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Interaction of actively swimming bacteria with optical fiber tweezers

General Scope:  Over the last years, optical tweezers became an essential non-invasive observation, 
characterization and manipulation tool in microbiology, chemistry and solid-state physics. In parti-
cular, optical tweezers permit to get deeper insight into biological species such as cells, viruses, or 
bacteria. 
In this context, we have developed an original optical tweezers approach based on nanostructured 
optical fibers. In this technique, the trapping light beam is emitted by an optical fiber close to the 
trapped species, thus limiting optical aberrations and other problems when working in crowded media. 
Recently  we  applied  this  fibered  optical  tweezers  for  investigating  bacteria  of  the  Pseudomonas 
genius. They are of particular interest because they harbors an efficient unique flagellum and diverse 
extracellular  appendages  including  Type  4  pili  also  involved  in  motility.  We  could  demonstrate 
efficient optical trapping and observed interesting features of bacteria swimming behavior. One object 
of this internship is to get deeper insight into the mechanisms of bacteria entering and escaping the 
optical  trap.  Further  on,  the  swimming  behavior  of  free  bacteria  will  be  investigated  on  a  long 
timescale by means of an original and the recently implemented 2D line trap. In parallel, we will work 
on  developing  a  fluorescence  scheme  in  order  to  observe  the  bacteria  flagellum  position  and 
movement, which will give even deeper insight into the bacteria motion.

Research topic and facilities available:  
The bacteria are cultivated in the group of E. Faudry at Institut de Biologie Structurale (IBS), just 500 
m north of Institut Néel (IN). He will also train the student working with biological specimen and 
supply  the  bacteria  strains.  The  optical  experiments  will  be  run  at  IN using  two specific  optical 
tweezers set-up. 

Possible collaboration and networking: This research project is based on a close collaboration with 
Eric Faudry from IBS in Grenoble, who will also supervise all the biological aspects of the internship.

Possible extension as a PhD: YES

Required  skills:  This  internship  is  thematically  situated  at  the  interface  of  photonics  and 
microbiology. Students should have good knowledge in one of these domains and strong interest in the 
other one. In general, the student should have good experimental skills and should be motivated by 
interdisciplinary work.

Starting date: free, as a function of the students program.

Contact : 
Name : Jochen Fick
Institut Néel - CNRS 
Phone : 04 76 88 10 86 e-mail : jochen.fick@neel.cnrs.fr

More information : http://neel.cnrs.fr
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