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Scattering experiments
outside of the comfort zone
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Target: Molecular Biology and Nano Medicine
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Target: Molecular Biology and Nano Medicine

... are more than just passive barriers Role of Macromolecules
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Diffusion in Membranes and Cells —

Brownian Motion or Collective Transport?

Previous Models
continuous diffusion with
rattling in the cage

Busch, et. al., JACS, (2010)

Qu_asi-elastic Neutron Scattering
(%’XT ballistic

+_ fluid lipid membrane Armstrong, et. al,, Soft Matter (2010)
15 Armstrong, et. al., submitted
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Nanodomains - Rafts 15 ---w:; ﬁ

Nanometer sized structures that
fluctuate on nano-microsecond time
scales

neutron % coherence
length §
VAVA wave

X-ray packet

not been
observed

Model system: single component membrane close
to the phase transition
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Nanodomains
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Coherence Length

Neutron (longitudinal) coherence length:
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Quantitative Molecular Biology — Drug Enhancer
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Quantitative access to membrane properties
- drug development and sensor applications

Kaye et al., PRE (2011)
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Protein-Protein Interactions

Alzheimer’s Disease Cancer Research
Apoptosis — Programmed Cell Death

Neurotoxic senile plaques
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Aggregation of amyloid proteins

“Cancer’s self destruct button”



Protein-Protein Interactions

Membrane mediated elastic
interaction
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Protein-Protein Interactions Wﬁ%ﬁ

Fluctuation spectrum of the 2d protein lattice

k

inter

protein dynamics

Neutrons and X-Rays measure protein-protein interactions in-situ under
physiological conditions
Rheinstadter et al.,, Physical Review Letters (2009)



Effect of Cholesterol on Membrane Structure | s
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Study protein-protein interactions in model brain membranes
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