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« Inner Health » : Where Genes meet Environment

• EpiGenomics
• Transcriptomics

EpiGenotype

• Proteomics
• Metabonomics
• MicroNutrients

Molecular
Phenotype

• MicroNutrients
• Physical Activity
• Cognitive Activity

Diet and 
Lifestyle

PHYSIOLOGY
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ENVIRONMENT



« Inner Health » across Life Stages









« Inner Health » across Life Stages



Co
m

in
et

ti,
 M

ar
tin

. A
gr

o 
FO

O
D 

In
du

st
ry

 2
01

4.
 

Sp
er

is
en

, C
om

in
et

ti,
 M

ar
tin

. F
ro

nt
ie

rs
 M

ol
. B

io
sc

i. 
20

15

Multidim. Growth Curves
 



« Inner Health » across Life Stages



≈ 1’000 subjects
> 4’000 samples
> 7’000 variables
(clinical, food diaries,
behavior, molecular)

Quantitative
Multivariate 

Analysis

www.diogenes-eu.org
Rubio-Aliaga…Kussmann, MNFR 2011. Larsen et al., N. Engl. J. Med., 2010, 363, 2102–2113

DiOGenes – Diet, Obesity and Genes
• EU program incl. weight loss/maintenance in obese
• NIHS questions: 

Can we predict success in weight loss/maintenance at baseline ?
Who needs which diet to succeed ?BMI 
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Quantitative
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DiOGenes – Diet, Obesity and Genes
• EU program incl. weight loss/maintenance in obese
• NIHS questions: 

Yes, we can predict success in weight loss/maintenance at baseline !
BMI 
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NIHS Proteomics, biomarkers only, both genders
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NIHS Proteomics, biomarkers only, both genders

www.diogenes-eu.org
Irincheeva, Cominetti, Dayon, Kussmann….Hager in prep. Larsen et al., N. Engl. J. Med., 2010, 363, 2102–2113

> 1’000 subjects

http://www.diogenes-eu.org/
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Our centenarians are lean, 
youthful-looking, energetic, 

independent, and have low rates of 
heart disease and diabetes

Healthy ageing involves the interaction between genes, 
the environment, and lifestyle factors, particularly diet

Centenarians appear to be capable of 
neutralizing/diminishing the deleterious 

effects of low-grade, chronic inflammation, 
characteristic of the aging process 

Franceschi et al. 2007

Centenarians as a model of healthy ageing
Factor Centenarians Elderly Young Pvalue

BMI, kg/m2

HOMA, μU/mL

Diabetes1, n

Cholesterol, mg/dl

Triglycerides, mg/dl

HDL, mg/dl

LDL, mg/dl

CRP, mg/L

A-SAA, mg/ml

IL-6, pg/ml

IL-8, pg/ml

IL-10, pg/ml

TNF-alpha, pg/ml

MMSE2

24.2+3.8 (13.3-31.2)

1.77±1.1 (0.20-23)

1

185.0±32.7 (112-264)

114.4±46.1 (60-283)

48.2±13.1 (25-99)

105.6±35.1 (75-165)

5.0±5.3 (0.28-28.2)

437.6±483.7 (15.5-851)

46.9±41.6 (7.5-225)

20.9±20.8 (6-71)

3.93±4.3 (0.6-19.9)

23.5±4.3 (0.40-113)

20.4±7.04 (1.3-30.3)

26.9±4.6 (16.7-54.7)

2.81±2.57 (0.20-28.9)

25

201.0±37.2 (5-335)

129.9±65.7 (44-530)

55.2+20.4 (20-147)

118.7±45.7 (23.8-199)

2.7±3.6 (0.11-25.7)

149.1±204.6 (0.01-186)

35.4±54.9 (0.28-28.2)

22.72±27 (2.3-100)

6.07±15.4 (1.5-20)

49.1±153.1 (0.1-80)

27.3±1.3 (1.3-31.0)

22.1±2.0 (18.3.24.6)

n/a

n/a

162.3±28.4 (133-207)

71.7±32.1 (28-143)

51.8±8.7 (38-66)

89.8±51.5 (49-144)

0.72±0.4 (0.28-2.08)

n/a

20.3±17.5 (2.70-28.2)

19.3±13.3 (4.4-46.6)

2.38±2.58 (0.80-3.80)

18.5±28.5(5.80-65.5)

n/a

a(***), b(***)

a (***), n/a

n/a

a (***), b (***)

a (*), b (***)

a (**), b (**)

a (**), b (***)

a (***), b (***)

a(***), n/a

a, b (***)

a ,b (*)

a,b (***)

a,b (***)

n/a

Rampelli S. et al, Aging 2013, Montoliu et al, Aging 2014, Collino et al. MAD 2014
Santoro et al. MAD 2014, Garagnani et al. Biomed Research 2014, Cominetti et. al. 2014, AgroFoodTech



Translational Genomics & Personalized Health
• System approach to human health: rethinking models 

with regard to translatability.

• Classical case/control designs of human studies: 
complement by crossover, longitudinal studies, 
in which every subject is its own case and control.

• Humans should not only be assessed fasting, i.e. when 
the metabolic system is “at rest”, but also during a 
(nutritional, physical, or cognitive) challenge.

• Quantitative monitoring of the human environment, 
including diet, lifestyle, and socio-economic status can now be 
done by attractive and precise image-based consumer/research interfaces.

• The bottleneck in knowledge generation has moved from 
acquisition to processing, visualization and interpretation. 

• This requires innovative biological network analysis.
Kussmann, Kaput. Appl. Transl. Genomics 2014



Future Health Care « Quantified Self »
• Empower consumers to self-monitor their health and lifestyle, and 

to take informed decisions on maintaining and improving their health.
• Discover and validate (bio)markers for healthy physiology, activity and eating.
• Deliver research lab-derived panels of markers that monitor 

health trajectories of consumers who share genomics, lifeystyle and diet.
• These consumer groups are homogeneous enough to be addressed by a 

common «personalized» solution, and large enough to be economically relevant.
• Translate these research analytics into hospitals, medical cabinets, 

and – eventually – hand-held devices and body bugs.
• From «measuring everything» in study subjects to 

«measuring what matters» in consumers. 
• Develop app’s for consumer-end monitoring and communication 

with health practitioners.
• Develop app’s that guide consumers to diet and lifestyle solutions.
• https://en.wikipedia.org/wiki/Quantified_Self ; http://quantifiedself.com/

Kussmann, Kaput. Appl. Transl. Genomics 2014

https://en.wikipedia.org/wiki/Quantified_Self
http://quantifiedself.com/

