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— Integrated bioinformatics analysis of targets
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— RONN Disorder prediction
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— Surface engineering of proteins using chemical
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— A library-based screening experiment for domain
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Oxford Protein Production Facility

* A high-throughput protein production and
crystallisation pipeline.

« Currently a department of the Oxford University. | 5%
Future: Diamond Synchrotron (near Oxford) i

 Focused on targets of biomedical interest:
cancer and immune cell proteomes,
virus targets, other human pathogens,
e.g. Neisseria Meningitidis and Bacillus
Anthracis.
Targets both intracellular (e.g. Zn-finger
transcription factors, SDRs ) and extracellular
(e.g. secreted and cell surface glycoproteins).

e Pipeline activities: ~1000 targets/year




Computational methods
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Construct Design by Bioinformatics

A wide range of computational methods for construct design are available:

Seguence
alignments
GenBank
PDB-Blast
SCOP
etc.
Disorder
predictions
PONDR |
GlobPlot
DisEMBL
RONN
etc.
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Structure
prediction

SWISS-Modeller
JPred

Predator
TMHMM

etc.
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Protein
Features

SignalP
TargetP
NetOGlyc
NetNGlyc
etc.

How to integrate different
bioinformatics methods?
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OPAL - Oxford Protein Analysis Linker

http://lwww.oppf.ox.ac.uk/bioinformatics.php
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Protein Disorder

 Many regions of proteins are natively disordered
(ie. they fail to self-fold into a specific 3-D structure

e It is widely accepted that disordered proteins are
difficult or impossible to crystallise

 In recent years several disorder prediction
P algorithms were developed, e.g. DisEMBL, PONDR,
Intestinal Fatty Acid Binding GlobPlot, RONN

Protein (PDB 1A57)

RONN - Regional Order Neural Network

* Disorder prediction program developed in the OPPF

» Uses a novel neural network (Bio-basis functional network)
» Available free of charge via the internet:

http://www.strubi.ox.ac.uk/RONN
or google ‘RONN disorder’ (W;’QJPF



RONN Disorder Prediction

 How does it work?
The target sequence are aligned to proteins with known folding properties.
The alignment scores are then used to classify each sequence as ordered
or disordered using a suitably trained neural network.

« Comparing RONN with other
disorder prediction algorithms:
good sensitivity and specificty

« Examples:
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Limited Proteolysis

» compact, globular proteins are good candidates for production of
diffraction quality crystals.

 Limited proteolysis: map globular domain(s) of a protein by gently
digesting with proteases and identify the fragments (mass spec/ sequencing)

proteases proteases proteases proteases

Gao et al. (2005) Journal of
1 1 1 1 Structural and Functional

prtottez!sls proteases Genomics 6:129-134

 Example experiment:
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Protein surface engineering
as a tool in structural biology

 Many protein yield no or poorly diffracting crystals

 Theoretical and experimental studies show:
— the presence of flexible side-chains (especially lysines)
on the surface of proteins reduces crystallizability.

 Therefore
— promote protein crystallization by chemical modification
(reductive methylation) of lysine residues:
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Summary

Construct design by bioinformatics methods

a wide range of bioinformatics methods are available
(sequence alignments, structure & disorder & feature
predictions). We have developed an interface, OPAL
that allows these different methods to be integrated.
http:/lwww.oppf.ox.ac.uk/bioinformatics.php

Experimental Methods

Expressable proteins which do not crystallize, can be optimized by
- Limited proteolysis:

Can be useful, but usually only in conjunction with other methods.

- Chemical surface engineering:
In our pilot experiment, has proved highly successful.
Quick & Inexpensive — highly recommended.

In collaboration with other labs, we are implementing library-based
methods for domain construct identification.
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