| 7
\/ Epigenetik und Mikrobiota, Marker in der

personalisierten Ernahrung

~ S. Lilja, B. Hippe, A Pointner, Haslberger, A.G.
University Vienna, Dep. f. Nutrition

b DHBW Heilbronn

PERSONALISIERTE N
ERNAHRUNG oy
Anwendungsreife ?'
auf dem Priifstand [ o

5. Oktober 2021, Bildungscampus Heilbronn

Highprotein fasting exercise

Frische Milch von gliicklichen Kiihen - Die Kammermeierei




-

| N/
o

CIENCHIGHLYDOIFFERENT PERSCREEPONSH® DIETS
EG POSTPRANDIAGLYCEMIRESPONSHSXPLANATION®S

,» What explains the variability in people‘s response to the same food?*
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1000 Genomes

A Deep Catalog of Human Genetic Variation
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50-year-old twins

3-year-old twins

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-
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
amounts of the green and red dyes. Significant DNA methylation changes are
indicated as thick red and green blocks in the ideograms.
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Understanding the prebiotic potential of different
dietary fibers using an in vitro continuous adult
fermentation model (PolyFermS)
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Beispiel - Personalized Nutrition by Prediction of Glycemic Responses

David Zeevi, 2016
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Personalized Nutrition
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Cell Metabolism

Functional Gut Microbiota Remodeling Contributes
to the Caloric Restriction-Induced Metabolic
Improvements

Graphical Abstract Authors
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8 7 s Twezimmaiy 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
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Figuse 4. The dissimilasity of the microbiota composition of the non-fasting contrel and fasting group. (3) Bar chasts of -_Fasck

g data given bacteria in % at phylum level for non-fasting and fasting group.
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analysiz (FERMANOVA; p=0.00004) was applied for the analysis.
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Figure 5. Microbial changes at species level before and after PF. Bar charts of all statistically significant changes of the
sequencing data at species level given in mean selative backezia abundance in % for the fasting group. Statistical signifi-
cance was determined using paired t-best for parametric values and Wilcoomon test for nonparametric values and defined
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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 FT1 FT2 ‘:\N Q‘:‘ ‘:‘Sb Q{b
determined using paired t-test for parametric values and Wilcoxon test for nonparametric values.
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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baseline(B). For all participants the ratio of Firmicutes/Bacteroidetes increased with higher BMI (C), which was also seen

Figare 5: RQ seleced mifNA geme expression (miR]25-Jp, miR03-Tp miRl6-Tp, miR2l-3p, miRia-ip., miRlerTB-3p) for the SIRTFOOD shot intervention Discussion (D). Statistical significance was defined as p< 0.05.
SIRTFOOD zhot md buchinger fasting The results are expressed as mean +- SD. Statistical significance berwesn timepoint 1

{T1) =nd end (T2 or T3) of the intervention was determined using paired t-test for parametric values 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 microbiotag(g diversity,
SCFA, BHP) and metabol{ssrg SIRTS,
MmtDNA telomer length )

Microbiota structure seems to interfere
with the expression ofSirtuinsand
metabgolism relevant miRNAs
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Increased Sirtuin expression, senescence regulating miRNAs,
mtDNA, and bifidobacteria correlate with wellbeing and skin
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PERSONAL DIFFERERHPONSH® NUTRITORFFECAGING
E.G.CLOCKANDOTHERIALLMARKSFAGING THISRESULTHN
PERSONALYPE®FAGING 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 R, and
by deep longitudinal profiling o g
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 &' o (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.
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TNFE

miR-19b
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- CONCLUSIONCOMPLEX DISEASES ( AGING) CAN ARISE FROM (/
_ MIXTURE OF) PERSONAL DIVERSE CAUSES, AN ARGUMENT IN F

OF PERSONALLY SPECIFIC INTERVENEIGNETABOLIBISEASE

S | | Metabolicdisorder

Exposures (1)
impact on Hereditary SNPs Symptomatitreatment

Development

(including germ Somatianutatiions

cells)

&

Epigeneti¢hereditary) or Causativdreatment?
fiererio R acugiredmismethylations Epigenetiactiveadditives?
Other Epigenstc Signai Histonemodifocationsr mTOR Inhibitors ?

NcRNAstructure Nutrition, Lifestyle

Deliveryor accessed Causativareatment? pro,
microbiotadysbiosis pre, postbiotic® Nutrition,
Lifestyle

Psycheneure immune
endocrinexis
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Does personalised nutrition work?
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DWHATHAPPENBO OURPYRAMIL?
9 REFERENUALUES1992 US USPARAMIDESEAN
9 INDIVIDUALISBAPPROACH\GE LIFESTYMORK

Fats, Oils, & Sweets
Use sparingly

Vegetable
Gmup
3-5 Servings

\hlk Yogurt, and Meat, Poultry, Fish, Dry
Cheese Group Beans, Eggs & Nuts Group
23 Servings 2-3 Servings

Fl‘ult Group
2-4 Servings

Bread, Cereal,
Rice, & Pn\m

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

FIGURE 2
1992 Foop PYRAMID

AG Haslberger

Tasie 1
MYPYRAMID FOOD PLAN FOR A 38-AEAR-OLD MALE WHO
EXERCISES AN AVERAGE OF 30-60 MINUTES PER DAY.

Food group Recommendation (per day)

Grains 9 oz. (half should be whole grains)

Anatomy of MyPyramid

One size doesn’t fitall
JSDA’s new MyPy mmld symbolj

Activity —
Activity is represented by the steps and the
person chmbmg them, as a reminder of the

importance of daily physical activity. e

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 L

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 HEALTHIER YOU

SURALREADYH

personalized approach to healthy eating and physical activity. The symbol has been designed to be simple. It has
ts 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

the slogan. It suggests that individuals
can benefit from taking small steps to

N/

JIETARY

Gradual improvement is encouraged by

improve their diet and lifestyle each day.

Vegetables 3.5 cups.

Fruits 2cups

Milk 3 cups

Meat and beans 65 oz

o

Discretionary 410 calories (extra fats and sugars)

Total daily calories 2600

Ficure 1

Tasie 2

Samprr Mext Tt Meers e MyPyravin
RECOMMENDATIONS FOR HEALTHY EATING FOR A 38-
YEAR-OLD MALE W10 EXERCISES AN AVERAGE OF
30-60 MiNures Per Dav.*

Breakfast
Bagel with fruit other than raisins, 1 arge (35" 10.3.75" diameter)
Orange jukce, 1.5 cup

Snack

Black beans, cooked, no fat added, 1 cup
Rice, brown, m
Bread, multigrain, toasted,

Lunch

McDonald's garden salad
French fries, from frozen, deep-ied, 1 small fast-food order
Milk, 1%, 1 cup

TuE NEw Foop Pyramip ATTEMPTS TO IMPROVE HEALTH THROUG)

John Neustadt

Integrative Medicine 2005

& o/

MORE INDIVIDUALIZED APPRQ

TO DIET

~—
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Breast Cancer and Obesity for Personalised ’
Treatment in Public Healthcare: Normal cells
® © Exosome
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DiscussioRreventionnterventionSalutogenesis
personalor precisiommedicinesynonyme?
personalor precisiomutrition synonyme?

Precision vs Personalized Medicine...synonymous?

PATIENT A MUTATION A

- Malignant cell

pe—
. growth

PATIENT B MUTATION B DRUGB

1 §
@ K Malégrg:xth cell
NS

-

Application of Molecular Medicine towards
personalised treatment

Current health care

Life quality

Development of pathologies, years Development of pathologies, years

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

AG Haslberger

2021 30
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L WHEREVEAREWHERB OGO
o
Metagenomics Epidemiological
studies application
Personalized
nutrition New population advice?
Omics technologies Bioinformatics tools Interpretation
. . Ethical
Functional foods Genetic tests Valid biomarkers guidelines
Inti t tool >
General frernet foor Challenges
recommendations o'@e‘;’
% .
Achievements o
ot® Personalisierte Erndhrung und Einteilung/ Klassifizierung von me-

tabolischen Typen basierend auf genetischen, epigenetischen und
mikrobiologischen Analysen

a‘
e

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

Fig. Achievements already made and challenges faced by personalised nutrition (Prasad et al., 2016)



PRECISIONPERSONALISEDTRITION p
THEWAY WE MAYGO <

Nutrigenetic, nutrigenomic and nutriepigenetic
knowledge for actions

. Mobile apps and wearable

Age, gender, ethnicity

,\
C "

SNPs and other structural variants Physiopathological status devicesfacilitate realtime
DNA methylation, histone Microbiome
modtcrioce simingy || WOGle Clebey sl assessment of dietary intake and
A physicalactivit provide feedback which can
S’ improveglycaemiccontrol and
¥ diabetes management.

Precision

ko By integrating these technologies
3 with big data analytics, precision
R . LA— nutrition has the potential to
B gy responshoeness providepersonalisechutrition
1 guidancefor more effec

& wr

Obesity
Dyslipidemia
NAFLD
cvD

T20M
Cancer
Others
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