Advanced Fluorescence Microscopy

Spectral Resolved Microscopy
Lifetime Resolved Microscopy

Foster Resonance Energy Transfer (FRET) Microscopy
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Spectral Resolved Fluorescence Microscopy
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In collaboration with Dr. C. Buehler, PSI
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Spectrally Resolved 2-P 3-D Imaging

3 Color Latex Beads Ex vivo human dermis
(10 Hz frame rate) (0.2 Hz frame rate)


















I(t) = Og(T) lhexp (- £7)
0 5

N

Time [ns]

Photon counts [-]




TisSa Laser
200 fs, 76 MHz TR0 nm to 900 nm, 200fs
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Lifetime Image of ECM in Dermis Mir
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Resolving Collagen & Elastin Fraction in the Dermis
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Fraction of SHG (Collagen)




Foster (Fluorescence) Resonance Energy Transfedllir

Focal Adhesion Complex — Paxillin-Focal Adhesion Kinase Interaction

*Double negative mutants of FAK isfatal. Tumor cells over expresses FAK

*FAK controls cell spreading, migration, and survival
*Focal adhesion localization results in auto-phosphorylation of FAK
*FAK phosphorylation is linked to cytoskeletal remodeling (Src, Rac 1)




(1) Paxillin-FAT in endothelial cells
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GFP-Paxillin FAT-mCherry Spectral overlap




Foster (Fluorescence) Resonance Energy Transfer

- Dipole - dipole interaction
‘ 0 dependence
Efficiency
50% energy transfer

Forster distance
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FRET & Spectral Bleedthrough
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FRET Image: Are we ok now if
we see acceptor fluorescence?




Spectral Resolved FRET

Wavelength Fluorophore Emission Emission
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(1) Lifetime Resloved FRET
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“Quantify” Signaling Pathway Using t-FRET Ithr
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(1) Resolving bound paxillin fractions
In PAC and cytosol
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