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Why genetics?

e Genetics influences almost all human traits
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Technological revolution

2003 - 2007

Genome-w1de assoc1at10n & Sequencing

2005 -present



Scope of the challenge

Chromosome

3.3 billion bases
18-20,000 genes
30 million+ common SNPs - single base changes



Genetic association study

Bl allele 1 Controls
B allele 2 Test allele 1 frequency



[SC 2009 GWAS of schizophrenia

Not so fast?

2,601 cases, 3,345 controls
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PGC - The Past - 2011
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9,394 cases, 12,462 controls

5 genome wide significant sites

Genome-wide association study identifies five new
schizophrenia loci
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Chromosome



PGC SCZ, WCPG 2012, Hamburg

25,785 cases, 28,441 controls |

62 genome wide significant sites
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PGC SCZ, June 2013

35,476 cases, 46,839 controls |

27 97 genome wide significant sites
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Building a predictor...

Take all SNPs at some p-value threshold e
Create a score:

1 ol However absolute risk in top decile 1s

~ O O .
Useasap 3% [compared to 1% population]

ISC Nature 2009; PGC Nature 2014 T T 2 R R



Perhaps we can do better?

Example from heart attack

Meta—-analysis

Risk scores to predict 10-year risk of
heart attack: 08

Framingham Risk Score (FRS):

age, sex, LDL, HDL, blood pressure,
diabetes, and smoking

AC =+0.016

(P<1><10_6)
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e AC =+0.015
(P<1x107°)

Ref FH GRS FRS ACC FRS+ ACC+
GRS GRS
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Updated score from American
College of Cardiology/ American

Heart Association (ACC/AHA) using
same measures

AC-index for incident CHD <10y

o

JAMA 2001, 285:2486-97; Abraham et al, Eur Heart ], 2016



Potential pitfalls

A Global height score B Global schizophrenia score Global T20 (EUR) score D Global T2D {Multi-ethnic) score
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Use of polygenic risk does not generalize well across
populations

Martin et al. 2017 American Journal Human Genetics



What the future holds

e Increased resolution of score

e Wider set of phenotypes beyond medical genetics
applications

e Increased availability of score generation



Things to bear in mind

e (Genes are not fate

e These scores are probabilistic and carry with them great
uncertainty

e Much of the prior art (e.g.,, MAOA/warrior gene) has not held
up to scrutiny
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