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Apicomplexans form a large phylum of unicellular eukaryotic microbes, some of which cause severe 
diseases in humans. Most successful is Toxoplasma, which parasitizes nearly a third of the human 
population, making it at risk of life-threatening complications, primarily encephalitis or pneumonia, 
in case of immune-suppression. This polarized parasite has evolved an impressive gliding motility 
strategy and ranks amongst the fastest non-swimming cells. Toxoplasma glides to navigate within the 
extracellular matrices as well as to move in and out human host cells in which they proliferate. Using 
`multi-disciplinary approaches that combine nano-chemistry, micro-patterning, micro-fluidics, live 
imaging and Expansion Microscopy/EM & STED microscopy, the team interrogates the minimal 
biochemical and biophysical requirements for this microbe to achieve high-speed motility with the 
perspective of developing theoretical and experimental models for bio-engineering applications.  

 
In order to decode the mechanics of motility evolved by the few micron-sized Toxoplasma 

parasite, we reconstitute extracellular matrix (ECM) mimicking environments and develop genetically 
engineered parasites that either lack molecular players (or candidates) of the motor engine or that 
express fluorescent/epitope tag reporters of interest compatible with real time and super resolution 
imaging. The team also applies force microscopy (flow forces/ TFM, AFM) and develops synthetic 
nanoprobes in order to dissect (i) the site and amplitude of adhesive, traction and dragging forces during 
movement but also (ii) to uncover the molecular engagement of the parasite surface-exposed adhesins 
with the substrate (ECM) ligands that account for a functional dynamic force transmission platform.  

Primary objectives are to delve deeper into the components of the unique focal adhesion system 
recently uncovered by the team as necessary and sufficient for high-speed gliding. We intend to perform 
systematic screening of moieties and functionalized chemical groups under controlled molecule density 
and distribution as well as controlled viscoelastic properties of the substrates. Tunable surface chemistry 
coupled with Quartz Crystal Microbalance with Dissipation (QCMD) and Ellipsometry are developed in 
tight collaboration with the department of Molecular Chemistry (DCM, Grenoble) to meet our objectives.  

 
Main objectives of the research engineer program    
We plan molecularly and functionally characterizing the unique force transmission platform used by the 
polarized single-celled eukaryotic parasite to propel at very high speed in biochemically and 
biomechanically distinct ECMS. The candidate will,  
Ø Use micropatterns and microfluidics chips under precise flow control optimize for high-speed high-

resolution imaging of the parasite  
Ø Use super resolution microscopy to get insights on the area of parasite surface-substrate contact  
Ø Produce chemically and mechanically tunable functionalized surfaces and use QCM-D and 

ellipsometry  
Ø Use bio-micro-rheology under various ECM mimicking 3D settings offered to the parasite.  
 

Team Leader to contact: 
 Isabelle TARDIEUX,  

isabelle.tardieux@inserm.fr 
Isabelle.tardieux@gmail.com 



  
 

 
Hiring talented & highly motivated engineers and students. 
 
• We are seeking for a highly motivated research-focusing engineer (School of engineers) candidate 
with solid training and experience in micro-fluidics and micro-patterning, as well as knowledge on organic 
chemistry and/or bio-engineering. The Applicant is invited to submit to Isabelle.tardieux@inserm.fr or 
Isabelle.tardieux@gmail.com 
  
1- A letter of motivation where is demonstrating her/his strong interest in research and a detailed CV  
2- Two letters of recommendation from renowned academics supporting the application (motivation and 
suitability for research) are required. 
 
The application includes an interview to evaluate students’ academic abilities, research interests and 
motivation. 
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