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LECTURE 2 : MODELS OF PROTEINS 
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Fundamental role of models: 
Understanding DNA - mRNA - Protein 
Prediction (genome) 
Design 
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The “Ri” groups are chosen from the common 20 amino acid side chains - chemical 
diversity 
(1)	 size: small - large 
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(3) uniformity of character 

(4) local backbone flexibility 
Gly - Pro 
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Coordinate systems: 
1) Absolute Cartesian Coordinates   
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2) Relative Coordinates – Internal 

Think of the molecules as graphs where 
- atoms are vertices 
- bonds are edges 

bond lengths & bond angles – rigid 
torsions – soft 
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⇒ Bias toward mechanistic basis for model 

Chemistry − Physics (Quantum Mechanics) 

Schrödinger Equation:  ( ) ( ) ( )txHtxxV
mt
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Linus Pauling 
Observations: 

• bond lengths, angles – fixed 
• torsions – “soft” & sinusoidal 
• atoms appear to have a fixed spherical size & approach to contact neighbors 
• complementary electrostatics 
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19 atoms  57 cartesian 
degrees of freedom 

10 torsional 
degrees of freedom N 

–

– 

generally 180º 
sometimes 0º 

cartesian coordinates of 1st atom 

Nth atom

“energy” 
scalar value 

nuclear & electrons 
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Molecular Mechanics Potential: 
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