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Methylated DNA

Epigenetic Processes

High methylation Low methylation
Tightly wound Loosly wound
Inaccessible to polymerase Accessible to polymerase

Demethylation

Methylation W

RNA polymerase binds;
gene transcription occurs

RNA polymerase cannot bind;
no gene transcription

Foundations of Neurology. By Casey Henley. Libraries Michigan State University.



https://openbooks.lib.msu.edu/neuroscience/chapter/epigenetics/%E2%80%9D

Epigenetic Processes
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Epigenetic clocks of ageing and
disease

Global DNA methylation levels decrease with age
Specific markers of the time that passes - epigenetic clocks of
ageing

Meta-analyses on 40’000 participants: association with
mortality, time-to-death, cancers incidence, cardlometabollq and
neuro-degenerative diseases

Pan-mammalian clock

Heyn, Holger, et al. "Distinct DNA methylomes of newborns and centenarians." Proceedings of the National Academy of Sciences 109.26 (2012): 10522-w5b??f;9u2,sv
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Horvath, S., Raj, K. DNA methylation-based biomarkers and the epigenetic clock theory of ageing. Nat Rev Genet 19, 371-384 (2018)



Breaking The Barriers Of Ageing: M'Sia’s First
Biological Age Testing Collaboration
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DNA Methylation as Biomarkers of
Lifestyle & Environment

Mice and human studies - Transgenerational implications of 1-carbon
metabolism cofactors in maternal diet during offspring conception and
pregnancy, IaStlng Up tO 60 yearS Cooney C.A. et al. Journal of nutrition (2002); Dominguez-Salas, P., et al.. Nat Commun (2014);

Heijmans, BT., et al. PNAS (2008); Tobi, E., et al. Nat Commun (2014; Tobi, EW., et al.
Science advances (2018); Cheng M, et al. Innov Aging (2023)

Diet quality is linked to hundreds of DNA methylation modifications in genes -
adiposity, glucose control and chronic inflammation

Do, Whitney L., et al. "Epigenome-wide association study of diet quality in the Women’s Health Initiative and TwinsUK
cohort." International journal of epidemiology 50.2 (2021): 675-684.

Individual foods items (cruciferous, leafy veg., garlic, ...) = direct DNA
methylatlon mOdlflcatlonS Hellbach, F., et al (2022). Association between usual dietary intake of food groups and DNA methylation and effect

modification by metabotype in the KORA FF4 cohort. Life, 12(7), 1064.

Mediterranean diet, supplements of VitD, VitA, calcium - positive impact on
bIOIOglcaI age Garcia-Garcia, 1., et al. Frontiers in Aging (2024)

Alcohol, tobacco smoke - hundreds of direct DNA methylation modifications

Liu et al. (2018) A DNA methylation biomarker of alcohol consumption. Molecular Psychiatry 23: 422-433
Joehanes, Roby, et al. "Epigenetic signatures of cigarette smoking." Circulation: cardiovascular genetics 9.5 (2016): 436-447.






Table 2. Summary of dietary and lifestyle interventions*.

= =0: = = Intervention category Details
eve rS I I Ity O e p I g e n et I c a g e Dietary Prescription Guidance per week:
3 servings of liver
* (Iserving=3o02)
«  Preferably organic
5-10 eggs
« Ideally free-range, organic, omega-3 enriched

Guidance per day:

2 cups of dark leafy greens
¢ Measured raw, chopped, and packed
¢ Including kale, Swiss chard, collards, spinach, dandelion, mustard greens
¢ Does not include salad greens such as romaine, iceberg, Spring mix

8 'We e kS p rO g ra m 2 cups cruciferous vegetables

¢ Measured raw, chopped, and packed

+ d i et guidance « Includes broccoli, cabbage, cauliflower, Brussels sprouts, bok choy, arugula, kale,

mustard greens, watercress, rutabaga, kohlrabi, radish, Swiss chard, turnip

+ d i et S u p p I e m e nt at i O n I: v:(i(:it;:):;al cups colorful vegetables of your choosing (excluding white potatoes,

1-2 medium beet

+ exe rC I Se 4 tbsp (1/4 cup) pumpkin seeds (or pumpkin seed butter)
4 tbsp (1/4 cup) sunflower seeds (or sunflower seed butter)
1+ serving methylation adaptogens, choose from:

=+ g y ptog

*  1/2 cup berries (wild preferred)
+ stress management D e
. sp turmeric
¢ 2 medium cloves garlic
* 2 cups green tea (brewed 10 minutes)
* 3 cups oolong tea (brewed 10 minutes)
6 oz animal protein
«  Grass-fed, pastured, organic and hormone/antibiotic-free
43 2 servings of low glycemic fruit

N

General guidance:
Organic preferred over conventional
Stay hydrated
Don’t eat between 7pm and 7am
Include “healthy” oils
«  Balance types of fat
» E.g. coconut, olive, flaxseed and pumpkin seed oil
Avoid added sugar/candy, dairy, grains, legumes/beans
Minimize plastic food containers
Supplement Prescription PhytoGanix®, a combination of organic vegetables, fruits, seeds, herbs, plant enzymes,
prebiotics and probiotics at a dose of 2 servings daily, divided

Fitzgerald KN et al. (2021). Potential reversal of epigenetic usin iet and lifestyl
gerald eta ( 0 ) otential reversal of epigenetic age using a diet and lifestyle UltraFlora® Intensive Care, containing Lactobacillus plantarum 299v at a dose of 2 capsules

intervention: a pilot randomized clinical trial. Aging (Albany NY), 13(7), 9419. daily, divided
Exercise Prescription Minimum of 30 minutes of exercise per day for at least 5 days per week, at an intensity of 60-
80% of maximum perceived exertion
Sleep Prescription Average a minimum of 7 hours of sleep per night
25 Stress Management Breathing exercise Steps to Elicit the Relaxation Response developed by Herbert Benson

Prescription * MD, twice daily




Reversibility of epigenetic age
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Reversibility of epigenetic age

DERECT PLUS RCT I Fish- # . Ay Li mAge Hannum mAge
polyphenol-rich diet . g
18 months follow-up o It =t
Processed food (less)= —o—

230 participants N s
Green tea & green I e
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Yaskolka Meir, A., Keller, M., Hoffmann, A. et al. The effect of polyphenols on DNA methylation-assessed
biological age attenuation: the DIRECT PLUS randomized controlled trial. BMC Med 21, 364 (2023).
27




Epigenetic age is decreased in vegan diet

N =42

Twins randomly assigned

8-week vegan or healthy omnivorous diet
Reduction in epigenetic age™ in the vegan group

Vegan Omnivore Vegan Omnivore
A Mean=0.061  Mean=-0.24 Mean=0.02  Mean= 0.153 B Mean=0,202  Mean= -0.581 Mean=0.066 . Mean=03
10{ Median=-0.233 Median=-0.252 || Median=-0462 Median=-0696 ( MR Medms Do, || MesmeDER median- 0808 )
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*The amount of change in time equivalent was not reported

Dwaraka, V.B., et al. Unveiling the epigenetic impact of vegan vs. omnivorous diets
on agmg: insights from the Twins Nutrition Study (TwiNS). BMC Med (2024).



Reversibility of epigenetic age: alcohol use
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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
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Abstaining patients displayed a decrease
in epigenetic clock by 3.1 years after 12
months

Increase by 2.7 years in those who
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Reversibility of epigenetic age with metformin
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Epigenetic biomarkers
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What is measured?

Biological Age and Lifestyle Impacts Chronic Stress and Systems Impacts
31 ageing and lifestyle-associated markers* of DNA expression 32 chronic stress-associated markers™ of DNA expression
- Biological Age (The Swiss Clock) * Genes

ABCG1 CPT1A, APBA1, ATOX1, C14orf43, CYP7B1, DIAPH3, DPYSL2, ELMSANT1,
ETF1, FAU, GALNT14, HEMK1, HSD17B12, ITPR1, JDP2, LOC100132354, MRPL49,
ODF1, PHGDH, PTPRN2, RPS6KA2, SLC7A11, SREBF1, SYT13, TXNIP, WBP1L

11 markers linked to the following genes : GPR62, EIF1, KLF14, PTPRN, ELOVL2,
IPO8, CALHM2, KCNQ4, ABHD14, GRM2, VGF, and PCBP4.

+ Physical activity Specific system’s genes:

5 markers linked to the genes MAPKK, FOXK1, RGS6, and TLCD5. « Metabolic system

16 markers linked to the genes ABCG1, CPT1A, ITPR1, JDP2, LOC100132354, PHGDH,

. Diet SARS, SLC1A5, SLC7A11, SREBF1, TANK, TXNIP
4 markers linked to the genes DYNC1H1 and MAPKK. * Immune SyStem
. Alcohol 12 markers linked to the genes AIM2, DKFZp761E198, DPYSL2, FNBP1, LOC101929095,
coho MIR21, MIR665, NTAN1, PARD3, PDE1C, RFX3, SBNO2, SYT13, THBS1, TMEM49,
TPK1

6 markers linked to the genes PTP4A3, SLC7A11, CHI3L2, ANKS3, BBS10, JDP2,
and DENND2D. - Cardiovascular system

* Tobacco smoke 14 markers linked to the genes ATAD2B, CELSR1, F2RL3, HPCAL4, KCNJ3, MASP1,

5 markers linked to the genes AHHR, ZNF385D, NDE1, CACNA1D. OR56A3, PEX14, RPTOR, SPRED2, TENC1, TFAP2B, TPP1

* Neuroendocrine system

*Patent-pendi
atentpending 9 markers linked to the genes APBA1, DCBLD2, DEFB129, DIAPH3, ETF1, FAU,

GALNT14, LRRFIP2, MRPL49, ODF1, RARB, ZSCAN10



Epigenetic clock and signatures development

25+ years of combined experience in academic and industry research to develop e o 1% Clinical Epigenetics
epigenetic tests measuring epigenetic accelerated ageing and the epigenetic

impacts of lifestyle and stress e openies
Blood DNA methylation signatures g
Filed patents : of lifestyle exposures: tobacco and alcohol
Method Determining The Difference Between The Biological Age And The consumpton =~
. . _— lonviea D. Chamberlain', Sébastien Nusslé<, Laurence apatte<, Cassandre Kinnaer, Dusan Petrovic’,
Chronological Age Of A Subject, filing number: EP 22 162 216.0 (15.03.2022) Shin Pradenond ' Myl Sochud S & Har i Coe’, imon . Cor and

Method determining a value of allostatic load: EP 23 179 588.1 (15.06.2023) . ]
& unisanté genknowme & innosuisse UNiSante £

Ce ( S\l

Scientific publications and contributions:
* Anovel, lifestyle-based epigenetic clock, Chamberlain, (...), & Nusslé. Presented
on June, 29, 2022, IMB Conference Mainz Novel_ epige_net:c signatu_l;es:A;Iifestyle-based
« Chamberlain JD, Nusslé S, ... & Nusslé SG (2022). Blood DNA methylation epigenetic clock and lifestyle exposures
N o . o 0« Presentation for the IMB conference in Mainz, DE:
signatures of lifestyle exposures: Tobacco and alcohol consumption, Clinical “Epigenetics of Ageing: Responses to Adversity across Scales”
Eplgenetlcs JD ChamberlainJLIJ’leDz(%:aorzzée de recherche)
* Chamberlain JD, Nusslé S, ... & Nusslé SG (2023). Investigating the associatipn St e

of measures of epigenetic age with COVID-19 severity, Swiss Medical Weekl

« Chamberlain JD, Nusslé S, ... & Nusslé SG (submitted). MethAL: An epigenetic sSMW- =
signature of allostatic load

Original article | Published 24 April 2023 | doi:https://doi.org/10.57187/smw.2023.40076
Cite this as: Swiss Med Wkly. 2023;153:40076

Investigating the association of measures of
Two Innosuisse research and developments grants with the University center for epigenetic age with COVID-19 severity: evidence

primary care and public health, Lausanne, and the Lausanne University Hospltal from secondary analyses of open access data

Jonviea D. Chamberlain?, Sébastien Nusslé®, Murielle Bochud®®, Semira Gonseth-Nusslé*

/

° n epartment of Epidemiology and Health Systems (DESS), Center for Primary Care and Public Health (Unisanté), University of Lausanne, Lausanne, Switzer-

land
‘ "kameL e, Switzerland




Bisulfite conversion

DNA methylation cannot be directly
investigated using conventional DNA
amplification

—> Bisulfite conversion
Principle:

bisulfite conversion is based on the
chemical

conversion of un-methylated cytosine to
uracil,

while methylated cytosine remains
unchanged

bisulfite

|




lllumina bead chip technology
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Used to define a care pathway for longevity and predictive
medicine

e Identification of preventive care needs

+ lifestyle factors
longevity

o Stress Profile

Test Results
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Thank you for your attention!

semira@genknowme.com, 079 460 00 84
sebastien@genknowme.com, 079 460 20 69
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