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SCIENCE: HIGHLY DIFFERENT PERSONAL RESPONSES TO DIETS,Q
@EG POST- PRANDIAL GLYCEMIC RESPONSES, EXPLANATIONS ¢

,» What explains the variability in people‘s response to the same food?*
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AS :SNPS, COMMON VARIANTS HAVE OFTEN ONLY

~ MODERATE EFFECTS; IN DIFFERENT METABOLIC AREAS
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\_/ DESPITE LOW PENETRANCE OF SNPS,
"~ D-T-C GENETIC TESTING FOR NUTRITIONAL ADVICE
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MISSING HERITABILITY: WHAT IS MISSING TO UNDERSTAND

~ A PHENOTYPE: GENE- ENVIRONMENT INTERACTIONS,
g EPIGENETICS, REVERSIBILITY
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Fig. 3. Mapping chromosomal regions with differential DNA methylation in
MZ twins by using comparative genomic hybridization for methylated DNA.
Competitive hybridization onto normal metaphase chromosomes of the AIMS
products generated from 3- and 50-year-old twin pairs. Examples of the hybrid-
ization of chromosomes 1, 3, 12, and 17 are displayed. The 50-year-old twin pair
shows abundant changes in the pattern of DNA methylation observed by the

presence of green and red signals that indi ermethylation and hypom- & .o
ethylation events, whereas the 3-year-old twins have a very similar distribution of - -
DNA methylation indicated by the presence of the yellow color obtained by equal Fal m
amounts of the green and red dyes. Significant DNA methylation changes are
indicated as thick red and green blocks in the ideograms. el 4
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O EPIGENETICS MECHANISMS, INTERACTIONS,
9 EARLY IMPRINTING
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Figure 4. Pictorial summary of our main findings. The blue and red arrows depict anti-
aging and pro-aging effects in blood respectively. The two clocks symbolize the extrinsic
epigenetic clock (enhanced version of the Hannum estimate) and the intrinsic epigenetic clock
(Horvath 2013) which are dep and ind d of blood cell counts, respectively.
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Epigenetic clock analysis of diet, exercise, education, and lifestyle
factors
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International Journal of
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The Impact of Caloric Restriction on the Epigenetic
Signatures of Aging

Noémie Gensous ', Claudio Franceschi 3, Aurelia Santoro !, Maddalena Milazzo !,
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EPIGENETIC MIRNAS: FOOD BORNE AND

= REGULATORS AND MARKERS OF METABOLIC
- MECHANISMS, PHENOTYPES, DISORDERS
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HIGH INDIVIDUAL DIVERSITY OF GUT MICROBIOTA

S REFLECTS NUTRITION AND LIFESTYLE , RESULTS IN
Y DIFFERENT EXPRESSION OF METABOLITES ESP. SCFAS
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Most abundant genera & species in relation to food type & BMI

Davis SC et al. / Microbiologyopen 2017
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HIGHLY PERSONAL DIFFERENT RESPONSES OF O
MICROBIOTA TO DIETS, (CROSSFEEDING) AND
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Understanding the prebiotic potential of different
dietary fibers using an in vitro continuous adult
fermentation model (PolyFermS)

i asz Krych, Robert E. Steinert,

ophie ‘oeker, Annelies Geirnael aura
Tomas de Wouters & Christophe Lacroix ™

METABOLIC PRODUCTS




N/

CORRELATION VON MICROBIOTA STRUCTURE WITH
5 GLYCEMIC RESPONSES USED FOR ALGORITHMS FOR ./
DIETARY ADVICE

Beispiel - Personalized Nutrition by Prediction of Glycemic Responses

David Zeevi, 2016
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ABOUTUS OUR ACHIEVEMENTS GET INVOLVED NEWS & MEDIA

IMPROVING HEALTH & MEDICINE

Israeli Startup DayTwo Offers

Personalized Nutrition

Globes
By Gali Weinreb , November 02, 2016

Eran Elinav and Eran Segal,
Weizmann Institute of monitoring
the blood sugar, diets, and other
traits of 800 people, they built an
algorithm that can accurately

predict how a person's blood-sugar

levels will spike after eating any
given meal. -l
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Functional Gut Microbiota Remodeling Contributes
to the Caloric Restriction-Induced Metabolic

Improvements

Graphical Abstract

Authors
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In Brief

Fabbiano et al. show that gut microbiota
remodeling is important for the metabolic
improvements associated with caloric
restriction, including fat browning and
improved glycemic control. They link the
systemic beneficial metabolic effects to
reduced endotoxin production, leading to
increased type 2 immune response in the
adipose tissue.
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SO, GENETIC AND MICROBIOTA ANALYSIS FOR PERSONAL DIETARY
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~CASE STUDY: COMPARING FASTING AND A FASTING MIMETIC SIRT-FOO\D/
g SHOT: MICROBIOTA, EPIGENETICS

STOFF WIRKSTOFF MENGE /
25ML

Blueberry Extract Anthocyan 40 mg 14mg
SIRTEF@®D SHOT Anthocyan d 10mg
coli Extract Sulpharapane, 30 mg
A —— Glucoraphin..
R T ™ Apfel extract Phlorentin, Querce tin.. 50 mg
SIRTF@®D SHOT Citrus extract Naringin.. 40 mg
N S Nikotinamid Nikotinamid ribosid 24 mg
\ _;f__._.— —— Zinkglucona t Zink 7.5 mg
Woasser, Stevia, Erythrit
Buchinger Fasting < 120 kcal/day Active (N. 131) Placebo (n: 30)
n: 22 in Pernegg Monastery Intervention 3 months
Feces, blood spots, before and Feces, Blood spots before, after 1,3 month &
After the end, first solid feces
A.G. Haslberger 2021 llluminia sequencing, Line 1 methylation bisulfite qPCR, HR-MCA, 14

RNA, MIRNA RT QPCRi_, .
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. BUCHINGER FASTING RESULTED IN A RISE IN THE DISTRIBUTION OF -/
PROTEOBACTERIA, INCREASED MICROBIOTA DIVERSITY AND A
SIGNIFICANT INCREASE IN CHRISTENSENELLA
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Figure 4. The dissimilasity of the microkiots composition of the norvfasting contrel and fasting group. (3) Bar chasts of

g data given . ‘bacteria in % at phylum level for non-fasting and fasting group.
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of T2-T1. (:}mmﬂwmmMMhmgmmmgmam
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Figure 5. Microbial changes af spacies level before and after PF. Bar charts of all statistically significant changes of the
sequencing data at species level given in mean relative bacteria abundance in % for the fasting group. Statistical signisi-
cance was determined using paired t-test for parametric values and Wilcoxon tect for nonparametyic values and defined
as p <005,
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3M SIRT INDUCING DRINK INCREASED ACTINOBACTERIA. .
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A buchinger fasting B SIRTFOOD shot
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Figure 7: Amount of SCFAs produced given as area/100g stool for buchinger fasting (A) and SIRTFOOD shot (B)
interventions. Statistical significance between timepoint 1 (T1) and end (T2 or T3) of the intervention was

determined using paired t-test for parametric values and Wilcoxon test for nonparametric values.

~  FIRMICUTES /BACTEROIDETES RATIO DECREASED AND CORRELATED
WITH BMI. ONLY FASTING INCREASED BUTYRATE SIGNIFICANTLY
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/

Others
Fusobacteria
Lentisphaerae
Verrucomicrobia
™7
Tenericutes Ay
Proteobacteria
Firmicutes
Cyanobacteria
Bacteroidetes
Actinobacteria
Euryarchaeota

80

60

40

20

Mean relative abundance (%)
Mean relative abundance (%)

0
Aot A%
FT1 FT2 é& Q« ‘:\ Q-'\.
Figure 6: Abundance microbiota by phyla for fasting group (A), SIRTFOOD shot (ST1 vs ST3) (B) and placebo group
(PT1 vs PT3) (B). Results are expressed in percentage of the mean of relative abundance for the different phyla.

Statistical significance between timepoint 1 (T1) and end (T2 or T3) of the intervention was determined using paired

t-test for parametric values and Wilcoxon test for nonparametric values.
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~ POSITIVE CORRELATION OF THE ABUNDANCE OF BUTYRATE-PRODUCING -/
< BACTEROIDETES WITH MIR125, SIRT-1 EXPRESSION, TELOMERE LENGTH
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Figure 4: RO selected MRNA gene axpression (Fox0y, MLHI, PDK4, SIRTL, SIATS, SIATS) SIRTFOOD shot and buchinger fasting. c
The results /- SD. Statistical significance betwasn fimepaint 1 {T1) and end (T2 or T3] of the intervention
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Figure 8: spss output scatter plots. (A) shows a positive correlation between telomere length and SIRT1 expression for

rg . . N . . - . buchinger fasting at baseline. Bacteroidetes and miR125b-5p positively correlated in the SIRTFOOD shot intervention gt7

baseline(B). For all participants the ratio of Firmicutes/Bacteroidetes increased with higher BMI (C), which was also seen
for the SIRTFOOD shot intervention Discussion (D). Statistical significance was defined as p< 0.05.

Fignre 5: B selected nifMA gene expression (miRl2J5-3p, miR03-ip, miRl6-Tp, miR2]-n, miRida-ip, miRler7B-3p)
SIRTFOOD zhot md buchinger fasting The results are expressed as mean +- SD. Statistical significance berwesn timepoint 1
(T1) mnd end (T2 or T3) of the intervention was determined using paired t-test for parametric valnes and Wilcoxon test for
nonparametric valnes.
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CONCLUSIONS

In conclusion fasting and to some extend
fasting mimetics result in beneficial
modulation of microbiota ( e.g diversity,
SCFA, BHP) and metabolism ( e.g SIRTS,
mtDNA, telomer length )

Microbiota structure seems to interfere
with the expression of Sirtuins and
metabolism relevant miRNAs
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PERSONAL DIFFERENT RESPONSES TO NUTRITON AFFECT AGING,
E.G. CLOCK AND OTHER HALLMARKS OF AGING. THIS RESULTS IN
PERSONAL TYPES OF AGING, AGEOTYPES ¢

Extrinsic Intrinsic
Epigenetic Age 1 Insulin & glucose Epigenetic Age

1 C-reactive protein

v 1T BMI & Waist-to-hip ratio

- 1 Triglycerides

Al T Systolic blood pressure
1 HDL cholesterol

1 Fish

1 Fruits & vegetables

| Moderate alcohol
1 Education & income

1 Poultry
| Exercise .

Immunity pathways (88)
(C20; CL1; M2; P7; T59)

- (¥

Figure 4. Pictorial summary of our main findings. The blue and red arrows depict anti-
aging and pro-aging effects in blood respectively. The two clocks symbolize the extrinsic
epigenetic clock (enhanced version of the Hannum estimate) and the intrinsic epigenetic clock
(Horvath 2013) which are dependent and independent of blood cell counts, respectively.

. Liver dys-
FOCUS | LETTERS > .
s ffdol.org (101038441591-019-0719-5 . N functlon (40)

(C13; CL1; M2; P6; T18)

Personal aging markers and ageotypes revealed
by deep longitudinal profiling

‘Metabolism and
inflammation (32)

Sara Ahadi'?, Wenyu Zhou"?, Sophia Miryam Schiissler-Fiorenza Rose ', M. Reza Sailani, | s
Kévin Contrepois ', Monika Avina', Melanie Ashland!, Anne Brunet ' and Michael Snyder &' . (07; CL1 ¥ MO, P1 5; Tg)

(C5; CL1; M1; P3; T6)

Venn diagram showing the number of analytes (C, cytokines; CL, clinical laboratory values; M, metabolites;
P, proteins; T, transcripts) in each of the four ageotypes and the overlaps among them.




FACES OF PERSONAL AGING: CORRELATIONS OF
AGE WITH TELOMERS, CPG-METHYLATION,
INFLAMMATION, MIRNAS( N>500)
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AGE DEPENDENT EPIGENETIC MARKERS: IN THE METABOLIC
DISEASE GROUP (MD) CORRELATIONS ARE DISRUPTED, N>300

Marker

correlation
analysis

age group

com

parison

direction

All  |HC

MD

all

HC

MD

ASPA

IL6

TNFE

miR-19b

miR-let-7a-5p

++

miR-877

++

miR-151a

++

miR-127

-+

miR-30e-5p

miR-150

miR-21

miR-101

correlation Age Group
All Healthy controls Metabolic disorders All Healthy controls Metabolic disorders
0,001, korrR2 =0,207, tberall |korrR2 = 0,140, 20-
9<0,001, auBer zwischen 39:40-59: p = 0,041; 20-
ASPA <0,001 <0,001 <0,001 p=0,000, korr. R2=0,185 40:59 zu 60-79:0,013 39:60-79: p=0,002 ANOVA Univariat
Trend (pearson: -0,127, Sign. (20-39:60-79, p=
IL6 p=0,079) Pearson -0,73, p=0,412 |Pearson -0,201, p=0,108 0,029) korr R2=0,026 Trend means Trend means ANOVA Univariat
Trend (spearman -0,054, [spearman -0,053, p= It
TNF p=0,384) 0.491 pearson -0,105, p=318 Trend means Trend means Trend means Kruskal Wallis
Linear regression: p= Linear regression: p=
0,018; (spearman - 0,027 (spearman - spearman -0,174, . )
miR-19b 0,298**, p=0,005) 0,352+ p=0,008) p=0,341 Sign. 20-39:40-59 p=0,047 T!'end p=0,06 Kruskal Wallis
Linear regression: p= Linear regression: p= Sian. (2039540_595 p=0.023): " . .
0,028 (pearson 0,236% 0,001 (pearson 0,445 sign. (20-39:60-79: p=0,028) |sign. (20-39:40-59: "
miR-let-7a-5p ||p=0,028) p=0,001) pearson -0,085, p=0,613 Trend means korrR2 = 0,162 p=0,027) korrR2 = 0,145 JANOVA Univariat
Trend Linear regression:
Trend (spearman 0,207, (0,054 (spearman
miR-877 p=0,058) 0,288*, p=0,047) spearman 0,105, p=0,544 X T TS X Kruskal Wallis
Trend (spearman 0,151, |[(spearman 0,295*
miR-151a p=0,166) p=0,039) spearman 0,059, p=0,727] |y Trend means Kruskal Wallis
: Trend (pearson 0,288, Trend pearson 0,444, Sign. (40-59:60-79, p= Sign. (40-59:60-79 p=0,046)
miR-127 p=0,055) pearson 0,196, p=0,336 |p=0,057 0,016) korr R2=0,133 korrR2= 0,167 X ANOVA Univariat
Trend (spearman -0,246, [Trend spearman-0,436,
miR-30e-5p p=0,163) p= 0,055 spearman 0,048 p =0,869| | Trend means Trend means Trend means Kruskal Wallis
Trend (pearson -0,114,
miR-150 p=0,522) pearson 0,082, p=0,731 |pearson -0,416, p=0,139
Trend (pearson, -0,091,
miR-21 p=0,153) pearson -0,094, p=0,233 |pearson -0,098, p=377
Trend (pearson: -0,228, [Trend: pearson -0,317,
miR-101 p=0,195) p=0,173 pearson -0,074, p=0,803




DIFFERENT AGING PATTERNS ( AGE RELATED MIRNAS) IN
METABOLIC DISEASE GROUP

ZmiR877
Zlet7a5p
ZmiR378a
ZmiR30e3p
ZmiR15a
ZmiR151a
ZmiR328
ZmiR132
ZmiR122

ZLinel _methylation
ZTNF_methylation
ZmiR142
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ZmiR18la
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Zlet7g

ZmiR126
ZmiR106b
ZmiR19b
ZmiR29c
ZmiR26b

ZmiR21
ZmiR146a
ZmiR127
ZmiR150
ZIL6_methylation
ZmiR10
ZASPA _methylation
ZmiR30e5p
ZmiR101

20-29 30-39

Healthy controls

40-49 50-59 60-69 70-80 20-29 30-39 40-49 50-59 60-69 70-80

Metabolic disease

healthy metabolic
Marker All controls disorders
X
X
mi30e-5p -0,339(-0,429 0,357
X 0,573
mi122 X 70,359 X
milOl X -0,353 X
let7g X -0,360* X
mil39*

*Kruskal Wallis test between BMI groups
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CONCLUSION: COMPLEX DISEASES ( AGING) CAN ARISE FROM (A

_  MIXTURE OF) PERSONAL DIVERSE CAUSES, AN ARGUMENT IN FAVOR
OF PERSONALLY SPECIFIC INTERVENTIONS ( E.G. METABOLIC DISEASE

)
| | Metaholicdisorder

Adverse
Intrauterine
Exposures (1)

Impact on
Development

(including germ
cells)

&

Impact on Germ Cells

DNA Methylation
ncRNAs
Other Epigenetic Signals

Adult Offspring
Metabolic Disease (3)
Obesity ;

Glucose Intolerance
Impaired Insulin Secretion
Transcriptional Dysregulation

N

Postnatal
Environmental
Factors (2)

Epigenetic Mechanisms of Transmission

Hereditary SNPs
Somatic mutatiions

Epigenetic (hereditary) or
acugired mismethylations,
Histone modifocations or
ncRNA structure

Delivery or accessed
microbiota dysbiosis

Psycho- neuro- immune
endocrine axis

Symptomatic treatment

Causative treatment 2
Epigenetic active additives?

mTOR — Inhibitors 2
Nutrition, Lifestyle

Causative treatment ¢ pro-,
pre, postbiotics? Nutrition,
Lifestyle
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Does personalised nutrition work?
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DEFNITION OF METABOTYPES FROM GENETIC-,
ICROBIOTA- METABOLOMICS BASED INFORMATION,
METABOTYPING

Medication
Gut Physical
microbiome E activity ~I |
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Anthropometric data, clinical markers,
biochemical markers, etc.

RESEARCH Open Access

Optimisation of a metabotype approach 2
to deliver targeted dietary advice

Elaine Hillesheim'?, Miriam F. Ryan', Eileen Gibney', Helen M. Roche®* and Lorraine Brennan'?"®
" N

Metabotypes used to deliver
personalised nutrition

AR

Early risk identification Delivery of targeted advice
Metabotypes with similar risk of Dietary advice tailored to the
diet-related diseases metabotype

Response to dietary challenges and
interventions

Metabotypes with differential responses
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CONSEQUENCES OF METABOTYPES, DIETS Ny

—
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NEXT STEP TRACKERS

Spectrum of Possibilities for Human Metabolism

Carbo Types

Mixed Types Protein Types

Increasing need for Carbohydrates
Decreasing need for Proteins,
Fats & Purines

< < <

(arbo Type Characteristics:

* Casval relationship with food

* Skipping a meal is vsually not a
big deal

* Needs high quality Vegetable

andor Fruit nutrition af their

Relatively balanced need for Increasing need for Proteins,
Carbohydrates, Proteins, Fats & Purines  Fats & Purines
Decreasing need for Carbohydrates

< < > > > 4 >

Mixed Types: Protein Type Characteristics:
Can identify with some * Intense relationship with food -
loves fo eat & tends to eat fast
* Skipping a meal IS a big deal
* Needs some high quality animal
Profein & Fat at every meal fo

characteristics of hoth
(arbo Types & Protein
Types - but, typically

Optimisation of a metabotype approach S
to deliver targeted dietary advice
Elaine !, Eileen Gibn

illesheim'?, Miriam F. Ryan', Gibney', Helen M. Roche®* and Lorraine Brennan'?"®
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o Personalisation of additives for Prevention
Monitoring basic hallmarks of health/aging. Use of mixes of supplements,/
“functional foods which address specific mechanisms ,,Achilles Fersen Concept*
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induced DNA damage p:
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| Figure 3: The Product Forms Balanced Triad
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Gut Intelligence™ Test

For gut health
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Fats, (Oils, & Sweets
Use sparingly

M]lk Yogurt, and
Cheese Group @
2-3 Servings
Vegemhl
Fl"lllt Gmup

Gmup
Bread Cereal,
Rice, & Pasra

Meat, Poultry, Fish, Dry
Beans, Eggs & Nuts Group
2-3 Servings

Key (The symbols show fats and added sugars in foods):
© Fat (Naturally occurring and added) v Sugars (Added)

FIGURE 2
1992 Foop PYRAMID

Tapie 1
AN FOR A 38 EWHO
mmmoﬂMmmmm\

Food group Recommendation (per day)

Grains 90z hlf should b whoe rains)
Vegetables

Fruits

Milk

Meat and beans

ol

Anatomy of MyPyramid

One size doesn’t fitall

Activity
Activity is represented by the steps and the
person climbing them, as a reminder of the .

importance of daily physical activity.

Moderation —
Moderation is represented by the
narrowing of each food group from
bottom to top. The wider base stands for
foods with little or no solid fats or added
sugars. These should be selected more
often. The narrower top area stands for
foods containing more added sugars and
solid fats. The more active you are, the
more of these foods can fit into your diet.

Personalization —

Personalization is shown by the person
on the steps, the slogan, and the URL.
Find the kinds of amounts of food to eat
each day at www.MyPyramid.gov.

+MyPyramid.gov

STEPS TO A HEA LTH]ER YOU

ersonalized approach to healthy eating and physical activity. The symbol has been designed to be simple. It has
to make healthy food choices and to be active every day. The different parts of the symbol are described below.

Proportionality

Proportionality is shown by the
different widths of the food group
bands. The widths suggest how much
food a person should choose from each
group. The widths are just a general
guide, not exact proportions. Check the
website for how much is right for you.

Variety

Variety is symbolized by the 6 color
bands representing the 5 food groups
of the Pyramid and oils. This
illustrates that foods from all groups
are needed each day for good health.

Gradual Improvement
Gradual improvement is encouraged by
the slogan. It suggests that individuals
can benefit from taking small steps to

MEAT o
BEANS

improve their diet and lifestyle each day.

“Total daily calories

Tabie 2

Sampre Mexu Tiar Meers te MyPyravin
RECOMMENDATIONS FOR HEALTHY EATING FOR A 38-
YEAR-OLD MALE WO EXERCISES AN AVERAGE OF
30-60 Minures Per Dav.*

Breakfast
Bagel with fruit other than rasins, 1 large (35" 10 375" diameter)
Orange jukce, 1.5 cup

Snack

Black beans, cooked, no fat added, 1 cup
Rice, brown, medium-grain, cooked, .5 cup
Bread, multigrain, toasted, 2 arge slices

Lunch

MecDonald's sal

French fries, from frozen, deep-fried, 1 small fast-food order
Milk, 1%, 1 cup

Tue NEw Foop PYRamID ATTEMPTS TO IMPROVE HEALTH THROUGH

N/

D WHA/T HAPPENS TO OUR PYRAMIDE? BUT ALREADY THE DIETARY ~
REFERENCE VALUES1992 US USDA-PYRAMIDE, USED AN
INDIVIDUALISED APPROACH, AGE, LIFESTYLE (WORK)
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IMPORTANICE OF GOOD MARKERS, NUTRITION: FOLLOWING
THE WAY OF PERSONALISED, PREZISION MEDICINE, CFDNA) 2

Epigenetic markers, quite

stable, eg condens events

over longer time spans

Metabolomic marker

reflect more immediate
events

mmmmmmmmm T

The Relevance of Epigenetic Blomurkers for
Breast Cancer and Obesity for Personalised
Treatment in Public Healthcare:

A Systematic Revnew

Environmental Exposures




Discussion: Prevention, intervention, Salutogenesis

personal or precision medicine, synonyme?
personal or precision nutrition, synonyme?

Precision vs Personalized Medicine... ? —— o
teietbiioioeieissbiinmelicsin: shies Mt Application of Molecular Medicine towards

PATIENTA  MUTATIONA personalised treatment

=) Malignantcell Current health care

pe—
. growth

°-

PATIENT B MUTATION B

Life quality

= »
iy Malignant cell
@ growth Development of pathologies, years

Photo Source: Boston Children's Hospital

General
resistance

| resources I

Salutogenesis

Sense of
coherence
Pathogenesis

AG Haslberger

General
resistance
deficits

Development of pathologies, years

The Paradigm Shift from Reactive to Predictive, Preventive and Personalized Medicine

2021

30
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PRECISION, PERSONALISED NUTRITION,

WHERE WE ARE, WHERE TO GO

 (

,\
C R

Metagenomics Epidemiological
studies application

Personalized
nutrition New population advice?

N Interpretation

Omics technologies Bioinformatics tools

. : Ethical
Functional foods Genetic tests Valid biomarkers quidelines
Int t tool >
General frerner fooe Challenges
recommendations o'@e‘;’
2 -
Achievements o
o Personalisierte Erndhrung und Einteilung/ Klassifizierung von me-
@éﬁ’ tabolischen Typen basierend auf genetischen, epigenetischen und

mikrobiologischen Analysen

Personalized nutrition and classification of metabolic types based
on genetics, epigenetics and gut microbiota

Stephanie Lilja, Diana Gessner, Christina Schnitzler, Nicola Stephanou-Rieser,
Claudia Nichterl, Angelika Pointner, Elena Tomeva, Marlene Remely, Alexander Haslberger

o (U, ) P

Fig. Achievements already made and challenges faced by personalised nutrition (Prasad et al., 2016)
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PRECISION-, PERSONALISED NUTRITION,
THE WAY WE MAY GO

Nutrigenetic, nutrigenomic and nutriepigenetic
knowledge for actions

. Mobile apps and wearable

Age, gender, ethnicity

,\
C R

SNPs and other structural variants Physiopathological status devices facilitate real-time
DNA_ q\etpylation, his.tone ) 'Micro_biome‘ i d
S gl | T o e O assessment of dietary intake and
Gene expression profiles excretion) . .
Physical activity provide feedback which can
N improve glycaemic control and
¥ diabetes management.

Precision

L By integrating these technologies
3 with big data analytics, precision
nutrition has the potentialto

Disease risk prediction
Genotype- and phenotype-based personalized treatment
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| M~err§ open questions remain. Genetic, epigenetic,
\Jnicrobig’ra, metabolomic analysis, need to integrate ;-)

~ (Many applications are premature, but who is not

running in the field already will come too late ;-(
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