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using genetic testing to determine why individuals respond differently 
to the same foods, beverages and supplements they consume.
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From: Effect of Dietary Sodium on Blood Pressure: A Crossover Trial

JAMA. Published online  November 11, 2023. doi:10.1001/jama.2023.23651

Distributions of Within-Individual 24-Hour Ambulatory BP Response to Dietary Sodium Intake, Calculated From High-Sodium Diet 
Minus Low-Sodium DietBP indicates blood pressure; DBP, diastolic blood pressure; MAP, mean arterial pressure; PP, pulse 
pressure; and SBP, systolic blood pressure. Bars above 0 reflect a reduction in BP during low-sodium diet vs high-sodium diet; bars 
below 0 reflect an increase in BP during low-sodium diet vs high-sodium diet. Percentages above 0 reflect proportion of individuals 
who experienced a reduction in BP during low-sodium diet vs high-sodium diet; percentages below 0 reflect proportion of individuals 
who experienced an increase in BP during low-sodium diet vs high-sodium diet. P values based on Wilcoxon signed rank test.

Figure Legend: 

- Lucretius (99-55 BC)

Common Genetic Variants

Human Genetic Variation

GENETICS 
CAN AFFECT

smell

taste

appetite

metabolism

excretion

absorption

digestion

2007

7 8

9 10

11 12



4/24/2024

3

Argininosuccinic Acid Lyase Deficiency (ASA)
Biotinidase Deficiency
Carnitine Uptake Defect (CUD)
Citrullinemia
Cobalamin A & B Defects
Congenital Adrenal Hyperplasia (CAH)
Congenital Hypothyroidism (CH)
Critical Congenital Heart Disease (CCHD)
Cystic Fibrosis (CF)
Galactosemia
Glutaric Acidemia Type 1 (GA1)
Homocystinuria
Isovaleric Acidemia (IVA)
Long Chain 3-Hydroxyacyl-CoA Dehydrogenase Deficiency (LCHAD)
Maple Syrup Urine Disease (MSUD)
Medium Chain Acyl CoA Dehydrogenase Deficiency (MCADD)
Methylmalonic Acidemia (MMA)
Phenylketonuria (PKU)
Propionic Acidemia (PA)
Severe Combined Immune Deficiency (SCID)
Sickle Cell Disease (Hemoglobin SC)
Sickle Cell Disease (Hemoglobin SS)
Sickle Cell Disease (Sickle/Beta-Thalassemia)
Trifunctional Protein Deficiency (TFP)
Tyrosinemia Type 1
Very Long Chain Acyl CoA Dehydrogenase Deficiency (VLCAD)

26 diseases tested

70% are managed by diet

~50% of cardiometabolic deaths are attributable to poor diet

Cardiometabolic disease is the #1 cause 
of death and disability among US adults
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Is coffee associated with CVD?
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Caffeine

CYP1A2

1-methylxanthine

1-methyluric acid

5-acetylamino-6-formylamino-3-methyluracil1,7-dimethyluric acid

Paraxanthine
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Genetic Variation in CYP1A2 (rs762551)
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Coffee Intake & Risk of Myocardial Infarction

Cornelis et al. JAMA. 2006;295:1135-41.

* P<0.05

*

Coffee Intake, CYP1A2 & Risk of Myocardial Infarction

Cornelis et al. JAMA. 2006;295:1135-41.
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Replication: Risk of Hypertension

Palatini et al., J Hypertens 27: 1594-1601, 2009
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Replication: Risk of Pre-Diabetes Replication: Elevated Blood Pressure
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Weight Management

Loss of fat mass after 2 years 
of low or high protein diet

FTO, Protein & Weight Loss

Zhang et al. Diabetes. 2012;61:3005-3011.

Replication

Replication

p-interaction <0.007

East Asians

*
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Replication

I have the gene,
so what can I do?

I have the gene,
so I eat healthily.

Does genetic information influence behavior?

DNA-based dietary advice resulted in:

 greater understanding of recommendations
 greater interest in learning more
 greater motivation to change eating habits 

Does genetic 
information influence 
behavior?

DNA-based dietary advice resulted in:

 greater compliance after 1 year

Does genetic 
information influence 
behavior?

Provision of actionable information is more likely to 
result in health behavior change

NOW TRIAL : June 2020
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Effects of Personalized Nutrition on Body Weight? – August 2020
Relative Change in Body Fat Percentage

Personalized advice elicited greater fat loss up to 6 months

Adapted from Horne et al, Obesity 2020

DPP

DPP + Nutrigenomix

p-interaction = 0.003
*Significant difference between groups (p<0.05)

• Single SNPs are useless.

• We need more evidence. From RCTs.

• People won’t change their behaviors.

What the skeptics say…which is false

• It’s the microbiome

• Single SNPs are useless.

• Results from genetic tests are too complex.

• We need more evidence. From RCTs.

• People won’t change their behaviors.

What the skeptics say…which is false

• It’s the microbiome

Sample Report

* Prepared by Nutrigenomix Inc.
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Sample Report

* Prepared by Nutrigenomix Inc.

• Single SNPs are useless.

• Results from genetic tests are too complex.

• Family history is more informative

• We need more evidence. From RCTs.

• People won’t change their behaviours.

What the skeptics say…which is false

• It’s the microbiome

DQ7DQ2.2DQ2.2 DQ7

DQ2.2 DQ7

Medium Risk Low Risk

High Risk

Family History?? Family History??

DQ7DQ2.2 DQ2.2

DQ7 DQ7

High Risk High Risk

Low Risk

DQ7

• Single SNPs are useless.

• Results from genetic tests are too complex.

• Family history is more informative

• We need more evidence. From RCTs.

• Just follow recommendations for healthy eating

• People won’t change their behaviours.

What the skeptics say…which is false

• It’s the microbiome
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Where are we today?

• We need to eat…….today.

• How much more evidence do we need?

• Current recommendations are based on (old) science.

• We currently give dietary advice for healthy eating.

Benefits of Genetic Testing

 Improved nutritional status

 Greater weight loss

 Improved compliance

 Enhanced motivation

 Better understanding of dietary advice

DNA-based  
Dietary Advice 
Is Ready for
Prime Time 

Scientific evidence is 
robust (for some 
markers)

Improved compliance  
(evidence from RCT)

Independent of ethnic 
background

Information is 
actionable and 
“personalized”

Increasing consumer  
awareness and 
demand

2007

2017

“Positive health requires a knowledge of man’s primary constitution
and of the powers of various foods, both those natural to them and 
those resulting from human skill.”

genotype

Personalized nutrition

Hippocrates

480BC

55 56

57 58

59 60



4/24/2024

11

Email:     a.el.sohemy@utoronto.ca

Q&A
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