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) INTERACTIONS MICROBIOTA DIVERSITY -
~ L.S.- EPIGENETIC SYSTEM IN SENESCENCE
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“adult-like” structure
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) GUT BRAIN AXIS: MICROBIAL METABOLITES W/
_, REGULATE TREG, TH17 BALANCE, IMPORTANT FOR
COGNITIVE RESILIENCE
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LIFESTYLE: EXERCISE MODULATES
MICROBIOTA METABOLITES AND
EPIGENETICS (MIRNAS)
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Central role of the gut

Clinical and Translational Report

Cell Metabolism

Gut Microbiome Fermentation Determines the
Efficacy of Exercise for Diabetes Prevention
Journal of the International Society of Sports Nutrition
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Different bisphenols including the metabolite BPA
glucurconide induce non-monotonous changes in miRNA
expression and CpG methylation in HLF and Caco-2 cell
lines, a pilot study

Julia Oldenburg®, Maria Farhacker**, Christina Hartmann***, Philipp Steinbichl***, Rojin
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> INTERACTIONS DIET MICROBIOTA AND
~ EPIGENETICS, EXPERIENCE

The term refers to the control of gene
expression via mechanisms not directly
related to the DNA coding sequence

Microbiota as Important Mediator Between Diet and DNA Methylation and Histone Modifications il
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‘ IETARY INGREDIENTS AND MICROBIOTA DERIVED Q
L METABOLITES (SCFAS) ADDRESS ALL ELEMENTS OF

THE EPIGENETIC SYSTEM
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DNA Methylation Histone Modifications miRNA

SIRTUIN HISTONE TARGETS
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Capsaicin 6-Shogoal Basil Polysaccharides 1-Acetoxy chavicol
Anethole Apigenin

Curcumin Luteolin e A

Diallyl Sulphide Capsaicin psaicin

Luteolin Curcumin Curcumin

Histone Phosphorylation
Diallyl trisulphide
Diallyl Luteolin yl phi

Diallyl trisulphide Garcinol s“ P = . -

Garcinol Luteolin ﬁa
gOstil Inhibition DNA Repair Bacterial Infection

m::lr: i " Related Genes

Sesamin N
a Mangostin

A : ; i o
apresslon Repression v
v Bisabolene 1 InF:ﬁ'::mn of Stress of Stress RTG: 'g:::ﬂ < ABN E H M E N M IT/A 4];

Related Genes Related Genes

S

). Gesiinder essen und besser leben k
TCH Cell Cycle mit dem Schutzenzym Sirtuin de

Maintenance Maintenance Control
§ SPIES !
Bestseller ]



‘

N
MICROBIOTA PREDICT PERSONAL o
< RESPONSES TO DIETS

baseline blood analytes were not predictive of weight loss

only associated with weight loss.
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Beispiel - Personalized Nutrition by Prediction of Glycemic Responses

David Zeevi, 2016
Four Individual Responses
to Bread
Measure personal Predict personal

* 800 Personen - jeder hat andere
,post meal Glucose response”

L L] 1 L '

N
&
o

8

v
~N
o

Blood glucose (mg/d)
2

Biood glucose (mg/dl)

Time (min)

Mikrobiota Zusammensetzung beeinflusst Blutglucoselevel



http://www.weizmann.ac.il/immunology/elinav/
http://www.wisdom.weizmann.ac.il/~/eran/
http://www.cell.com/abstract/S0092-8674(15)01481-6

B OF METABOTYPES FROM GENETIC-,
MICROBIOTA- METABOLOMICS- BASED INFORMATION\J
METABOTYPING, FOODAME

‘.

’

23andMa

\ We|come to you
TR

BIOMES

feel better

INTEST. pr

I Dein Programm fiir

personalisierte Erndhrung

V Hachharig sbeetnen
ek Anpassng, gobe Wiksng
V Geeued i e s wees

INTEST.pro Darmflora-Analyse
Selbsttest Stuhlprobe

Inhalt: 1 Packung

Anbieter: BIOMES NGS GmbH, BIOMES world
Darreichungsform: Test

Grundpreis: 1 Packung 124,99 €

Art.-Nr. (PZN): 14417494

GTIN: 4260582941016

Beipackzettel

FERSONAL SERTE EINAUNG
Bei MyMuesli gibt es jetzt DNA-optimiertes Miisli

Genial oder gaga?

o) ﬁ g”“'"m. =

A survey of direct-to-consumer genotype data, and quality control tool Y
(GenamePrep) for research
g

Medication
microbiome [Z ::{rsvlﬁ;l
& S-S
\ o
L

=y — fi'#'i:i'i‘;ﬁ"i' —
Diet ‘.{P Genes

| y
Metabotyping
Anthropometric data, clinical markers,
biochemical markers, etc

) /’W'II'\,

l Metabotypes used to deliver ‘

personalised nutrition

Early risk identification ’l' Delivery of targeted advice
Metabotypes with similar risk of Dietary advice tailored to the
diet-related diseases etabotype
Response to dietary challenges and
interventions
with di i

foodl.(—nc‘org

Professor John Mathers. Newcastle University. UK

John Mathers leads work on the design, delivery and
evaluation of outcomes from the Food4Me project’s Proof-
of-Principle study. He is professor of human nutrition and
director of the Human Nutrition Research Centre,
Newcastle University, UK.

Does personalised nutrition work?
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Population in the German KORA Cohort Study
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Spectrum of Possibilities for Human Metabolism

Carbo Types Mixed Types Protein Types
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Carbo Type Characteristics: Mixed Types: Protein Type Characteristics:
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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*

REVIEW
Therapeutic perspectives of

Precision Probiotics +
Prebiotics with Viome’s
Gut Intelligence™ Test

For gut health
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STUDY DESIGN
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BUCHINGER FASTING RESULTED IN A RISE IN THE
DISTRIBUTION OF PROTEOBACTERIA, INCREASED

o MICROBIOTA DIVERSITY AND A SIGNIFICANT INCREASE IN
CHRISTENSENELLA

intestinal microbiota changes at species level
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BUTYRATE SIGNIFICANTLY

MUSIRT INDUCING DRINK INCREASED ACTINOBACTERIA.
FIRMICUTES /BACTEROIDETES RATIO DECREASED AND
CORRELATED WITH BMI. ONLY FASTING INCREASED

o
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Figure 7: Amount of SCFAs produced given as area/100g stool for buchinger fasting (A) and SIRTFOOD shot (B) N
. . - P . . . . FT1 FT2 A G5 K2 &2
interventions. Statistical significance between timepoint 1 (T1) and end (T2 or T3) of the intervention was 9 R L

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.



POSITIVE CORRELATION OF THE ABUNDANCE OF

BUTYRATE-PRODUCING BACTEROIDETES WITH MIR125, SIRT-
1 EXPRESSION, TELOMERE LENGTH

PDK4, SIRTL, SIRT3, SIATS) SIRTFOOD shot and buchinger fasting.

int 1 [T1) and end (T2 or T3) of the intervention

Figure 5: RQ selecied miRNA gene

SRTFOOD shot and buchinger fisting

expression (miR] 255-3p, miRO3-Tp. miR1-Tp. miR2l-Tp. miRSda-Tp., miler7s-Tp)
‘The results are. a5 mean +- SD. Statistical significance between timepoint 1
(T1) nd end (T2 or T5) of the inrervenrion was datermined using paired t-test for paramerric values and Wilcoxon test for
‘nonparsmetric velnes.

scatterplot buchinger fasting
scatter plott SIRTFO0D shot

Telomere RO T1

acatter plot all partisipants acatter plot SIRTFOOD ahet
s

Firmicutes/Bacteroidstes Ratio T

Figure 8: spss output scatter plots. (A) shows a positive correlation between telomere length and SIRT1 expression for
buchinger fasting at baseline. Bacteroidetes and miR125b-5p positively correlated in the SIRTFOOD shot intervention at
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.
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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,
A, te omer length )
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Research Article

Epigallocatechin Gallate Effectively Affects Senescence and Anti-
SASP via SIRT3 in 3T3-L1 Preadipocytes in Comparison with
Other Bioactive Substances

hani Liljl,' Julia Oldent ,'Ange]lknPoinmr.' Laura Dewald,' Mariam Lerch,"
Berit Hippe,” Olivier Switzeny,” and Alexander Haslberger '

International Journal of
. Molecular Sciences F’ﬁgy

Article
Five Days Periodic Fasting Elevates Levels of Longevity
Related Christensenella and Sirtuin Expression in Humans

Stephanie Lilja ¢, Carina Stoll !, Ulrike Krammer ¢, Berit Hippe !, Kalina Duszka !, Tewodros Debebe 2,
Ingrid Hifinger , Jiirgen Kanig !, Angelika Pointner * and Alexander Haslberger -

Online ISSN: 2160 5, Print ISSN: 2378-7007

Functional Foods in Health and Disease

Home > Vol 10, No 10 (2020) > Lilja

Fasting and fasting mimetic supplementation address sirtuin expression,
miRNA and microbiota composition

Stephanie Lilja, Hanna Bick, Kalina Duszka, Berit Hippe, Lucia Suarez, Ingrid Hofinger, Tewodros Debebe, Jiirgen Kanig,
Alexander Haslberger

Bioactive Compounds in Health and Disease 2021; 4(4): 45-62 BCHD Page 45 of 62

Research Article Open Access

Bioactive Compounds in Health and Discase

Increased Sirtuin expression, senescence regulating miRNAs,
mtDNA, and bifidobacteria correlate with wellbeing and skin
appearance after Sirtuin- activating drink

Stephanie Lilja, Hanna Bick, Carinna Stoll, Anna Mayer, Angelika Pointner, Berit Hippe, Ulrike
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COVID, LONG COVID, MICROBIOTA
AND EPIGENETICS

Patients with Long COVID has distinct gut

Viral entry receptor (ACE-2) is highly expressed w
microbiome dysbiosis

in the human gut
Vit sl G 280
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- Gut microbiome in COVID-19 patients Zuo.., N;Gasn:e;;;;;y 2020
i with active versus inactive SARS-CoV-2 feature Fascalibact
Eubacterium rectale

‘ Beneficial bacteria to the host 3
|_ (can produce Short Chain Fatty Acids
and boost human immunity)

N

= Opportunistic pathogen
(can cause secondary infection or bacteriemia;
some derived form oral cavity)

CXCL10 (ng/iml)
CCL2 (ng/ml)

n

Y

r /

SARS-Co\i-Z is still active even after disease resolution &l NATIONAL
(nasopharyngeal clearance of SARS-CoV-2 virus) OBSERVER

Zuo.. Ng. Gut 2020

Other countries are treating
COVID patients with probiotics
and vitamin D — why aren’t we?

By Leigh Matiheens | ews | February 22nd 201




RESEARCH ARTICLE

IRNAS MONITOR SARS-COV-2 INFECTION,

MIRNAS MONITOR ANTI-VIRAL
RESPONSES

Altered microRNA expression in COVID-19
patients enables identification of SARS-CoV-2

infection

Ryan J. Farr(', Christina L. Rootes ', Louise C. Rowntree »?, Thi H. O. Nguyen 2,
Luca Henseno Lukasz Kedzierski**, Allen C. CDengo"’ Katherine Kedzierska®,
Gough G. Au', Glenn A. Marsh ', Seshadri S. Vasan "7, Chwan Hong Foo?®,
Christopher COMed‘, Cameron R. Stewart'*

1 CSIRO Health & Biosecurity, Australian Centre for Disease Preparedness, Geelong, Victoria, Australia,
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Schematic presentation of virus entry and action
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Open Access

Punctieasl Foods in Health and Disease

Mechanisms of selected functional foods against viral
infections with a view on COVID-19: Mini review

Alexander Haslberger G.%, Ursula Jacob?, Berlt Hippe', Heldrun Karlic*
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Nahrungsergdnzungsmittel
Dietary Supplement
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Griintee-Extrakt / Green tea extrakt 125mg
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Berberin / Berberine 4mg
Apfel-Extrakt / Apple extract 40mg
(Phloretin)
Zwiebel-Extrakt / Onion extract 140 mg
(Quercetin)
Holunderbeeren-Extrakt / Elderberry extract 110mg
(Anthocyanin]
Traubenhaut-Extrakt / Grape skin extract 140 mg
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) MODULATION OF LS. -, AND VIRAL INFECTION -/
_ RELEVANT MIRNAS AND INFLAMMATION RELATED
NFKB AFTER 2 M

Pre-analytic
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DMARNA virus
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(Quercetin] Hao Li, Jianan Li, Yaru Zhai, Lan Zhang, Pengfei Cui, Lan Feng, Wenjun Yan, Xue Fu,
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AGING, BACTERIAL DIVERSITY,
UNIQUENESS AND HEALTH

unigueness: a clear signature of aging in the gut uniqueness reflected in blood metabolites

B vendor 8 041110
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Core microbiome
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Shai o : uniqueness pattern is associated with reduction in
e core taxa and with health state

Experimental Gerontology

iournal il

Combined PCR-DGGE fingerprinting and quantitative-PCR indicates shifts
in fecal population sizes and diversity of Bacteroides, bifidobacteria and
Clostridium cluster IV in institutionalized elderly

Jutta Zwielehner?, Kathrin Liszt*, Michael Handschur®, Cornelia Lass|®, Alexander Lapin®, Bacteroides 24 -

Alexander G. Haslberger healthy less healthy

*Department of Nutntions! Scences. Unéversity of Vienm,
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“ BACTEROIDETES DECIDE UPON HEALTHY ~
o AGING 2

Bacteroides declines with extreme age in healthiest

Bacteroides abundance predicts survival in 4 year subjects, but not in the less healthy subjects
follow-up of MrOS subjects

Composite Healthy (n=173) Rest of Cohort (n=533)

Kaplan Meier Curve Cox Proportional Hazards Regression models 10 1.0

1.00
0.8
0.75

MrOS cohort
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o" E
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Bacteroides

Survival Probability
(Relative Abundance)

78-98 years old

Bacteroides T1 (low)
Bacteroides T3 (high)

T2

Ehe New Fork Times

A Changing Gut Microbiome May =
Predict How Well You Age

cople
10 be healthier and live longer.

g By Anahad O'Connor

Marcn 18, 2021



AGING AND DIETS ARE REFLECTED IN THE EPIGENETIC
CLOCK, CPG- DNA METHYLATION; PERSONAL TYPES OF
AGING CAN BE SEEN IN AGEOTYPES

Epigenetic Clock
0 0 OJON Dealh O © 0 00
[T TN NIRRT
Age-related disease (¢, CVD) Healthy aging

1 Fruits & vegetables
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www.aging-us.com AGING 2017, Vol. 9, No. 2
Figure 4. Pi ] y of our main find The blue and red arrows depict anti-

Research Paper aging and pro-aging effects in blood respectively. The two clocks symbolize the extrinsic
. : : : 3 3 epigenetic clock (enhanced version of the Hannum estimate) and the intrinsic epigenetic clock
Emgenetlc clock anaNSIs of dlet’ exercise, educatlon’ and “fesme (Horvath 2013) which are dependent and independent of blood cell counts, respectively.
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Personal aging markers and ageotypes revealed
by deep longitudinal profiling
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FACES OF PERSONAL AGING: CORRELATIONSO
~ OF AGE WITH TELOMERS, CPG-METHYLATION,
INFLAMMATION, MIRNAS( N>500)

Correlation age with telomere-shortening

’ ' o : Correlation age with CPG methylation ASPA

£




AGE DEPENDENT EPIGENETIC MARKERS: IN THE
METABOLIC DISEASE GROUP (MD) CORRELATIONS
ARE DISRUPTED, N>300

correlation age group
Marker analysis comparison |direction
All_|HC [MD Jall [HC |[MD
ASPA =
IL6 =
TNF == correlation Age Group
All Healthy controls Metabolic disorders All Healthy controls Metabolic disorders
0,001, korrR2 =0,207, uberall [korrR2 = 0,140, 20-
9<0,001, auBer zwischen 39:40-59: p = 0,041; 20-
miR-19b ot 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= .
miR-l et-7a-5p ++ TNE p=0,384) 0,491 earson 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, . 5
miR-19b 0,208+, p=0,005) 0,352+ p=0,008) p=0,341 |Sign. 20-39:40-59 p=0,047 _|Trend p=0,06 Kruskal Wallis
miR-877 ++ Linear regression: p= Linear regression: p= Sign. (20'39540'59: piO‘OB); . .
0,028 (pearson 0,236* 0,001 (pearson 0,445 sign. (20-39:60-79: p=0,028) [sign. (20-39:40-59:
miRdet-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 |ANOVA Univariat
a Trend Linear regression:
miR-151a ++ Trend (spearman 0,207, |0,054 (spearman
p=0,058) 0,288* p=0,047) spearman 0,105, p=0,544 X endimeans) X Kruskal Wallis
h Trend (spearman 0,151, |(spearman 0,295*
miR-127 -+ = = -
p=0,166) p=0,039) spearman 0,059, p=0,727{ | el meare Kruskal Wallis
Trend (pearson 0,288, Trend pearson 0,444, Sign. (40-59:60-79, p= Sign. (40-59:60-79 p=0,046)
iR-30e-5 p=0,055) pearson 0,196, p=0,336 |p=0,057 0,016) korr R2=0,133 korrR2= 0,167 ANOVA Univariat
miR-sle-op e Trend (spearman -0,246, (Trend spearman-0,436,
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,
R p=0,153) pearson -0,094, p=0,233 |pearson -0,098, p=377
miR-21 Trend (pearson: -0,228, [Trend: pearson -0,317,

miR-101

p=0,195)

p=0,173

pearson -0,074, p=0,803




DISCUSSION: PERSONALISED (PRECISION)

PREVENTION, MEDICINE, NUTRITION
SALUTOGENESIS 2

Precision vs Personalized Medicine...synonymous?

PATIENT A MUTATIONA DRUGA
@ | I Malignant cell
™ 0~ l - growth
PATIENT B MUTATION B DRUGB

>0 XY | | - Mlliggy::m'cen

AG Haslbe
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Application of Molecular Medicine towards

personalised treatment

Current health care

Life quality

N

Development of pathologies, years

Development of pathologies, years

The Paradigm Shift from Reactive to Predictive, ive and Per

Omics data

Transcnptomlcs
Eplgenomlcs

Proteomlcs

Metabolomics

-Single biomarker

Signature
0000
o000
Network

Salutogenesis Vs. Pathogenesis

Pathogenesis

* What causes diseases?

* About Avoiding Problems

* Disease/lliness an anomaly
* Reactive - Absence Disease
* Against pain or Loss

* Prepares one to live

Versus

Salutogenesis

What causes Health?
About reaching Potential
Inherently flawed,
Proactive - Presence Health
For Gain or Growth
Discover how to live fully

2021
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healthy aging: One
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| MICROBIOTA AND METABOLIC
DISORDER, INSULIN DEPENDENT
DIABETES
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Figure 2

Improved host glycemic control

Effect of CSII therapy and HbA1C level on the gut microbiome composition in the TIDM subjects. The LEfSe
e, 021 . 135 836 2 analysis showed (a) significant enrichment of Akkermansia in the subjects without CSII therapy and (b)
[ pepR——— e izt

significant enrichment of Akkermansia in the subjects with HbAlc level of more than >7.5% and <7.5% LDA

cutoff value >2.0. Note: g_UC, genus_unclassified.
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in Qataris Children Consuming Arabic Diet—A Pilot Study on
Pediatric T1DM in Qatar
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