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Belfast has changed...

* Behcet's disease
* 12x higher in NI than GB

* higher prevalence along silk trade route §

* Linen industry?

* Inflammatory disorders

* Heart and lung diseases




PACE
Prevention by design
* Local and global challenges
* Enabling more healthy life years
* Minimising health inequalities

* Reducing burden on health systems

SPACE has broken down silos...




SPACE is starting to identify

* How environmental factors get under
the skin to influence health & ill-health

* Different environmental features have
more/less impact causing poor health.

* Cause or consequence of impacts? MR




Genetic Biomarkers

* Primarily inherited from our parents;
small amount changes as we get
older
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A CHIP OF THE OLD BLOCK.
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Genetic Biomarkers

* Primarily inherited from our parents;
small amount changes as we get older

* Associated with diseases and
behaviours - may help prevent &
treat

Epigenetics explains more than genetics
lifetime exposures
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Genetic Biomarkers

* Primarily inherited from our parents;
small amount changes as we get older

* Associated with diseases and
behaviours = may help prevent & treat

* Influence how we interact with our
environment

Genetic background and environmental
exposure have a synergistic effect...

e.g. Asthma and air pollution




OUR HEALTH IS LINKED TO THE ENVIRONMENT
where we are born, live, and work

|SPACE

How do external impacts get under
our skin to influence disease?

Cognitive Cognitive
decline health

Biological changes in response to environmental stimuli

‘ Epigenetic changes can be risk factors or protect

A against disease...some damage is reversible!



Risk and time preference
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An investigation into DNA methylation patterns associated with risk preference
DNA methylation associated with in older individuals
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v Cornerstones of economic analyses — i< tmeene

Economies and Human Biology 49 (2023) 101233

v’ Represent important biomarkers of
accumulated, complex determinants
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F@, &! Molecular biomarkers of risk and resilience in health

Cancer

Pulmonary

= Accelerated biological ageing

= Cardiovascular
Other

Birth outcomes

B [mmune

= Infertility

m Metabolic
Inflammation

=Cognitive decline

Sensory impairment

® Skin
Kidney
Premature Death

Genotoxicity

Parkinson's disease

m Musculoskeletal

Frailty

Neurodeveloomental disorders

DNA methylation: epigenetics is
the top-ranked molecular
biomarker associated with
environmental features

Cancer: most frequent health
outcome associated with exposures




® Molecular biomarkers of risk and resilience in health
* Frequencies of reported exposure in systematic review
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|SPACE

Discrepancies between
epigenetic and
chronological ages
indicate accelerated
biological ageing

|dentify links between
molecular biology,
environmental exposures
and overall health

Epigenetic clocks are helping us understand
environmental influences on our DNA

Assess impact of
environmental
exposures over

time

Epigenetic
Clock
Analysis

|dentification of high-risk

individuals susceptible to
adverse effects of

environmental exposures

Suggest which
environmental features
have the most health
impacts that may be
reversed!

This work was supported by UK Research and Innovation [ES/V016075/1]
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‘ WE ARE IDENTIFYING: N |C O L A
SPACE = |

v' Biomarkers associated with environmental stressors. ?
v" Urban-rural features that have the most impact on health outcomes.

v" Subset of the population susceptible to / resilient from environmental ‘toxins'.

Risk biomarkers: improve prevention and optimize management
e.g. lifestyle / behaviour modification, biologically impactful environmental designs.

Resilience biomarkers: the most impactful environmental designs promoting health.

This work was supported by UK Research and Innovation [ES/V016075/1]
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