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Introduction: Privileged structures
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Privileged Molecules for Protein Binding Identified from NMR-Based Screening
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Introduction: Bioisosterism

Set of chemical fragments compatible
with the same protein environment
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Introduction: Chemoisosterism
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Set of protein environments compatible
with the same chemical fragment

Protein 1

R

Db L

fab

Protein 2

meei_n?»J

D .



Introduction: Summary
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Bioisosterism
Set of chemical fragments compatible
with the same protein environment

Chemoisosterism
Set of protein environments compatible
with the same chemical fragment
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Introduction: Bioisosterism and chemoisosterism

Protein environments
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Introduction: Bioisosterism and chemoisosterism

Protein environments
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Introduction: Bioisosterism and chemoisosterism

Protein environments
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Outline

- Methodology

- Databases — Descriptions and contents

- Unique ID's for chemical fragments and protein environments

- Protein Environment comparison

- Application examples to de novo drug design

- Nuclear Receptor

- GPCR
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Methodology: Dataset

2009 version.

3539 protein ligand complexes
from the PDB.

Atom types accurately assigned to
ligands.

Binding affinities.

Involving 3261 ligands and 737
proteins
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Methodology: Ligand fragmentation
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The Quest for Bioisosteric Replacements
Markus Wagener® and Jos P. M. Lommerse
J. Chem. Inf Model. 2006, 46, 677—685

chema fab

Simple fragmentation rules

- Structures can only be split into parts
at acyclic single bonds that either
connect a heteroatom with a carbon
atom or are connected to a branching
point

- Bonds that are part of a functional
group cannot be cleaved.



Methodology: Protein Binding Site Fragmentation

- Binding site detection
- Surface mapping
- Critical points generation

- Assignment to fragments
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Methodology: Binding site detection
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Methodology: Surface mapping

Tissue plasminogen activator
la5h

Hydrophobic
Aromatic

Hydrogen bond acceptor

Hydrogen bond donor
Positively charged

Negatively charged
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Methodology: Critical point generation
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Methodology: Fragment assignation
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Methodology: Ligand and protein identification

Chemical Fragments Protein Environments
CGl PEI
Chemical Graph Identifier Protein Environment Identifier

PEI: 12.3.UHNCVHJC

Indexing Molecules with Chemical Graph Identifiers
Elisabet Gregori-Puigjané, Rut Garriga-Sust, Jordsivss
Journal of Computational Chemistry, in press

chema fab



Methodology: Protein Environment Identifier
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16.5.G62XH3NP

Serine Proteases

24.8.58P3QC27
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13.3.0N7TX895
12.3.MSLWHRMN
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Methodology: frag2cav database

fragmentation
Q ¢
q,% ©
3539 complexes 121,096 complexes
1144 proteins 85,315 environments
3261 ligands 23,217 fragments
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Methodology: Fragment contents

Public sources of pharmacological
data on small molecules
245,716 entries

Actives: 172,894
Drugs: 4,937
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Methodology: Chemoisosteric environments
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Chemical fragment — protein environment network

Subset:
One ring system

8,571 complexes
8,036 PEI
1,599 CGI
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Chemical fragment — protein environment network
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Chemical fragment — protein environment network
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Chemoisosteric environments
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Application examples

Nuclear Receptor

PPAR-

GPCR

-2 Adrenergic receptor
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Examples: PPAR- binding site
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Examples: PPAR- ligand fragmentation
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Examples: PPAR- critical points

pdb 1fm9
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Examples: PPAR- fragment mapping

pdb 1fm9
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Examples: PPAR- hit
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Examples: PPAR- hit
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Examples: PPAR- ligand reconstruction
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Examples: 2 adrenergic receptor

pdb 2rhl
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Examples: 2 adrenergic receptor fragment mapping

pdb 2rhl
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Examples: 2 adrenergic receptor hit

Estrogen Receptor
( pdb 1sj0)

pdb 2rhl
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Examples: 2 adrenergic receptor
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Examples: 2 adrenergic receptor
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Examples: 2 adrenergic receptor
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Conclusions

- Creation of database of chemical fragments mapped
to their protein environments

- Application for de novo drug design based on
structure protein information
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