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Aim of the project
We propose to combine and use two, recently develop ed, microscopy methods to study biological membrane s. The 
Programmable Array Microscope is a fast wide-field based system to acquire confocal images (3D). Photo -Activatable
Localization Microscopy is a method to image with a  higher resolution (HR) then the diffraction limit.  We want to apply this new
microscope to answer several fundamental questions in membrane research.

HR imaging: PALM
Photo-Activatable Localization Microscopy

Turn ‘on’ a sparse subset of photo-activatable protei ns
Image single proteins with N photons
Determine position with accuracy
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2D example simulation

3D imaging: PAM
Programmable Array Microscope
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� Structured illumination:
Spatial Light Modulator (SLM)

� Wide-field acquisition (fast)
� Optical sectioning (confocality)
� Rapid imaging
� Single molecule sensitivity
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PAM images: 15 �é�é�é�ém fluorescent bead
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Applications:
protein-membrane interactions

Glass

Pore-forming 
protein Lipid microdomains: rafts

Polymer cushion

Lipid bilayer

�Þ�Þ�Þ�Þ-synuclein & Parkinson’s disease:

• pathogenesis unknown

• amyloid pore hypothesis: 
permeabilization of the membrane

Rafts & PIP 2:

PIP2 (locally?) regulates 
actin cytoskeleton

enriched in microdomain?
or

folds (3D structure)?

2D membrane chip 3D fixed cellPALM


