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Motivation
• Biological experiments

• Method development



Single Cell 
Analysis 
Methods

Why Electron Microscopy 
(EM)?

 Single molecules detection 
limit → visual proteomics • 
Enumeration and

 Structure of proteome  → 

 Needs new sample 
preparation strategies

 Lossless

 Conservation of 
native  structure



EM Grids  for 
Thin Liquid 
Film 
Formation

Protein Nanotechnology, Lou Brillault et al, pp 221–246



Thin Liquid Film 
Formation:

- Puddle
- Surface tension 
- Contact angle

Joris Gillis~commonswiki



Visual 
Proteomics
Classical and 
Microfluidic
Approach

Claudio Schmidli, et al, 2018



Cryo-Writer

Protein Nanotechnology, Lou Brillault et al, pp 221–246

nverse Light-Microscope: A special microscope that lets you see cells or small objects from below.



Neurodegenerative 
disease
Prion-like spreading 
Amyloids



Why Single 
Cell Analysis?

Biological systems are 
stochastic

No synchronization 
possible

→ Biological noise



Thin Liquid 
Film 
Challenges
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Key Properties and Dynamics of Thin Liquid Films:
Hydrodynamic and Capillarity
Stability and Rupture
Retraction
Intermolecular forces
Viscosity
Elasticity

Environmental Parameters:
Humidity,
Temperature
Pressure
Air Water Interface



Electroporation
Cell lysis 



Sample 
stabilization 
and thinning 
by controlled 
water 
evaporation



Protocol 1: 
Deposition with 
recovery of 
excess sample



Protocol 1: 
Deposition with 
recovery of 
excess sample
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