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Agemg-related health problems

*Decline in mental health

*Loss of muscle strength

e

Elucidiating the damage-induced signalling
pathways causing cell death is essential to

design rational drug therapies to improve
wound healing in the elderly




Normal ageing pathway:

DNA damage

Loss of efficiency of |
damage repair repair attempt
systems causes i

1q
hall® cell death
|

tissue regeneration

l

cellular senescence

lf 1 Tumour
organ failure suppressors can
! kill damaged cells

ageing / death




Age-related damage Increases
activity ofi tumour suppressors
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Tfhe P53 tumour SUppressor
pathway

-"Tumour suppressors” become activated in ageing
tissues due to accumulated cellular damage

-p53 is a damage-activated "master switch" that
controls the expression of genes to protect from
cancer initiation / progression events

-p53 activation can Kill or stop proliferation of
damaged cells

‘Loss of cell number can accelerate ageing



P53 has a central rele in
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ATV - Chk2: a major pS3' activation
pathway

Cellular damage
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Outline of talk:

1. Chk2 is a p53 kinase
2. ATM signalling in ES cells

3. The role of Chk2 intmammalian ageing



l. Chk2 Is a p53 kinase

Chk2 targets:

Chk1 -tide
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Chk2 Is activated by p53 peptides
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Allosteric model for Chk2
regulation by p53
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Summany. |

= Chk2 is a p53 kinase

= The phesphorylation sites on p53' do not
conform to the Chk2 consensus sequence

= Chk2 hinds to the core DNA-binding
domain of p53

" This results in the allosteric activation of
Chk2 towards a non-classical substrate



1. ATMEisignalling te P53 in normail
cells

= KU-55933 - specific ATM inhibitor
developed by KuDOS Pharmaceuticals

= \\We have used the ATM inhibitor in; a pilet
study tordelineate ATV signalling 1n
embryonic stem;cells
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Summary. |1

= The ATM signalling pathway: Is:active in
ES cells

= Damage-dependent p53 phosphorylation
IS blocked by ATM inhibition

= Praliminany data suggests that ATV
activity feeds back to control ATM gene
expression.



L Is Chk2 activity: affiected by
ageing?

INDIRECT measurement DIRECT measurement
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Using phospho-Chk?2 antibody Kinase assay




ldentification of age-specific Chk2
signalling components
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Functional analysis of age-specific
Chk2 pathway components

Age-specific Chk2 pathway components:
regulatory factors
substrates

How do the novel regulators affect Chk2 activity in
human cells?

These are potential drug targets for inhibiting Chk2 —
pS3 signalling pathways in ageing




Action of anti-Chk2 drug
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Drugs that BLOCK CHK2 ACTIVITY in elderly patients

could IMPROVE WOUND HEALING following surgery.



Summany. Il

Age-related changes in Chk2 activity will be
Investigated using a mouse model system

Age-specific binding preteins and sulbstrates will
be identified

These are potential drug targets for rational
therapies te inhibit Chk2 activity: in the eldenly.

Short-term use ofi these drugs could Improve
POSi-Operative weuna: healing
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