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What is genomic diversity?



What creates genomic diversity? 

Gurdasani D. et al., Nature Reviews Genetics,, 2019



What creates genomic diversity? 
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What creates genomic diversity? 

Gurdasani D. et al., Nature, 2015



Why is diversity in genomics important?

Gurdasani et al., Cell 2019
1000 Genomes Project, Nature, 2015 



Why is diversity in genomics important?

Kim MS, Genome Biology, 2018; 



Novel associations due to genetic differences

Gurdasani D. et al., Cell, 2015



Better resolution to detect associations

Gurdasani D. et al., Cell, 2015



Fine mapping – identifying causal loci

Gurdasani D. et al., Nature, 2015



Less biased genetic prediction

Kim MS, Genome Biology, 2018; Pulit SL et al, PLoS One, 2010 



Medical relevance: Equity in healthcare

• Different genetically determined susceptibility to disease
• Risk prediction for precision medicine

• Different impact of environment (MTHFR and homocysteine levels, 
modified by diet) – informs public health strategy

• Diagnostics: Genetic markers for disease may be different e.g. cystic 
fibrosis

• Different response to medication. E.g. warfarin sensitivity



Diversity in genomics research

Morales J. et al., Genome Biology, 2018



Challenges in research

$$

• Diversity of 
researchers

• Short funding 
cycles

• Funding for 
global research

• Unfamiliar or 
absent 
governance 
frameworks

• Available 
resource and 
infrastructure 
for fieldwork

• Sequencing and 
analytics 
capacity

• Computational 
infrastructure

• Capacity for 
feedback to 
participants

• Capacity for 
medical 
management



What do we need to be aware of?

• The history of genomic research
• Exploitation of resources
• ‘helicopter science’
• Unethical research conduct
• Colonial legacies

• Local perspectives 
• Ethical codes
• Perspectives on human materials, and ownership
• Benefit sharing
• Export of samples and resources
• Consent – broad vs tiered
• Commercialisation

• Cultural and political sensitivities



History of genomic research in diverse populations
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A model for diverse genomics research

• Diverse research collaborations
• Equal partnerships
• Community engagement
• Same standards of rigour for ethics
• Be mindful of local context
• Local investment and capacity building
• Benefit sharing models
• Consultative models for publication
• Pathways to ethical management of clinical findings
• Valuing building resources as much as analyzing them!!
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