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Protein design: from in silico models to reality

Achievements in De novo design of a biocatalyst

Computational Protein Engineering: for a stereoselective &
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Proteins: Therapeutic & Biotech applications
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- Protein-based medicines

- Therapies

- Vaccines

- Recombinant proteins for
treatment of chronic, severe
and rare diseases
- Diagnostic tools
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Protein Engineering & Design strategies

* Increasing use & demand for novel proteins having requested property/function

(Semi-)rational approaches

Sequence-based &
Structure-based design of proteins &

Computational design

Site-directed/saturation mutagenesis

Molecular modeling

Computational tools

Automated Computational Protein Design
Virtual screening

Statistical analysis

Structural data

Functional Screening Directed evolution

from natural sources

No structural data
Random mutagenesis
Diverse library
Large library
HTS system
Accumulation of k

Activity screening of
microbial collections &
metagenomics libraries
(avoiding culture)

Robotized HTS system

Stochastic approaches

Combined approaches

Knowledge-based design
Evolutionary methods
Computational methods
Focused libraries of mutants
Redesign & Design de novo




Protein Design: a multi-scale challenge

2. (Re)design tunnels and channels:

Ligand/substrate specificity Functional Dynamics
P Conformational rearrangements
or selectivity Ligand transport
Tunnels

- Cavities
%. Jiri Damborsky, Masaryk University, Czek Republic
New concepts for rational design of enzymes

3. (Re)design Allosteric site:

Switchable function
Allosteric binding site
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1. (Re)design Binding site: — —

ligand/substrate specificity or catalytic reaction




Challenges ahead: From single proteins to networks

PPl Interactome:

* Probing signaling network?
e Robustness?
* Energy efficiency?

David Fry et+al, JMolMed (2005)
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