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Alzheimer's Disease

Ronald Reagan, 1911-2004
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ﬂ‘ Proteins /

 Molecular work horses of our bodies

— Catalyst (enzymes)
— Transport (red blood cells)

- Immune system (white blood cells)
* Form determines function
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Simulating Proteins

* Representation

* Force fields

— Describe interactions
within protein

— Describe interactions
between proteins

* Methods
- MD
- MC
- others
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* Simulate the same system at differen
temperatures ////

* Exchange configurations betweer
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4 Some Implementation Detz:
al ’ y

77 z

A

» Exchanging temperatures vs. exchan
configurations /////
7 /////

* Replica exchange done
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Alzheimer's 3-amyloid

* 42 Amino acids long
* Misfolds
* Misfolded structures aggregate

* Aggregates form fibrils
* Fibrils form plaques
* Neurotoxic



Studying Aggregation in
Silico

* Alzheimer's 3-amyloyd is already a large
protein for all-atom simulations

* Simulating multiple proteins of that size is
beyond our computational abilities

* Study aggregation of fragment
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Alzheimer's B-amyloyd,

« Experimental evidence for importance of AR
iIn aggregation
 AB._, aggregates by itself

16-22

* Previous simulations showed aggregation with
simpler force field.
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Summary

* Parallel tempering scales very well

* Energy calculation may profit from FPG/
* Successful first steps
* Still a long way to go



