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Biochemistry: Background

GEenes are used tormake amino acids
x e human genemeris 3 billien DNA Base pairs
s Estimated 20,000-25,000 genes

AMING acids are the hasic bullding blecks, of
Proteins

We majerr angles that PIechemists, are
concernead with

)

m




Protein Construction

Amino Acid l Peptide

| -ALA-ALA-ARG-

Polypeptide

a-helix



The Problem

The central degma of BIechemistry

= How do proteins fold

x How: do external variants affect protein
fielding/stanility

Methods

x Computational

n X-liay/ criystallography
s NMR Spectrescopy

x UV Raman

s Fluorescence




Pretein Felding/Stanility

Affected mter-molecular Interactions
x Amine acid hydrephoenicity
s Salt bidges

m vVan der Waals forces
= lon-1on Interactions
s Hydrogen bending

Olserved heRaviors Nk salt selutions
s Chioride: destanilizes e-helices

a Perchlorate stabilizes a-helices
m Sulfate destabilizes a-helices




The peptide

o-helicall inr structure
s AAAAAAAARAAAARAAAARAA

Melting temperature
= 303K




Molecular Dynamics

= Used AMBER 9

= System
15 Sodiums added
O Sulfates added
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1 ns of simulation took
12 hours of clocktime to
run



Preliminary Results
. Y Aoy

Initial helix Equilibration
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Preliminary Conclusions

= Phosphate and Acetate

s Sodium Sulfate o Not unfolding after the
5 Already unfolding after equilibrations
the equilibrations 2 Strong in_dicator of
2 Strong indicator of stabilization

destabilization
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Summany

Fhese simulatiens, SUpRort previous
expernmental results

hey alsor support the trend ofi the
IHoeffimerster effiect

Based on results not discussed: here, the
chiange! ini selvent activity/ Is the reason
for stabilization
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