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What are Proteins?

Without peptide bonds With peptide bonds

The building blocks of proteins are amino acids.

2D and 3D Protein Structure

Both figures show the same protein, highlighting the tertiary and
secondary structure.



Motivation

� What are proteins? Why do we care about them?
� Why do we care about protein structure?
� Why do we need to predict protein structures?
� How does the computational approach work?

Energy Landscape

N

The free energy of a structure changes with its geometry.



A Scoring Function for Ab Initio Protein Folding

P(structure
�
sequence) � P(sequence

�
structure) � P(structure)

Sequence dependent:
� hydrophobic burial
� residue pair interaction

Sequence independent:
� helix-strand packing
� strand-strand packing
� sheet configurations
� vdW interactions

Hydrophobic Burial
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Strand-strand Interaction
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Beta-Sheet Motifs
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Two possible motifs for 4-stranded sheets.



Structure Predictions

Native Model 3

T
�

087-B: PPase (Domain 2: 202-307)

T110: Ribosome Binding Factor A

Native Model 3

 T105: Protein Sp100b

Native Model 3

 T091: Hypothetical Protein HI0442

Native(N)/ Model 1(D)

N

N
�D

D

Native Model 4

 T116-B: MutS (Domain 2: 128-196)

 T116-A: MutS (Domain 1: 3-106)

Native Model 1

 T087-A: PPase (Domain 1: 2-192)

Native Model 1

CASP4 Results
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Functional Annotation
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