
FRET, FLIM and FRAP 
 Sergi Padilla-Parra 

 
 

20th  of September 2013 



Introduction: What is FRET? 

Donor Emission Acceptor Absortion 

Wavelenght (l) 



Introduction: How do we measure FRET by FLIM? 
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Introduction: FRET techniques 





BlaM assay to detect HIV fusion 



BlaM 

Padilla-Parra et al., Plos Path.. 2012 



1- Fusion in EE 

2 -Core Release 

3- Fusion with internal vesicle: 

   lack of content or core release 

5- Fusion from within an internal vesicle: 

content and core release 

4- Fusion in LE 

6- Core release into the cytosol 
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Padilla-Parra et al., PNAS. 2012 



Introduction: FRET techniques 



Introduction: FRET by FLIM   Advantages 

• The lifetime is an spectroscopical property 
which does not depend on the optical path 
or the fluorophore concentration  

• High Precision 

• Quantification of protein interactions in live 
cells with high accuracy 
 



Instrumentation: Counting Photons 
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   Data Analysis: single and multi lifetime donors 

Homogeneous population Heterogeneous population 

Padilla-Parra et al., Biophys J 2008 



Data analysis: Fit approach   Advantages 

• High precision finding mechanistic 
parameters of the system under 
investigation 

 

• Quantitative approach adapted to data 
coming from in vivo samples  



Data analysis: Fit approach   Drawbacks 

• High expertise needed to compare between 
two fits using different models  

 

• Long acquisition times not adapted for fast 
events (protein interaction kinetics in live 
cells) 



Instrumentation: Sequential acquisition 
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Instrumentation: Sequential acquisition 



Data analysis II: Non-Fitting approaches 

 

• Minimal fraction of interacting donor: mfD 
      (Padilla-Parra et al., 2008)  

 
 

 

 

 

• The Phasor Plot approach 
      (Digman et al., 2008)  

 
 

 

 



Data analysis II: Non-Fitting approaches 

 

• Minimal fraction of interacting donor: mfD 
      (Padilla-Parra et al., 2008)  

 
 

 

 

 

• The Phasor Plot approach 
      (Digman et al., 2008)  

 
 

 

 



Data analysis II: mfD   
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Data analysis II: mfD   
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Histone H4 acetylaltion 



Data analysis II: Non-Fitting approaches 

 

• Minimal fraction of interacting donor: mfD 
      (Padilla-Parra et al., 2008)  

 
 

 

 

 

• The Phasor Plot approach 
      (Digman et al., 2008)  

 
 

 

 



Data analysis II: Phasor Plot (TD)   



Leray, Padilla-Parra et al., Plos One. 2013 



Data analysis II: Phasor Plot (TD)   



The VinTS FRET biosensor VinTS 
Mechanical tensions in FA and Cell-Cell junctions 



Direct mean lifetime calculation in focal adhesions 

Intensity FLIM 
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Introduction: FRAP 



Introduction: FRAP 



FRAP 





Thanks! 


