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OBJECTIVES

Discuss genetic testing directly-to-consumers (DTC)
services, advertised as providing genetically matched
diets based on genotype data.

Explain the basic principles of prediction and the
limitations of using genetic information in personalizing
diet and exercise prescriptions.

Identify other opportunities for personalizing health
related behaviors.
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Overweight/obesity prevalence in USA since 1980’s
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Obesity “runs” in families

Canada Fitness Survey
N = 15,245, aged 7 - 69 yrs, from 6,377 families

Genes Shared environment
Shared environment
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Kazmarzyket al AJE 1999
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Both genes and environment contribute to obesity risk
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Why study genetics of obesity ?
W, Gene-discovery
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Biology & mechanisms ( Prediction & Diagnostics
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Precision medicine to treat obesity,
maintain healthy weight
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Cumulative number of loci identified
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Obesity is heritable, more than 1,000 loci have been identified

2013
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Predict & prevent disease

'

Using genetic information throughout the life-course

Diagnose & treat disease

)
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Monogenic forms of obesity

LEP

Faroodi ot al. NEM 1090

+ One mutation in one gene that affects a
specific pathway and have a large effect.

« Lifestyle and environment have minor effect.

< LEP mutations © Recombinant human leptin
<+ mutations in POMC, LEPR,... > MC4R agonists
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Precision medicine and common obesity
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Common obesity

Many genetic variants in many genes that
act through multiple pathways that have
small effects.

Lifestyle and environment are important.
Heritability 40-70%

J
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Precision medicine in the genome era - tailored treatment The Blood-Type diet

Blood type diets lack supporting evidence: a systematic review'

Letla Cusack, Envmy De Bk, Veerie Compermalle, and PhiLp

' diet

Vandekerekhne

saturated fat diet

A REVOLUTIONARY PLAN TO . .
ﬂﬁ## ACHIEVE OPTIMUM WELLNESS emerged as humans need to eat meat virtually

\erobic exercise

h-fat d migrated toward every day to satisfy your
figh-fat diet colder climates ancient hunter-gatherer genes
. the most varied diet +  avoid oats, wheat, and most
, grains
Screening Dr James L. D'’Adamo including meat
+ Exposome With Allan Richards + does well with dairy
(lifestyle,
environment) products
+ Genome
+ Transcriptome, ...
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Direct-to-consumer companies make bold claims
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A case study - healthy woman seeks advice A case study - the evidence
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A case study - the evidence Challenges for precision medicine in common obesity
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Predict Whether
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Precision medicine to predict obesity

Broad institute’s New $50 Genetic Test Could Predict a Person’s Risk for m
besity from Birth Through AGUthood
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Disease
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Assessing predictive value of a (genetic) test
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Predicting obesity with common genetic variants
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Predicting obesity with common genetic variants
Explained ROC Curves for Comparisons
SNPs variance  ROCj;c 100
in BMI
2007
ol 10 034% 0546 o7
2008 FIO+MC4R 0.55% 055 -
00s et al. g _
I AUC pyps = 0.636
2009 12 SNP: 0.90% 0574 H
vileretal i ) ’ ¢ AUCg76yp5 = 0.601
2010 / -
spelltes etal 32 SNPs 1.5% 0574 025 AUC 6005 = 0.574
2015 97 SNPs 27% 0.601%
Locke etal.
000
2019 »”
Khomatal 2.1M SNPs 85% 0.636 000 025 050 075 100
1- Specificity

32

288,016 individuals of the UK Biobank
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Predicting obesity with common genetic variants

DOBottom Decile
Deciles 2-9

®Top Decile

17% correctly
identified as
high risk
50,230

31% correctly
identified as
high risk
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Obese Severely obese

Khera et al. Cell 2019

Predicting obesity early in life for prevention

Average
risk

%
AN
Low risk

Torkamani & Topol Cell 2019
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A case study - healthy woman seeks advice
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Genetic Weight

Ruth, youir genes predispase you to weigh about average.
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Does knowing your genetic risk affect your behavior ?
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Would genetic prediction change behavior ?

= Overall, no short- or long-term changes in psychological health, diet or exercise
behavior.

Short-term

Overall lifetime risk Obesity lifetime risk

Change in behaviour/lifetime risk
Change in behaviour/lifetime risk

003
Anxiety Dletaryfatintake  Exercise Anxiety Dletaryfatintake  Exercse

P=074 P=076 P=0.46 P=035  P=0005 P=0.95

Bloss et al NEJM 2011 & JMG 2013
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Conclusions

= The current contribution of genetic information to precision medicine in obesity is
limited > obesity, weight gain, weight loss are complex, multifactorial and

polygenic traits that cannot be captured by a single genetic score.

« Full(er) picture is needed. Other, non-genetic factors, might be more informative

to personalize treatment and improve prediction.

= To tailor treatments to people’s genetic and non-genetic “profile”, we need

more research into the “predictors” of response to a variety of treatments.

- Lifestyle and behavior are hard to change - even if people receive
“sophisticated” information, it may stil not be possible to adopt new

recommendations.
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Would genetic prediction change behavior ?

Effect of Direct-to-Consumer Genomewide
Profiling to Assess Disease Risk

ORIGINAL ARTICLE
Impact of direct-to-consumer genomic testing
at long term follow-up

Cinnamon § Bloss,' Mathan E Wineinger,' Burcu F Darst,' Nicholas J Schork, "
Eric ) Topol'-

ke o 366

I e

Genome-wide profiling with Navigenics Health Compass to estimate lifetime risk of 23

diseases/traits

3,639 individuals from health and technology companies enrolled in study; 2,037 (56%)

completed follow-up at 3 months and 1,325 (36%) completed follow-up at 1 year

Anxiety symptoms, dietary fat intake, exercise behaviour
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Would genetic prediction change behavior ?
= Overall, no short- or long-term changes in psychological health, diet or exercise
behavior.
Long-term
Overall lifetime risk Obesity lifetime risk
009 00
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Sloss et al NEM 2011 & MG 2013
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Impact of Diet Modification and Physical Activity

University of California Irvine Prevention Cardiology Program
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