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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

e What are proteins? Why do we care about them?

¢ \Why do we care about protein structure?

¢ \Why do we need to predict protein structures?

e How does the computational approach work?

nnnnn

nnnnn

nnnnn

nnnnn

nnnnn

nnnnn

mDeposited Structures for

B Total Availahle Stuctures

the Year

En

Year Last updated: 12 Mar 2002

ergy Landscape

o

The free energy of a structure changes with its geometry.



A Scoring Function for Ab Initio Protein Folding

P(structure|sequence) « P(sequence|structure) x P(structure)

Sequence dependent:
e hydrophobic burial

e residue pair interaction

Sequence independent:
e helix-strand packing

e strand-strand packing

e sheet configurations

e vdW interactions
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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

TO087-A: PPase (Domain 1: 2-192) T087-B: PPase (Domain 2: 202-307) T091: Hypothetical Protein HI0442

Native Model 1 Native Model 3 Native(N)/ Model 1(D)

T105: Protein Sp100b T116-A: MutS (Domain 1: 3-106)

Native Model 3

%

T116-B: MutS (Domain 2: 128-196)
Native Model 4

Model 3 Native Model 1

CASP4 Results

Total score for all groups Average score for groups with more than 5 submissions
141 14 -
12 12
10 - 10 -
s 87 z 8]
o Kol o o
6 i « 6 i 3
4 3 4 I g
] [} ] m
21 1Ml 21 il
0 | if 0 [l unllll =
LI o o T T T T 1T 17T T T 1 T T 1 T T T 1T T
0O 5 10 15 20 25 30 35 0.0 0.5 1.0 15 2.0

cumulative score average score per target



Functional Annotation

T102
Model-4 (35 A)

INKL - a structuraly
related lysin.
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