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Motivation
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Genome-wide association
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Mills & Rahal.. Commun Biol 2, 9 (2019); 
Lee, J.J. et al. Nat Genet 50, 1112–1121 (2018). 

1. Humans are 99.9% similar
2. Genes account for <10% disease risks



Gene or environment?
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Good news
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What are the exposure sources?
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Can we measure our exposure 
history and why? 
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Research goals

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

Research goal
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

• Internal Exposome

• Current focus & future work



#1. Airborne external exposome
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Polyurethene foam (PUF)  disk (Shoeib and Harner, 2002) 

Polydimethylsiloxane (PDMS) or Silicone rubber



#1. Stationary air sampling
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2 visits over ~ 3 weeks, 52 homes
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Collaborators: Drs. Diamond (PI), Congiao Yang (UofT), Shelley 
Harris (CCO), Liisa Jantunen (ECCC)



#1. SVOCs in Canadian homes
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GreyWhite

Okeme et al 2019. Environmental Pollution. 239: 109--117.



#1. Silicone rubber passive samplers
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• Versatility: 
• water & air, stationary & 

personal 
• Wide range of chemicals
• Easy to use
• Replicable
• Low blank levels
• Its cool



#1. Silicone rubber Brooch
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Okeme et al. (2018).Chemosphere, 208:1002-1007



#1. External exposome summary

• Concentrations varied widely from home-to-
home

• PDMS- and PUF gave comparable air 
concentrations

• Brooch wearable sampler captures inhalation 
exposure 
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#2. Internal exposome

• NHANES Study population 
Cross-sectional study from 1999 to 2014 
• Chemical biomarkers (541) and demographic variables
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N= 82, 091

Yin et al. 2016. Ecotoxicology and Environmental Safety.134 (1): 213-225,

Collaborators: Dr.s Demers(OCRC), Arrandale (UofT),Li (Nevada) 
Nguyen(Harvard) & Rodgers (UBC), Yang (OCRC) & Zhang (UofT)



#2. NHANES: biomarkers in male
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Hispanic vs NH-White                                  Mexican vs NH-White

NH-Black vs NH-White                                  Other-NH vs NH-White

NH= Non Hispanic

Okeme et al. in prep



#2. NHANES: Biomarkers in female
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NH= Non Hispanic

Hispanic vs NH-White                           Mexican vs NH-White

NH-Black vs NH-White                           Other NH vs NH-White

Okeme et al. in prep



#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



#4. Current focus & Future work
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Okeme et al. 2022. Current Environ Health Report 

Silva et al. (2015). PNAS, 112 (42) 12549–12550 https://www.stmarys-ca.edu/node/169211



Concluding summary 
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• External exposome

• Internal Exposome

• Exposome and disease

The exposome accounts for >80% disease risk-
novel analytical tools and methods are key in 
exposome research 



Thank you!


