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Diet and air pollution
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PhD in Lausanne in evolutionary biology
Lets start in 2008…

R = G + E + GxE
• Response to selection (change through time) 
• Genes 
• Environment 
• Gene-environment interactions
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PhD in Lausanne in evolutionary biology
Lets start in 2008…

R = G + E + GxE
• Response to selection (change through time) 
• Genes (22’000 genes) 
• Environment (hundreds of parameters) 
• Gene-environment interactions
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Postdoc with an FNS grant
Moving to California in 2013
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Everything leaves a trace…
First steps in epigenetic measurements

MD in prevention and public health 
Specialist in chronic disease and epigenetics
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Cridge, A.G. et al. (2015) What Do Studies of Insect Polyphenisms Tell Us about Nutritionally-Triggered Epigenomic Changes and Their Consequences? Nutrients, 7: 1787-1797. 
Chittka, A. & Chittka L. (2010) Epigenetics of royalty. PLoS biology, 8(11): e1000532

Queens and workers have the same genes, but queens get royal jelly
The epigenetics of queen-bee determination
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Conrad Waddington (1905 - 1975) - invented the term epigenetic in 1942
Epigenetic landscape
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…ATCGTATCCTAGACGATC… 
…TAGCATAGGATCTGCTAG…

Unmethylated  

cytosine
5-methylated  
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Most proximal process
Epigenetic processes : DNA methylation
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Foundations of Neurology. By Casey Henley. Libraries Michigan State University.

Most proximal process
Epigenetic processes : DNA methylation

https://openbooks.lib.msu.edu/neuroscience/chapter/epigenetics/%E2%80%9D
https://openbooks.lib.msu.edu/neuroscience/chapter/epigenetics/%E2%80%9D
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Foundations of Neurology. By Casey Henley. Libraries Michigan State University.

Most proximal process
Epigenetic processes : DNA methylation

Development 

Environment 

Illnesses

https://openbooks.lib.msu.edu/neuroscience/chapter/epigenetics/%E2%80%9D
https://openbooks.lib.msu.edu/neuroscience/chapter/epigenetics/%E2%80%9D
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Dutch hunger winter study (Nov. 1944 - May 1945)
Early-life deficiencies have profound late-life epigenetic consequences

• Dutch famine organized by Nazis 

• Cohort : 2400 children born between Nov. 
1943 and Mar. 1947  

• Metabolic disorders in adults 

• Obesity 

• Cardiovascular diseases 

• Preference for fatty food 

• Cancer, mental health and 
neurodegenerative disease
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Dutch hunger winter study (Nov. 1944 - May 1945)
Early-life deficiencies have profound late-life epigenetic consequences

• Dutch famine organized by Nazis 

• Cohort : 2400 children born between Nov. 
1943 and Mar. 1947  

• Metabolic disorders in adults 

• Obesity 

• Cardiovascular diseases 

• Preference for fatty food 

• Cancer, mental health and 
neurodegenerative disease
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Entrepreneurial spark…
Fast-forward to 2017
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• Cancer should be detected as soon as possible 
to enhance survival

• Cancer screenings are invasive and expensive

• No good screening tests exist for lung and 
prostate cancers yet

Problem
Genknow  me

Bridging genetics and environment in cancer detection

A new cancer screening test

Solution

Minimally 
invasive Inexpensive

Testing the 3 
most frequent 

cancers at once

Requires a drop of 
blood

$100–150 • Colon
• Breast (women)
• Prostate (men)
• Lung

Market size

120+ M

People over 45
(USA, in 2010)

131+ M
60 M

Total available market in 
the US

Screening for top 4 cancers 
available market

Share of market

Screening of top 4 
cancers

GenKnowMe 
Screening tests

Product

Your test results:

Breast cancer: Low risk ✔

Colon cancer: High risk ✖

Lung cancer: Low risk ✔

Comment: We recommend that you 
contact your physician for scheduling 
a follow-up regarding your risk of 
colon cancer.

Prick your finger 
(at home)

Send blood 
spot by 

postmail

Received your 
results online

Competitive advantages

First to market Inexpensive Minimally 
invasive

Industry 
connections

Technical 
breakthrough

Speed to 
produce

No existing combined tests 
for the 3 most frequent 

cancers

3 cancer tests for $100–
150

Simple finger-prick
at home

We can launch a study 
quickly

Patent is pending 3-day process

First pitch deck
First-steps as entrepreneurs
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Alcohol consumption triggers cells to 
detoxify or mitigate damages

Specific maintenance or detox genes 
are activated

Gene activation adapts to lifestyle 
with detectable epigenetic marks

Epigenetic patterns are unique and 
allow personalized care

Our lifestyle has an impact that can be quantified with epigenetics
Refined idea : epigenetics for prevention



genknowme

• Meta-analysis of EWAS studies on alcohol 
intake 

• 13 populations and 13’000 participants 

• 300 methylation loci linked to alcohol 
consumption 

• High number of markers in GABA 
receptors genes (neurotransmitter 
receptors, calming effect)

Liu et al. (2018) A DNA methylation biomarker of alcohol consumption. Molecular Psychiatry 23: 422-433

Epigenetic-Wide Association Studies
The epigenetics of alcohol intake
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Collaboration with the CHUV, foundation of the company
First grant - Innotreck (2019)
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Side quest…
Flashback in 2005
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Collaboration with the SKIPOGH population cohort
Invention of the “Swiss clock”

• CpG site identification 

• Longevity, lifestyle 

• EWAS Atlas 

• Lifestyle-specific signatures 

• Tobacco, alcohol, diet, physical activity 

• Random models (~10 million) 

• Age as response 

• Residual regression 

• Bayesian Framework
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Heyn, Holger, et al. "Distinct DNA methylomes of newborns and centenarians." Proceedings of the National Academy of Sciences 109.26 (2012): 10522-10527. 

Horvath, S., Raj, K. DNA methylation-based biomarkers and the epigenetic clock theory of ageing. Nat Rev Genet 19, 371–384 (2018) 

Fransquet, P. D., et al. (2019). The epigenetic clock as a predictor of disease and mortality risk: a systematic review and meta-analysis. Clinical epigenetics, 11(1), 1-17. 

Lu, A.T., Fei, Z., Haghani, A. et al. Universal DNA methylation age across mammalian tissues. Nat Aging 3, 1144–1166 (2023). https://doi.org/10.1038/s43587-023-00462-6

Most proximal process
Epigenetic clocks of aging and disease

• Global DNA methylation levels decrease with age 

• Specific markers of the time that passes  
epigenetic clocks of ageing 

• Association with: 

• mortality 

• time-to-death 

• cancers incidence 

• cardiometabolic and neuro-degenerative diseases 

• Pan-mammalian clock

https://doi.org/10.1038/s43587-023-00462-6
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Epigenetic Aging - DNA methylation as an age marker
DNA methylation age of human tissues and cell types (Horvath 2013)

• Epigenetic Maintenance System (EMS) - Protective role 
against instability 

• Cross-Species Comparison - DNAm age in humans, 
chimpanzees, evolution insights 

• Cancer Methylation Patterns - Accelerated DNAm age, 
genome stability 

• Rejuvenation & Stem Cells - DNAm age reset in iPSC, 
regenerative potential 

• Biomarker Potential - DNAm age in disease, anti-aging 
interventions 

• Predictive Power - Multi-tissue applicability, tissue-specific 
variations 

• Future Research - DNAm age as an aging marker vs. aging 
effector
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Significant associations: 
• Lung cancer 
• Cancer incidence 
• Breast cancer 
• Colorectal cancer (males, 

females NS) 
• Stroke 
• Worse clinical outcome after 

stroke (3 mo) 
• Incidence of CVD 
• Parkinson disease

Fransquet et al. 2019 Clinical Epigenetics
The epigenetic clock as a predictor of disease and mortality risk
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• Ageing was accelerated by 3.64 years in 
epigenetic age of patients with alcohol 
use disorder compared with the control 
group 

• Abstaining patients displayed a decrease in 
epigenetic clock by 3.1 years after 12 
months


• Increase by 2.7 years in those who 
relapsed 

Fransquet et al. 2019 Clinical Epigenetics
Reversibility of epigenetic age: alcohol use
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2019 - Foundation of Genknowme
Real entrepreneurship starts…
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Filed patents : 
Method Determining The Difference Between The Biological Age And The 
Chronological Age Of A Subject, filing number: EP 22 162 216.0 (15.03.2022) 
Method determining a value of allostatic load: EP 23 179 588.1 (15.06.2023) 

Scientific publications and contributions: 
• A novel, lifestyle-based epigenetic clock, Chamberlain, (…), & Nusslé. Presented 

on June, 29, 2022, IMB Conference Mainz  
• Chamberlain JD, Nusslé S, ... & Nusslé SG (2022). Blood DNA methylation 

signatures of lifestyle exposures: Tobacco and alcohol consumption, Clinical 
Epigenetics 

• Chamberlain JD, Nusslé S, ... & Nusslé SG (2023). Investigating the association 
of measures of epigenetic age with COVID-19 severity, Swiss Medical Weekly 

• Chamberlain JD, Nusslé S, ... & Nusslé SG (submitted). MethAL: An epigenetic 
signature of allostatic load 

Two Innosuisse research and developments grants with the University center for 
primary care and public health, Lausanne, and the Lausanne University Hospital.

Innovation requires constant developments
Epigenetic clock and signatures development
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Two products currently on the market
Blood test quantifying the impacts of lifestyle and environment on health

We provide the only estimate of chronic 
stress impact, and how body systems are 
differentially impacted

We measure premature aging and 
disentangle the effects of lifestyle and 
environment on biological age



• Neuroendocrine system 

• Hypothalamic-pituitary-adrenal axis 

• Central nervous system 

• Sleep 

• Immune system 

• Long-term immunosuppressive effects 

• Alterations in multiple body functions 

• Cardiovascular system 

• Metabolic balance 

• …

From: Kivimäki, et al. The multiple roles of life stress in metabolic disorders (2022, NatureRev)

Development of a chronic stress epigenetic signature
Score of Allostatic load: a measure of stress overload



System Biomarkers
Immune IL-6, IL-10, IL-1b, IFNg, CRP, TNF-α, fibrinogen

Cardiovascular Systolic Blood Pressure, Diastolic Blood Pressure, Heart Rate

Metabolic Total Cholesterol, Triglycerides, Insulin, Albumin, Glyceamia, Alanine 
Transaminase, GammaGT, Uric acid

Neuroendocrine DHEA, Cortisol, Androsterone, stress (questionnaire)

Anthropometric BMI, Waist-to-hip ratio, Body surface

Development of a chronic stress epigenetic signature
Score of Allostatic load: a measure of stress overload



• Low socio-economic status 
• Aging: frailty, cognitive decline, mortality risk, decreased visual acuity, short telomeres 
• Work: work-related stress (job demand, reorganisation, etc.), poor-quality job, burnout 
• Unhealthy physical environment: exposure to pollution, noise, traffic, crowding, … 
• Early adverse life events: child abuse and neglect, negative family interactions, low social support, 

avoidant attachment parental patterns 
• Lifestyle habits: smoking, alcohol consumption, unhealthy diet, lack of exercise, poor sleep 
• Cardiovascular disease: coronary heart disease, ischemic heart disease and peripheral arterial 

disease, etc. 
• Metabolic disease: overweight, type 2 diabetes, lower bone density, chronic fatigue and 

fibromyalgia 
• Cancers: survivors vs. controls 
• Mental health: self-rated stress, psychological distress, mood disorders (some debated), PTSD, 

psychotic disorders, dependence to alcohol 
• Periodontal diseases 
• Well-being and coping strategies (all negative associations): well being, purpose in life, positive 

social relationships and social support

From: Guidi, Jenny, et al. "Allostatic load and its impact 
on health: a systematic review." Psychotherapy and 
psychosomatics 90.1 (2020): 11-27.

Clinical manifestations and associations with stress overload
Score of Allostatic load: a measure of stress overload



 Plot of the correlation between phenotypic allostatic load 
and the epigenetic signature in the SKIPOGH cohort 

Chamberlain JD, Nusslé S, ... & Nusslé SG (under revisions). “MethAL: An epigenetic signature of allostatic load”

Plot of odds ratios and 95% confidence intervals for probability of history of 
cardiovascular disease corresponding to different measures of allostatic load

Epigenetic signature derived from allostatic load measurements
Score of Allostatic load: a measure of stress overload
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Our vision is to transform health care with epigenetics, one step at a time
Personalized medicine needs biomarkers to understand how environment and lifestyle affect 
future health.

With a biomarker detecting biological 
changes earlier, before they trigger 
diseases, prevention would leap 
forward. 

Among the promising biomarkers are 
epigenetic clocks based on DNA 
methylation. 

Prof. Dr. Med HA Bischoff-Ferrari

By enabling early detection of disease risks and personalized prevention, Genknowme aims to 
contribute to longer, healthier lives, reducing the burden of chronic diseases.
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Two products currently on the market
First step : blood test quantifying the impacts of lifestyle and environment

We provide the only estimate of chronic 
stress impact, and how body systems are 
differentially impacted

We measure premature aging and 
disentangle the effects of lifestyle and 
environment on biological age
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We are developing a prognostic risk test for 
cardiovascular disease prediction years before an 
incident 

• Collaboration with Unisanté and Lausanne University 
Hospital (CHUV, among the best hospitals in the world) 

• Validation on several thousand patients in 2025 

• Data shows that our unique epigenetic signature is a 
better predictor of cardiovascular disease than current 
methods using traditional biomarkers such as blood 
pressure, lipid concentration, etc.

Pioneering chronic disease early detection with medical epigenetic testing
Second step : chronic disease prognostic and diagnostic tests (medical)
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Prof. David Nanchen, MD 
Cardiovascular disease prevention 
Swiss Clinical Guidelines 
Unisanté

Epigenetics as a primary prevention  tool

• Ongoing clinical study led by Prof. David Nanchen 
(CHUV & Unisanté) to validate the link between our 
epigenetic signatures and cardiovascular risk. 

• Proposed integration of our tests into the Health 
Screening Bus for large-scale cardiovascular risk 
screening. 

• Swiss National Science Foundation (SNSF) grant 
application underway to study the relationship 
between severe hypercholesterolemia and DNA 
methylation. 

• New project in preparation to explore the 
association between fertility and epigenetic markers.



genknowme

Prof. Baris Gencer, MD 
Secondary Prevention 
Patient-Centered Cardiovascular Research 
Motivational Preventive Strategy 
CHUV

Epigenetics as a secondary prevention  tool

• Pilot study on secondary prevention after myocardial 
infarction using our epigenetic tests 

• Compared to wearables, patients unanimously 
preferred epigenetic feedback for lifestyle 
motivation 

• Strong motivational impact confirmed in initial 
cohort (5 test patients) 

• Grant application submitted to expand the study to 
400 post-MI patients



genknowme

What is our market expansion strategy ?
Based on developing new health markers
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Personalized Prevention Plan
First step dietary and lifestyle recommendations based on 
test results
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Should we know everything possible about our health ? 

When will I die ? 
How will I die ?
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