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Proteins
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Conformational Space

1

2
3

4

5
101~ ~

N = 3100  10 47~

Number N of conformations of a protein
with 101 aminno acids, 3 angles per bond:
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Physical Constraints

Alexandrov & Go: predicted 16000 folds

SCOP database: 971 folds
Estimated number of human genes: ca. 25000



Basic Questions

 How do we deal with all proteins simultaneously?
 Can we find a reduced set of the PDB?



MinSet: Proteomics Analysis on The 
Fragment Level

GILH

SequenceFragment



Representative Oligons

oligon 1 oligon 2 oligon 3 oligon 4

C. Micheletti, F. Seno and A. Maritan, Proteins: Struc. Funct. Gen. 40. (2000) 662-674.

Only 28 different prototype fragments
of length k=4 (residues)! 



SA-27: A Structural Alphabet

A.C. Camproux, R. Gautier and P. Tuffery, J. Mol. Biol. 339 (2004) 591-605.

 Definition of structural fragments k=4
 Overlapping fragments => structure
 Hidden Markov Model of protein structures
 Optimal set of fragments (Bayes. Inf. Crit.)
 27 fragments expressed as alphabet



The MinSet Scheme

PDB

SA-27 agklew yqweop laqxcvq dfnmxo

Subset 0 1 1 0

Structures

Structural Sequences

Genetic Algorithm



MinSet (1): Suffix Tree

agklew yqweop laqxcvq dfnmxo

agklew-yqweop-laqxcvq-dfnmxo

Suffix Tree

Structure
Sequence

SA-27

Fragment Statistics



Basic Questions

 We can deal with all proteins simultaneously!
 Can we find a reduced set of the PDB?



MinSet (2): Genetic Algorithm

 Population size: 2500
 Generations: max. 100
 Top 10% selected
 Crossover, elitism
 Fitness: Fragment (k-word) entropy



Fitness Score and Coverage

Shannon Entropy

H = - Sum [p log(p)]

Kullback-Leibler Divergence

D = Sum [p log(p/q)]

Fitness Score

S = H (1 - D)

fragment
probability

A. Pandini, L. Bonati, F. Fraternali, J. Kleinjung, Bioinformatics 23 (2007) 515-516. 



MinSet of SCOP database
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Basic Questions

 We can deal with all proteins simultaneously!
 Can we find a reduced set of the PDB?



MinSet Web Server

A. Pandini and J. Kleinjung, Nucleic Acids Res., submitted.



MinSet Database Online
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