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Imagerie et spectroscopie de fluorescence
par excitation non radiative
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Motivations :
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Fluorescence nano-imaging

nanoscale spectroscopy

nano-FCS

FCS : Fluorescence Correlation Spectroscopy
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State of the art

Surface plasmon nano-hole sub-um fluidic system
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objectives

C The goal : local illumination with
conventional microscope ?

—> The technique: & Dbased on a new design of the substrate

& compatible with conventional techniques
of observation in biology such as:
phase contrast, DIC...

—> e method is based on the “activation” of the glass substrate:

 thin film of Quantum dots (Qdots i?i- MMA
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FRET
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Taux de transfert : kF — I RO oc (I)D IR Abs
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—> Dépendence en R0 — forte sélectivité spatiale

Ro : distance de Forster (efficacité de transfert de 50%)




Qdots
advantages

€ high photo-stability in regards

¢

to photobleaching

important stoke shift

Qdots “FortOrange”
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FCS in nano-volume: motivations
mw in Biology

mw  Limitations of “conventional FCS” (based on confocal setup) :
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FCS in a confined volume

C The excitation of Alexa647 will not be done directly by a

focused laser beam, but through a FRET process

dyes (Alexa 647)
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FCS: fluorescence Correlation Spectroscopy
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FCS in a confined volume

The confocal microscope:

Experimental ACF @ 405nm with Alexa647 in water:
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FCS at high concentrations
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Application to cell adhesion

- PMMA totally biocompatible for cell culture
- PMMA is hydrophobic — perfect for cell adhesion

glass

< Cell spreading on a surface is associated with important functional
changes relevant to survival, proliferation, migration processes... of cells.




cell migration
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Cell adhesion

— plasma membrane
living cell labelling with

DiD (DilC1s (5) oil)
adhesion areas /

Wide field
(TIRF illumination)




Images of adhesion areas
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Cell adhesion

— towards a dynamic view of cell adhesion:

MCF 7 cells

speed x3




Conclusions

® We propose a new scheme for local illumination, based on
non-radiative energy transfer

—> strong reduction of the excitation depth (=10 nm)

€ This new illumination scheme was employed to observe cell adhesion
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