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Overview

ÅEpiRoadmap ïa new computational tool to explore HMTs

ü a proprietary chemogenomics tool

ü design of efficient and selective inhibitors

ÅCase study and assay technologies

ü selection of screening compounds using chemoinformatics tools

ü screening and profiling

ü hit characterization
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Epigeneticsïsub-classification

ÅEnzymes involved in epigenetics generally catalyse the transfer of small 
chemical groups (acetyl, methyl, phosphate)

ÅThe area is sub-divided into the type of transfer that takes place

ü acetyltransferases/deactylases

ü methyl tranferases/demethylases

ü kinases/phosphatases

ü ubiquitin/SUMO Ligases
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Activity across target classes

Erlotinib Lapatinib ZD-6474

Goldstein et al., 
Nature Rev. Drug Discov., 2008 
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Epigenetics target class: PKMTs
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ÅGeneralized target class binding site abstraction

ÅIntegrated chemogenomicsapproach

ü intuitive and easy access to gene family alignments in binding site and sub-
site areas

ÅPrediction of selectivity targets

ü address selectivity problems

ü exploit selectivity opportunities

ü design selectivity assay panels

ÅSAR

ü SAR Analysis across target class

ü lead optimization SAR

ÅLibrary design

ÅBetter integration of target class biology and medicinal chemistry

Roadmap Context/Introduction
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ÅEstablished for 

ü Kinases

ü GPCRs

ü PDEs

Roadmap Context/Introduction
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Methylation/demethylation

ÅHistone methyl transferases (HMT) add a methyl group to the side chain 
of an Arginine (R) or Lysine (K) residue 

ü ~70 family members known

ÅHistone demethylases (HDM) responsible for removal of a methyl group

ü ~30 family members known

ÅDNA methyltransferases (NMT): two marketed drugs

O

N

N

N

NH
2

O

OH

OH

O

N

N

N

NH
2

O

OH

OH OH

decitabine 5-Azacytidine

L
a

u
n

c
h

e
d
/N

D
A



11

Similarity hierarchy - clustering

Full sequence

SAM binding site

Substrate binding site
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Roadmap generation

Structure alignment
Sequence alignment

Binding site(s) and 
key residues

Roadmap layout Roadmap template
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Roadmap generation
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ÅGeneralized binding site model for a target class

The roadmap concept

G9a
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ÅAmino acid type based dissimilarity categories

Differential analysis

G9a/EHMT2 (reference) G9a vs EHMT1

Identical aa

Same aa type

Different type
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ÅAmino acid type based dissimilarity categories

Differential analysis

G9a vs PRDM13G9a vs EHMT1

Identical aa

Same aa type

Different type
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Roadmap graphics

Background

Labels

Color code
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Amino acid variability

Detect conserved and 
variable residues
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ÅSlater-Stevens amino acid pair Pij dissimilarity dij

ÅNormalized similarity s for residue positions Pij

ü maximal value in pair Pij dissimilarity matrix, for gaps:

ü number of residue pairs: 

ÅBinding site(s) residues or selected subsets (sub-sites)

Similarity searches
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Similarity searches

G9a/EHMT2

EHMT1, 94.5%

PRDM12, 61.7%

SAM binding site
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Clustering

ÅNormalized similarity metric s

ÅSelected residue sets 

ÅSimple non-hierarchical clustering

SAM Substrate
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PKMT binding sites

G9a/EHMT2

Substrate 
binding site

SAM
binding site

Independent roadmaps
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PKMT binding sites
SAM and substrate pockets
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binding site
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Integrated solution: Java tool


