
Beyond GWAS MA

Sarah Medland

Genetic Epidemiology

QIMR



Candidate genes vs GW approaches

 Conceptual division 

 Similar to Confirmatory vs Exploratory 
factor analysis?

 Complementary approaches  Complementary approaches 

 Address different questions

 WHAT is the desired outcome

 Easier to answer in Medical Research





What we do can have consequences...

 Science & Funding

 Treatment

 Personalised medicine
 Tailor treatment to genotype

 Flip-side make access to certain treatments more 
difficultdifficult

 Legal

 Bradley Waldroup
 Charged with murder, attempted murder, kidnapping  

 Defence – not who but why - MAO-A * childhood 
mistreatment

 Sentenced with voluntary manslaughter, attempted 
2nd degree murder and kidnapping





Candidate Gene Study Approaches

 Fine mapping as a form of candidate gene 
studies. Following up previous studies.

Less 
problematic

 Related traits esp. multivariate analyses
 Depression, Anxiety, Bipolar

 Literature based selection 

 Legacy/Publically available data
More
problematic



The usual subjects...

 Serotonin – 5-HTTLPR

 MAOA - MAOA-uVNTR

 COMT - Val158Met

 Dopamine – DRD2 DRD4Dopamine – DRD2 DRD4

 XAR



Expressed in the brain...



For example 5-HTTLPR...



Tip of the iceberg



That interaction...
(is the devil in the details?)
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Does it matter? Probably not





SSRI

Tricyclic



Would you see the 5-HTTLPR effects 
via GWAS?



Will you see all the usual suspects via 
GWAS? 
 Not always

 XAR

 CAGn CAGn

 Continuous ~linear effect of number of 
repeats on T levels



Take home message 1

 The usual candidates maybe important 
but NOT sufficient

 By definition 20 studies funded to study 
candidate genes will find less novelcandidate genes will find less novel
effects than 20 studies that adopt an 
exploratory approach

 Do you want to find novel variants?

 Do you want to dig deeper into 
previous findings?



Exploratory approaches
 Linkage

 GWAS

 Multivariate

 Sequencing

 Pathways Pathways

 Copy Number Variants

 Expression

 Methylation



FTO 
(the GWAS poster child)

 GWAS for T2D discovered a significant hit in an 
unexpected region on chr 16

 Subsequently discovered to be associated with 
obesity and BMI not diabetes 



 Huge effect

 Adults who are homozygous for the risk allele weigh 
about 3 kg more than those without risk alleles

 Obese individuals are 1.5 times more likely to have 
inherited risk genotypes than lean controls

 Replicates in many european samples

FTO 
(the GWAS poster child)

 Replicates in many european samples

 But it never would have been a candidate gene 
 (even though it was called the Fatso gene)

 Since renamed… ‘fat mass and obesity associated gene’



The way forward?

 Innovation costs money

 Sequencing is hugely expensive 
 Requires extensive analytical and biological knowledge

 Deep phenotyping is also expensive 

We have barely scratched the surface of  We have barely scratched the surface of 
common variation

 Little functional work has been done

 Replication is essential

 Ethical burden of communication to the 
public should not be underestimated!




