
 
 
 
 

Supervisor of the intern in France 

 

 

 

 

 

 

                     SECTION 2 : Internship offer 

 

 

 

 

 

 

 

Address* 

UFR SFA; Pôle Biologie Santé 

Bâtiment B36/B37 1 Rue Georges Bonnet 

TSA 51106 

86073 POITIERS Cedex 9 

Name* Laboratoire Ecologie et Biologie des Interactions,UMR CNRS 7267Equipe Microbiologie de l'Eau.  

Web site* http://ebi.labo.univ-poitiers.fr  

Function* Assistant Professor 

 

Name(s)* Ascel SAMBA LOUAKA 

E-mail* ascel.samba@univ-poitiers.fr 

Name* Université de Poitiers, UMR CNRS 7267 

Contact ph* 05.49.45.40.13 

Topic of the internship (title)*  

Free-living amoebae, reservoirs of pathogenic bacteria 

Dates of the internship*  
(nb: this program supports 3 to 6 month internships with a starting date earlier than December 31, 2018) 

 

Start: (from)     End: (to) 
03/09/2018 30/11/2018 

http://ebi.labo.univ-poitiers.fr/
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Scientific and academic objectives of the internship*  
(detailed description of the internship content, work expected from the intern and expected outcomes) 

Free-living amoeba (FLA) are protozoa commonly found in natural or man-made aquatic environment. They have been 

described as environmental reservoirs for numerous pathogenic microorganisms. Indeed, FLA feed on bacteria. Most 

bacteria are digested by the amoebae but some of them are able to survive grazing by FLA. Among those amoeba-

resisting bacteria, several highly pathogenic bacteria were reported such as Burkholderia pseudomallei, Coxiella 

burnetti, Escherichia coli O157, Francisella tularensis, Pseudomonas aeruginosa, Vibrio cholerae, Helicobacter pylori, 

Listeria monocytogenes or Mycobacterium leprae. FLA have also been described as training grounds for several bacteria 

since some bacteria have been shown to become more virulent and also more resistant to biocides and antibiotics after 

their passage through amoebae. Under adverse conditions, the metabolically active form of FLA differentiates into a 

cyst that is highly resistant to physical and chemical stresses. Thus, FLA protect intracellular microorganisms from 

biocides. Implementation of strategies of elimination of free-living amoebae is thus strongly expected. 

 

Legionella pneumophila is a pathogenic and ubiquitous gram-negative bacterium that is found replicating within fresh 

water amoeba. The increase of artificial water systems such as cooling towers, collective networks of hot water, 

conditioning systems, showers, spas or hot tubs provide favorable conditions for the development of L. pneumophila. 

This bacterium is a public health threat since inhalation of aerosols from contaminated water causes a severe 

pneumonia called "Legionellosis". In France, each year almost 1000 cases of legionellosis are declared (lethal in 11 % of 

cases). In Australia, 195 cases of L. pneumophila-induced legionellosis were reported in 2014. Prevention against 

legionellosis is performed via water treatment. However, current biocide treatments fail to completely eliminate 

Legionellae. These bacteria might be protected from biocide by being engulfed by protozoan such as FLA. Solution to 

eliminate FLA from water systems is urgently needed to avoid bacterial multiplication. 

The aim of this internship is to address two problematic aspects of FLA that are (i) their ability to resist disinfectants by 

differentiating into Cysts and (2) their interactions with pathogenic bacteria. Thus, we plan to study the contribution of 

the amoebal protein “Cyst-specific protein 21” (Csp21) to the formation of cysts. In addition, we will evaluate 

contribution of intracellular bacteria such as Legionella pneumophila to amoebal physiology (cytoskeleton, shape and 

motility). 

 

Experiments: 

- Formation of Cyst (0 – 1.5 months) 

The CSP21 protein is produced during early encystment (Chen et al. 2004; Hirukawa et al. 1998). While the expression 

of CSP21 is the first described molecular change during encystment, its role in this process is not clearly established. 

Thus, we will repress the CSP21 protein using a siRNA and amoebae (Acanthamoeba castellanii) will be incubated in 

encysting medium for 48h (Fouque et al. 2014). The ratio of encystment will be followed by quantification of cysts and 

total cells by microscopy and flow cytometry using staining techniques with calcofluor white (El-Sayed and Hikal 2015). 

In addition, we will overexpress the CSP21 protein using the plasmid pEBMCSGAPDH (Peng et al., 2005). We will check 

whether the overexpression of CSP21 is sufficient to turn on encystment. 

 

- Host-pathogen response (1.5 – 3 months) 

Amoeba are crucial to the survival of L. pneumophila outside human systems. Despite this ecological relationship very 

little is known about the intra-amoebal stage of the Legionella life cycle. Using a previously constructed library of L. 

pneumophila mutants carrying large genomic region deletions (preliminary data), we will explore the changes in A. 

castellanii velocity caused by L. pneumophila infection. Velocity and tracking of infected - A. castellanii will be assessed 

using the software Imaris. Acanthamoeba exhibit spine-like structures on their membrane named acanthopodia used 

for surface adhesion and mobility. Effects of bacterial effectors on A. castellanii velocity will be completed with scanning 

electron microscopy experiments to observe mutative morphological changes. Similar experiments have been 

performed in our laboratory (Mengue et al. 2017).  

 

Results of this internship will provide basics to build an ambitious project involving Australian and French research 

teams. 
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  Name of industrial partner *  
(participation of an industrial partner is highly recommended) 

 While there is no industrial partner associated to this proposal, it will formly solidify a working collaboration with the 

laboratory of the newly appointed CEO and Director of the Hudson Institute of Medical Research (Victoria, Australia), 

Professor Elizabeth Hartland. Professor Elizabeth Hartland’s internationally competitive research program investigates 

the molecular pathogenesis of infections caused by pathogenic bacteria, including Legionella. In the last 5 years Prof 

Hartland has been the Head of the Microbiology and Immunology Department at the University of Melbourne, has 

published 40 primary research articles in leading international biomedical journals, and has been an invited speaker at 

18 international meetings. Since 1998, she has won over $40 million in competitive grant funding. Free-living amoebae 

are considered as "Trojan horses" of the microbial world and thus as threats to human health. Industry whose activities 

provide favorable conditions for the development of amoebae as cooling towers, needs to find an effective biocide 

against amoebae and intra-amoeba bacteria. Since results of our starting collaboration could provide skills for 

development of molecules against amoebae and their associated bateria, this project will be of interest for Industry. 

 

Main contact at the French industrial partner*  

Cliquez ici pour taper du texte. 

Main contact at the French industrial partner’s branch in Australia (if applicable) 

Cliquez ici pour taper du texte. 

Role of the industrial partner in the internship project 

Cliquez ici pour taper du texte. 
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Australian partner university 

  

 

 

 

 

 

 

 

 

 

 

 

                     SECTION 3 : Expected profile of applicant 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Is the internship project proposed in the framework of an 

existing collaboration with an Australian partner university?* 

☒   YES  

☐   NO 

If yes: name of institution  

 

Hudson Institute of Medical Research, Centre for Innate Immunity and Infectious Diseases, 

27-31 Wright Street, Clayton VIC 3168, AUSTRALIA 

Main contact 1. Dr Shivani Pasricha  2.Professor Elizabeth Hartland 

Function 

1. Head of Legionella and Amoeba research node within the Hartland Laboratory, 

Postdoctoral Scientist.  

2. CEO and Director of the Hudson institute of Medical Research, Chair, Department of 

Molecular and Translational Science, Monash University. 

E-mail  shivani.pasricha@hudson.org.au , elizabeth.hartland@hudson.org.au 

Contact ph +61433697700 , +61 3 8572 2701 

Level of study *  
(priority will be given to Bachelor’s degree Honours students and Master’s students) 

Master, phD 

Discipline* 

Cellular Microbiology 

Required qualities, knowledge and skills* 

We need a student with expertise in (i) Cell biology of free-living amoebae such as Acanthamoeba castellanii, (ii) 

bacteriology (Legionella pneumophila, Escherichia coli) and (iii) molecular biology. Knowledge and practices in host-

pathogen response will be advantageous. 

Other specific eligibility criteria *  
(such as citizenship requirements, language requirements…) 

 Cliquez ici pour taper du texte.  

Name of lab/research 

team in collaboration 

Lab/Research Team: Professor Elizabeth Hartland . Centre: Centre for Innate immunity 

and Infectious Diseases 


