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Motivation

Number of deaths by risk factor, World, 2017

Total annual number of deaths by risk factor, measured across all age groups and both saxes
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Genome-wide association
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1. Humans are 99.9% similar
2. Genes account for <10% disease risks

Mills & Rahal.. Commun Biol 2, 9 (2019); MCMaSter
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Gene or environment?

Science
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Good news Science

Percent avoidable

Balancing Life-Style and Genomics
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What are the exposure sources?

Exposome
Reactive electrophiles W |
Metals - |
Endocrine disrupters ‘

Immune modelators
Receptor-binding proteins

Characterizing the exposome, The exposome repeesenty
the comdined eaposures faom 3 sounces that reach the
internal chemical esvironment. Toskologically important

classes of expoiome chemicals are $hown. Signatures and
bromarkers can detect Bhese agents in blood or werum

EPIDEMIOLOGY 22 OCTOBER 2010 VOL 330 SCIENCE
Environment and Disease Risks | \jcMaster
Stephen M. Rappaport and Martyn T. Smith UniVefSity * u



Can we measure our exposure
history and why?

Typical HRMS sample
Known
Urknown

Selected exposomics, chemical data sources
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The exposome and health: Where chemistry
meets biology
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Research goals

Research Gap
Need for well characterised, simple and easy to use tools

and data for exposure assessment

Research godl
Improve how we measure and understand the
contribution of the exposure to overall population health
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This seminar’s objectives
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« External exposome

 Current focus & future work
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PM, . . Harvard
Impactor set-up in room

Polydimethylsiloxane (PDMS) or Silicone rubber
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#1. Stationary air sampling
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2 visits over ~ 3 weeks, 52 homes

Collaborators: Drs. Diamond (Pl), Congiao Yang (UofT), Shelley
Harris (CCO), Liisa Jantunen (ECCC) MCMaSter
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#1. SVOCs in Canadian homes
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#1. Silicone rubber passive samplers

« Versatfility:
« water & air, stationary &
oersonal

« Wide range of chemicals
« Easy fo use

« Replicable

* Low blank levels

* |ts cool
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#1. Silicone rubber Brooch

Personal Air Concentration

DEHP  DiBP DEP DnBP  BzBP TCPP-1 TCPP-2 TCPP-3 TCEP

lt}/chaster
niversity =

:
14 Okeme et al. (2018).Chemosphere, 208:1002-1007 O



#1. External exposome summary

15

Concentrations varied widely from home-to-
home

PDMS- and PUF gave comparable air
concentrations

Brooch wearable sampler captures inhalation
exposure

McMaster

University R&E
154




#2. Internal exposome

 NHANES Study population

Cross-sectional study from 1999 to 2014
« Chemical biomarkers (541) and demographic variables

Ao N=82, 091 -‘
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#2. NHANES: biomarkers in male
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#2. NHANES: Biomarkers in female
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#2. Internal exposure summary

« Chemical biomarkers

Mexicans and non-Hispanic Blacks are the most
exposed

* Production to Exposure (PROTEX) modeling
Ongoing
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#3. Ongoing collaborations
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World at work: The electronics industry D Koh, G Chan, E Yap
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. Yale OCX =



21

#4. Current focus & Future work
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Concluding summary
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The exposome accounts for >80% disease risk-
novel analytical fools and methods are key in

exXposome research
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* Intfernal Exposome

« Exposome and disease
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