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Protein structure

« Primary protein structure — the sequence of
amino acid residues

EBl > PDBEe * PCBe

PDEBe Entry: 1eny =

CRYSTAL STRUCTURE AND FUNCTION OF THE ISONIAZID TARGET OF MYCOBACTERIUM TUBERCULOSIS
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Protein structure

« Secondary protein structure

PDEe Entry: 1xer =

STRUCTURE OF FERREDOXIN

Chain A (Protein)
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Protein structure

o« Tertiary (3D) protein structure - protein fold




>

Methods of protein fold prediction

ADb Initio protein modelling
- Based on physical principles
Comparative protein modelling

Side chain geometry prediction

Statistical methods
- Based on amino acid composition
- And other protein parameters

The recognition ratios varied from 50 to 60
percent



The database

 Training set and testing set
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The feature vectors

« The feature vectors are based on six parameters

> Amino acids composition

»  Predicted secondary structure

> Hydrophobity

- Normalized Van der Walls volume
> Polarity

- Polarizabllity

« The detailed description can be found in Ding
and Dubchak papers



An RDA classifier

« Quadratic Discriminant Analysis
> Discriminant function

de(X) = (X = ) TE (X = page) + log | T | — 2 log 7 (k)

> Estimates




An RDA classifier

« Covariance matrix regularization

» Let's replace the individual class covariance
matrices by their average

K

> Aless limited approach

SN = (1 - M)+ A%

-~ The recognition ratio Is 55.6%



An SVM classifier

« Maximun-margin hyperplane




An SVM classifier

o Discriminant function

N

f(z) = si gn( Z oy K(x;,x)+ b) :
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« The RBF kernel




An SVM classifier

. Advantages of an SVM

- Maximization of generalization ability
> No local minima
> Robustness to outliers

« Disadvantages of an SVM
- Long training time
- The selection of a kernel parameters
- Itis a binary classifier



An SVM classifier

« Extension to the a multiclass problem

> We can consider all classes In one
optimization

» Or cover one n-class problem with several
pinary problems

« The approach with binary problems

. One-versus-others strategy
. One-versus-one strategy

- Others: DAG, ADAG, BDT, DB2, pairwise
coupling

« The recognition ratio is 58.7%




Combined SVM-RDA classifier

« The reliability of the binary classifiers

class 3
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Combined SVM-RDA classifier

Discriminant function of an RDA classifier

de(X) = (X — ) "EH (X — k) + log | | — 2 log w(k)

Let's define

Amin(z) = min{dg(z)}, k=1,2,...,n

Then, for every binary classifier

”F? nimn i £I }

Now, the value defined above will be a weight
of the vote of the binary classifier



Combined SVM-RDA classifier

« Results

> RDA classifier — 55,6%
> SVM classifier— 58, 7%
> Combined SVM-RDA classifier — 61,8%

« Comparison with other methods

Method Recognition ratio
SV (Ding and Dubchak 2001) 56.0%
HEKNN (0kun 2004) 57.4%
DIMLP-B (Bologna et al. 2002) 61.2%

RS1_HKNN _K25 (Nanni 2006) 60.3%
MLP (Chung et al. 2003) 51.2%
SVM-RDA 61.8%
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