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Large proteins and complexes:
a domain approach

« Structural studies large proteins

— difficult to produce in sufficient quantities
— difficult to crystallize (inter domain mobility)

« Domains are the evolutionary units of proteins

— discovery of new domains
— discovery of new structures/functions

« Domain approach rewarding for the study of complexes

— combined with electron microscopy




objectives

bioinformatics tools for

— the automatic detection of domains
— 1dentification linker regions

genetic engineering for

— creation of meaningful fragment libraries
— screening for soluble folded fragments

apply to

— large proteins involved in DNA remodeling/repair
— multiprotein complexes
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Unfolded fragments and crystallography

cloning expression solubility crystals

Most prediction methods predict regions that

We want to predict regions that are




Principles and limits of HCA
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Principles and limits of HCA
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Unfolded

Requires a lot of manpower and expertise
Not automated
No statistics




Principles and limits of HCA

« Why » do we see the unfolded regions on the HCA diagram ?

* The amino acid composition 1s different

* The hydrophobic clusters are different




Data set
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Data set

PDB seq 1
PDB seq 2

PDB seq 3

PDB seq 3

Only sequences that are unfolded in all homolog PDB sequences a







Amino acid compositions
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robabilities of occurence of this 21 aa sequence in linker (PL) and structured (PS) region
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Differences in hydrophobic clusters
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Computed parameters
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For this residue

Ratio R = PL/PS
Cluster distance d
Product P=Rd

These 3 parameters are ploted for all residues 1n a protein sequence




Calibrating on PDB

FP : false positives

real FP : the regions that are
unfolded under certain conditions
are removed

FP

real FP




Calibrating on PDB
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Length C@f@ ratj@_g(pn BQ&) >30
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Nb fragments 485
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Calibrating on PDB

— ratio R

product P
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Testing on CASP5

Sensitivity = TP/(TP +FN) — 1
Specificity = TN/(TN+FP) — 1

Group | Sensitivity (%) Sensibility (9
20 56 97
68 57 92
355 67 77
454 50 90
Prelink &7 N




Testing on Yeast proteins

Nb proteinns Nb with linker Dreldicted False positives Fals
Unfolded 14 7 0

Structured 16 | 0

Soluble nqt 45 21
crystalliz;[d

Chorismate synthase
(saccharomyces
cerevisiae)




Yeast DNA repair protein SET1

SET 1

B Not expressed Soluble
Not soluble Crystallized (structure)




Limitations
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Perspectives

* Not all parameters have been optimized:

» window length
 thresholds

* More parameters are needed
* neighborhood

* The rules have been determined empirically
We should use statistical learning algorythms
We should also try tree learning algorithms
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