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Post-doc position granted by Ecole Polytechnique 

SHG imaging of skin tissues subjected to controlled stretching 

Soft connective tissues such as skin, tendon or cornea are composed of more than 90% of extracellular 
matrix proteins (ECM), fibrillar collagens being by far the predominant component. Changes in tissue 
biomechanics, as a consequence of misregulation of biosynthesis, assembly and/or remodeling of 
collagens, have a dramatic impact in physiological processes such as development, wound repair and 
ageing. The structural and functional critical roles of collagens are clearly illustrated by connective 
tissue diseases, such as Ehlers-Danlos syndrome (EDS) that is characterized by fragile and 
hyperextensible skin, poor wound healing and joint hypermobility. Nevertheless, while many studies 
have addressed the molecular structures and interactions of single ECM molecules, the understanding 
of suprastructure organization and biomechanics at the tissue level remains largely incomplete. This is 
mainly due to technical limitations to the acquisition of such multiscale data. 

This post-doc fellowship aims to study the role of collagen in the biomechanics of healthy skin and 
eventually of skin defects in classic EDS. For that purpose, the laboratory for Optics and Biosciences 
and the laboratory of Solids Mechanics have designed together a multiscale setup to continuously 
monitor the microstructure of soft tissues during mechanical tests. This unique setup combines a 
traction system and a second harmonic generation (SHG) microscope that enables specific three-
dimensional imaging of unstained collagen. It has been validated on tendon which forms a uniaxial 
model tissue (Goulam Houssen et al, J. Biomech, 2011; Gusachenko et al, Biophys. J. 2012).  

The combination of these two approaches in the same setup, as well as the use of EDS mouse models 
provided by F. Ruggiero's group at IGFL (Institut de Génomique Fonctionnelle de Lyon), creates a 
systematic interdisciplinary approach, which should provide new clues in the understanding of the 
relationship between microstructure and mechanical properties in dense connective tissues. The 
objectives of the post-doc fellowship are then the followings: (i) to characterize the response of 
WT/EDS murine skin in healthy/injured regions (ii) to implement polarization-resolved SHG 
microscopy in the biomechanical device to have a more precise characterization of skin 
microstructure, and (3) to derive relevant parameters to assess skin remodeling. 

CONTACT FOR APPLICATION:   

Dr. SCHANNE-KLEIN M.-C. (SHG imaging): marie-claire.schanne-klein@polytechnique.edu   
Dr. ALLAIN Jean-Marc (biomechanics): allain@lms.polytechnique.fr 

The candidate will have a strong background in optics and chemical physics, as well as expertise in 
multiphoton microscopy and image processing. The candidate will also have basic knowledge in 
biology and mechanics and show interest for biological issues and for working in a multidisciplinary 
team.  

The post-doc is granted for 1 year by Ecole Polytechnique and funding for a second year is currently 
asked to ANR (complementary list in 2012). 

Web site: http://www.lob.polytechnique.fr/home/research/advanced-microscopies-and-tissue-
physiology/second-harmonic-generation-in-biological-tissues/ 


