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Mechanotransduction paradigm

mechanical cues

• Strain / Compression
• Substrate stiffness / Medium 

viscous friction
• Area/Volume confinement…

mechanotransducers
• Ion channels
• Adhesion complexes…

signaling pathways
• Rho/Rac
• b-catenin
• YAP/Taz
• Src…cellular  machineries

• Cytoskeleton
• Transcription…cell fate & behavior

• Migration 
• Proliferation…

Protein

Conformation
Interactions 

Post-translational modifications
Localization

….

 Function



Extracellular matrix

What mechanotransducers? How do they work? 



Systems

Cells

Organisms
(coll A. Guichet IJM) 

Cell lines

Stem cells

Drosophila



Manipulation tools

z

z

Optical tweezers

Magnetic tweezers

V~F

Magnetic needle

Compliant or stretchable substrates

34kPa 11kPa 0.2kPa

2/3D adhesive & topographic constraints
(soft lithographic tools)

+ genetic & pharmacological perturbations



Observation tools

Genetically encoded biosensors

Enzymatic
activity

Kardash et al., NCB 2009
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Observation tools
Fluorescence spectroscopies

Fast Fluorescence Lifetime Imaging
Fluorescence Cross-Correlation Spectroscopy
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Auto- and Cross Correlation 
of GFP-mCherry tandem co-express in live cell

 GFP autocorrelation
 mCherry autocorrelation
 "classic" Crosscorrelation
 Lifetime filter Crosscorrelation

 

Single Particle Tracking

Pulsed excitation
Fluorescence decay

I

t (ns)



Tool & expertise transfer

• Digital Scanning Light-Sheet Microscope 
• Hope-made set-up (P.Girard)

• 3D Imaging

• high axial resolution

Fast FLIM-FRET: TriMScope FCS/FCCS/FRET: Microtime

N. Audugé



2-photon microscope (LaVision)
• 3 laser lines, 5 detectors, live animal imaging

• multicolor

• SHG, THG

• photoablation

TIRF/PALM/dSTORM/smFRET
• 5 laser lines, dual view

• Homemade (O. Blanc)
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Paris-Centre

Ile-de-France-Sud

IPDM

Rennes

Bordeaux

Montpellier

Marseille

5 Regional Nodes
1 Transversal Node
10 Imaging Core Facilities (9 IBiSA)

360 people in FBI perimeter, 140 in FBI-
Teams,  166 working on 
core facilities/services (2014) 

Associated R&D labs
in all Nodes

IMACHEM

3000  Users (average/year)
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ACCESS




