Structural Genomics Consortium and
Drug Discovery

Chas Bountra

5“ In I
Sl )
L3 1
& =
e
AL o
Moy 18

Karolinska
Institutet

SGC Toronto SGC Oxford SGC Stockholm




Outline

A Epigenetic code and protein mediators

A Hypothesis i epigenetic proteins are likely to be
superior targets for Drug Discovery

A Epigenetic probe consortium i partners and
objectives

A Progress

- bromodomains, recognition sites, initial probe
and selectivity

- overall
A Planned short term deliverables



Outline

A Epigenetic code and protein mediators

A Hypothesis i epigenetic proteins are likely to be
superior targets for Drug Discovery

A Epigenetic probe consortium i partners and
objectives

A Progress

- bromodomains, recognition sites, initial probe
and selectivity

- overall
A Planned short term deliverables



Epigenetic Code

AGenetic code is same in all cells in an organism
AEpigenetic code is cell and tissue specific

AGene expression modulated by chromatin folding,
chemical modifications and recruitment of
transcriptional machinery

AEpigenetic modifications are inherited, but may be
responsive to environmental influence eg injury,
stress, exposure to toxi
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Modifications may be activating
or repressing
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Modulating a late stage mediator
IS unlikely to be effective

Birth Death

Trauma - tissue damage/ nerve injury/ surgery
- infection
- stress/ abuse
- iIschemia
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A modification can effect multiple genes
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Maternal care alters glucocorticoid receptor
expression

methionine
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AMaternal care: activates 5HT7, increases cAMP, TF NGFI-A and histone acetylation,
decreases DNA demethylation and increases GR expression

AMethionine promotes methylation and Low LG phenotype

AHDAC inhibs increase acetylation and High LG phenotype

TSAT Trichostatin A (HDAC inhib), SAM i S adenosyl methionine McGowan et al 08




Childhood abuse decreases

glucocorticoid receptor
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Childhood abuse increases methylation

of glucocorticoid receptor
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Prenatally undernourished rats show changes

In methylation and gene expression
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Protein restriction in pregnant mother leads to following in offspring
- Reduced promoter methylation of PPARU
- Increased PPARU mRNA
- Increased acyl CoA oxidase mRNA
- Increased circulating ketone B hydroxybutyrate

Effects reversed by folate in maternal diet

Gluckman et al 08
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T cell differentiation is associated with
modifications of signhature cytokines
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Jm|D3 Is increased In activated macrophages
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Partner accountabilities
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Aim: 40+ probes In 4 years

Oxford project (25 probes)
U Lysine demethylases

U Bromo domains

U Tudor domains

Toronto project (12 probes)
U Histone methyl transferases
U Histone acetyl transferases
U Methyl lysine binding domains

Stockholm (5 probes)

U Arginine methyl - transferases

U Poly (ADP ribose) polymerases

U Plant homeodomain methyl lysine binding
domains



Probe criteria

AKjorKk O 100nM in purif
assay

ASe | e ct i-fold Vs groten8 if other
subfamilies

ADemonstration of direct interaction with
t arget protein I n ce
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Bromodomain recognition of
KAC on histone tails
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