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Epigenetik in der Praxis. Haben wir die Gesundhelit in
der eigenen Hand? Epigenetik und Salutologie
Alexander G Haslberger

SYSTEM - BIOLOGIE

{# Tomatoes are a good source of various polyphenols, including:

* Quercetin: A flavonoid known for its antioxidant and anti-inflammatory
properties. ¢

« Lycopene: A carotenoid, also an antioxidant, responsible for the red color of
tomatoes. @

« Other Phenolic Acids: Tomatoes contain other phenolic acids that contribute to their
overall antioxidant capacity. ¢

Classic Bloody Mary

Alexander Haslberger , 2025 1



Epigenetik: Monozygote Zwillinge

50-year-old twins
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Warum Epigenetik |: Einflusse von der
Umwelt, aber reversibel
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Warum Epigenetik II: Epigenetik reguliert Gene
die in Alterungsprozessen beteiligt sind
hallmarks fo ageing( zb Mitochondrien)
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Warum Epigenetik [l Mechanismsn

EPIGENETIC MECHANISMS

are affected by these factors and processes:
¢ Development (in utero, childhood)

¢ Environmental chemicals

* Drugs/Pharmaceuticals

* Aging

* Diet

CHROMOSOME @ METHYL GROUP

AT

CHROMATIN -

HEALTH ENDPOINTS

e Cancer

¢ Autoimmune disease
¢ Mental disorders

¢ Diabetes

EPIGENETIC

0 FACTOR

DNA methylation
Methyl group (an epigenetic factor found
in some dietary sources) can tag DNA

and activate or repress genes.

GENE

o HISTONE TAIL

‘ .

Histones are proteins around which | HISTONE

DNA can wind for compaction and
gene regulation.

DNA inaccessible, gene inactive

HISTONE TAIL Z
\ - oK

DNA accessible, gene active

Histone modification

' The binding of epigenetic factors to histone “tails”
alters the extent to which DNA is wrapped around
histones and the availability of genes in the DNA

to be activated.
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Entwicklung : Mikrobiota, Epigenetik und I.S.
Interagieren. First 1000 days of life
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Mikrobiota : unterschiedliche Entwicklungen,
die Rolle der Diversitat
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Fruhe Mikroben verandern die Entwicklung des
Immunsystems und die metabolische Homoostase

Maternal | | Maternal obesity Altered infant gut Altered Obesity
diet Mode of delivery pioneering microbes hematopoietic
Antibiotic exposure cell development

K e Breast milk exposure
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Ernahrung und die Rolle von Faserstoffen

l
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Wirkungsmechanismus von Ballaststoffen: Kurzkettige
Fettsauren (SCFAS)

~ SCFAs
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Butyrat, Beta-hydroxy Butyrat(BHB),
Epigenetik und Gesundheit

Diet [j Intestinal microflora
(fibers) . (butyrate-producing bacteria)

\ J |\

— ‘;J

T

/ Eplgenenc regulation of gene expression 2
[ involved in:

» Anticarcinogenic and chemopreventive effects
» Anti-inflammatory effects

» Effects on obesity, insulin resistance

»Effects on cardiovascular diseases

» Effects on immune system

» Effects on inherited disorders

- » Neuroprotective effects
"> Effects on stem cells

v
7

Figure 1 Diet influences intestinal microflora composition, which has an important role In the fermentation of dietary fibers leading
10 the production of short chain fatty ackds (SCFAs), such as butyrate, Butyrate exens multiple beneficial effects at intestinal and
extrantesingd level, related a0 laast In part 10 the epigenetic regulation of gene expression
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Metabolite von Mikrobiota
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Gut-Microbiota-

Brain
Communication
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SCFAs bei alteren Menschen: Ruckgang der
SCFA-Produzenten und ,,Butyrat bei alteren
Menschen
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Eine hohe individuelle Diversitat der Darm- Mikrobiota spiegelt
Ernahrung und Lebensstil wider und fihrt zu einer unterschiedlichen
Produktion von Metaboliten, insbesondere von SCFAs

Most abundant genera & species in relation to food type & BMI
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Mikrobiota und deren Metabolite sind wichtige Mediatoren zwischen

Ernahrung und epigenetischer Regulation. Welche Diat beeinflusst
welche Bakterien, welche Metabolite und deren epigenetische Wirkung

Microbiota as Important Mediator Between Diet and DNA Methylation and Histone Modifications in Host
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SESSION 3: Mental HEALTH

Lifestyle factors and the gut-brain axis: relevance to Alzheimer’s
Neurogenese

Prof. Yvonne Nolan, University Cork, Ireland

Microbiota Gut Brain Axis

Mikrobiota mit Einfluss auf die
fﬁ Neurogenese im Hippokampus

L\
dhl )W 0
L \)
« Diet ’o,?
« Exercise /4

+ Healthy immune system @
+ Healthy microbjome

Adult hippocampal
neurogenesis

+ Cytokines a o
+ Aberrantimmune system
+ Aberrant microbiome

Cruz-Pereira et al., 2020 Annu Rev Psychol

Yakult
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Beste Diat: Fasten > 3 d, Epigenetik: HDACs,

Sirts, mTor, Butyrat, BHB

S
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| Reversal of aberrant gene expression during aging |
l Maintenance of chromatin stabity I

Delay of aging and aging-related diseases
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Fasten- Mimetika, Mikrobiota und
Epigenetik, Study design

Buchinger Fasting < 250 kcal/day A‘itivzc()')\‘- 131) Placebo
. n.

n: 22 in Pernegg Monastery Intervention 3 months

Feces, blood spots, before and Feces, Blood spots

. . before, after 1,3
After the end, first solid feces onth

Illuminia sequencing, Line 1 methylation bisulfite

gPCR, HR-MCA, RNA, MiRNA RT QPCRIi
Alexander Haslberger , 2025
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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

Hindawi

Oxidative Medicine and Cellular Longevity
Volume 2020, Article ID 4793125, 13 pages
https://doi.org/10.1155/2020/4703125

Hindawi

Research Article

Epigallocatechin Gallate Effectively Affects Senescence and Anti-
SASP via STRT3 in 3T3-L1 Preadipocytes in Comparison with
Other Bioactive Substances

Stephani Lilja,l Julia Oldenb 5,1 Angelika Pointner,' Laura Dewald,' Mariam Lerch,’
Berit Hippe,” Olivier Switzeny,” and Alexander Haslberger ('

A~
International Journal of rMDPI J
Molecular Sciences <y
Article

Five Days Periodic Fasting Elevates Levels of Longevity
1 irtyin Expression in Humans

Related 4 STAHUS
Online ISSN: 2160-3855, Print ISSN: 2378-7007
Functional Foods in Health and Disease

Duszka !, Tewodros Debebe 2,
'slberger 1*

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

2 Bick. Kalina Duszka, Berit Hippe. Lucia Suarez. Ingrid Hofinger, Tewodros Debebe. Jirgen Konig.

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 Back, Carinna Stoll, Anna Mayer, Angelika Pointner, Berit Hippe, Ulrike
Krammer, Alexander G. Haslberger”

Alexander Haslberger , 2025
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Fasting- Mimetika und Epigenetik,
Nutrazeutika and Pharmazeutika

SB-204990, Berberine, NR, NMN, NAD+ precursors,
radiciol, 5252‘3'0?“;@';2‘5?'2.7”' CA, CAEA, metformin,
’ n ’
HCA quercetin, myricetin Relsverat"’l GA, CAPE
l Curcumin, EGCG, metformin,

ACLY KDACs (sirtuins) AMPK | «——— Spermidine,
Aspirin/salicylate

e.g., LC3,
Depleti BECN1, ATGS,
epleduon mitofusin-2
 / e.g., LC3B, ATGS,
ATG7, BECN1, C646, A-485,
e T PR s PI3K-3, Tau = anacardic acid,
Acetyl-CoA ——— | Protein deacetylation | + KATs (EP300)| + garcinol, GA
VT /
Perhexiline maleate,
- A ¢ Rapamycin,

1,2,3-benzenetricarboxylate,
CPI-613, UK5099

mTOR | €— perhexiline maleate
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Polyphenole und ihre pflanzlichen Quellen

N
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Viele Namen und Gesetze

)
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Dir 2001/83/EC
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N = e A
! e

Concéntrated

dose forms
Dir 2002/46/EC +
national laws

Traditionall

Dir 2004/24/EC
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Polyphenole adressieren alle Elemente des epigenetischen
Systems

DNA Methylation

DNA Methyl Transferase
Capsaicin

Curcumin

Diallyl Sulphide
Luteolin

Histone Acetylation
6-Shogoal
Anethole
Capsaicin
Curcumin

Diallyl disulphide
Diallyl trisulphide
Garcinol
Lapiferin

Luteolin

Sesamin

a Mangostin

y Bisabolene

Histone Methylation

Basil Polysaccharides

Luteolin

Histone Phosphorylation

Luteolin

miRNA

mi RNA Expression
1-Acetoxy chavicol
Apigenin
Capsaicin
Curcumin

Diallyl trisulphide
Garcinol

Luteolin

a Mangostin

SIRTUIN HISTONE TARGETS

“siRT1 (SIRT ¢

NN

DNA Repair

Maintenance

Alexander Haslberger, 2025
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Repression Repression
of Stress of Stress
Related Genes Related Genes
NA Renair/ | ey

» ABNEHMEN MIT %

-SIRTFOOD’

Gesiinder essen und besser leben

mit dem Schutzenzym Sirtuin
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Resveratrol

Vascular endothelial
dysfunction

@

Fragarial.

Rubus fruticosusL.

Hyperinflammation Free radical burst
and cytokine storm and redox imbalance

Natuaral

sources of
resveratrol

Raspberries L. Corvius avellanal. Impared immune cell Imbalance of renin-
4 - cytotoxicity — m======f | angiotensin system

Vaccinium myrtillus L.
Vitis viniferal.

Pistaciaveral.

In vitro SARS-CoV-2 Hydroxy(chloroquine)-
* replication induced cardiotoxicity

Thrombotic events
and complications

Alex:



EGCG

Epigallocatechin gallate (EGCG) is a unique plant
compound that may help to reduce inflammation, aid
weight loss, and prevent conditions like heart disease.
Epigallocatechin gallate (EGCQG) is a type of plant-based
compound called catechins, which are a type of polyphenol.

Research Article

EGCG Prevents High Fat Diet-Induced Changes in Gut

Microbiota, Decreases of DNA Strand Breaks, and Changes R oy it

in Expression and DNA Methylation of Dnmtl e

and MLHI1 in C57BL/6] Male Mice Epigallocatechin Gallate Effectively Affects Senescence and Anti-
SASP via SIRT3 in 3T3-L1 Preadipocytes in Comparison with

Other Bioactive Substances

Marlene Remely,' Franziska Ferk,” Sonja Sterneder,' Tahereh Setayesh,’
Sylvia Roth,' Tatjana Kepcija,' Rahil Noorizadeh,” Irene Rebhan,' Martina Greunz,'
Johanna Beckmann,' Karl-Heinz Wagner,' Siegfried Knasmiiller,’

1
sud Alexsnder G Huslberger Stephanie Lilja,' Julia Oldenburg,' Angelika Pointner,' Laura Dewald,' Mariam Lerch,’'
Berit Hippe,” Olivier Switzeny,” and Alexander Haslberger ('
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Gallic acid

HO OH

&) More images

OH
Gallic acid

Gallic acid is a trihydroxybenzoic acid with the formula
CeH:(OH):CO:H. It is classified as a phenolic acid. Itis
found in gallnuts, sumac, witch hazel, tea leaves, oak
bark, and other plants. It is a white solid, although
samples are typically brown owing to partial oxidation.
Wikipedia

Gallic acid, a common dietary phenolic protects against high fat diet

induced DNA damage

Tahereh Setayesh' - Armen Nersesyan' - Miroslav Misik' - Rahil Noorizadeh'? - Elisabeth Haslinger! -
Tahereh Javaheri®? - Elisabeth Lang' - Michael Grusch! - Wolfgang Huber' - Alexander Haslberger*-

Siegfried Knasmiiller’

Golden Root White tea

—
\.

Chinese Magany

Oxidative stress @

SOURCES OF GALLIC ACID Dyslipidemia

& ITS DERIVATIVES Hepatosteatosis

Food
preservatives

Lauryl gallate
Propyl gallate
Octyl gallate
Tetradecyl gallate
Hexadecyl gallate

b

Witch Hazel

Indian Gooseberry Common Walnut

Anti-melanogenesis
Anti-angiogenesis
Anti-inflammatory
Anti-mutation

OH

Gallic acid

Anti-fungal,
Anti-chloasma

Anti-cancer

Oral treatment

n-Propyl gallate
Methyl gallate
Ethyl gallate
Butyl gallate

Anti-H5N1
Anti-ulcer
Anti-oxidant
Anti-acne
Anti-HBV

Lauryl gallate
Octyl gallate

Allergan deactivator,
treatment of fatty liver
and diabetes

Alexander Haslberger , 2025

Fiaure 2. Important uses of aallic acid and its ester derivatives.
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Astaxanthin

THE MOsT POTINT ANTI OO
NATLIME MAS TO OFfER

# [] More images

Astaxanthin <

Chemical compound

Astaxanthin is a keto-carotenoid with various uses
including dietary supplement and food dye. It belongs
to a larger class of chemical compounds known as
terpenes built from five carbon precursors,
isopentenyl diphosphate, and dimethylallyl
diphosphate. Wikipedia

Astaxanthin ist ein naturlicher, orangeroter Farbstoff. Er zahlt zu den
Carotinoiden, genauer gesagt zu den sauerstoffhaltigen
Xanthophyllen. Das sind farbige Inhaltsstoffe bestimmter Pflanzen.
Es wurde fruher auch als Hamatochrom bezeichnet (von
altgriechisch ,,haima“ fur ,Blut“ und ,,chroma“ fur ,Farbe®). Die
Substanz wird hauptsachlich von Mikroalgen wie der Blutregenalge
(Haematococcus pluvialis), aber auch der roten Hefe Phaffia
rhodozyma und dem Bakterium Paracoccus carotinifaciens
gebildet.1

Astaxanthin dient der Alge als naturlicher UV-Schutz und als
Molekul zur Nahrstoffbindung: Um unter schwierigen
Umweltbedingungen wie starker Sonneneinstrahlung, Wasser- oder
Sauerstoffmangel zu uberleben, stellt sie ihre
Stoffwechselvorgange ein und bildet zum Schutz eine blutrote
Zyste, deren Pigmente aus Astaxanthin bestehen.2

Das Carotinoid ist jedoch nicht nur im Plankton enthalten, sondern
gelangt uber die Nahrungskette in das Tierreich. Wassertiere wie
Lachs, Garnelen, Forellen, Krill oder Krebse, aber auch Flamingos
fressen die Mikroalge. Sie erhalten durch Astaxanthin ihre rotliche
Farbung und schutzen sich damit ebenfalls vor den schadlichen
Auswirkungen von UV-Licht und aggressiven Sauerstoffradikalen.3
Der Nahrstoff ist auch ein wichtiger Zusatz in Futtermitteln und hilft

Alexander Hbeleder gassinden Aufzucht von Jungfischen.4 32



Quercet

[Various physiological functions of quercetin]

&vel

Quercetin

o

OH

Antioxidant effect Lipid reduction effect
Anti-inflammation effect Hypotensive effect

Anti-obesity effect

MW : 302.24 Asthma

In, plant flavonol

Quercetin Benefits Additional Information

Anti-inflammatory and Immune Boosting
Research has shown that quercetin displays anti-inflammatory and immune
strengthening capabiliies. One study even shows how quercetin was able to
mifigate the inflammatory responses stinmlated by the popular food additive

carrageenan. Quercetin was also shown to be able to decrease the clinical
indicators of arthntis.

Possible Cancer fighting properties
Studies have shown that quercetin wasable to restrain the growth of cancer
and as such prevent the proliferation of cancer cells espedally asitrelates to
certain fypes of cancers — colorectal, ovarian and breast cancer cells.

Cardiovascular Health
Research shows that quercetin was able to reduce some of fhe major risks
factors of heart disease such as high blood pressure, oxidative stress and
inflammation.

Anti-viral properties
Studies have shown that quercetin was effective in the prevention of viral or
respiratory conditions as well as well as fight against viruses such as herpes
and paminfluenza type 3.

Research shows that quercetin is able to reduce inflammatory cells of the
immune system as well as decrease the histamine levels which thenhelps to
smooth the muscles of the airways and helps with breathing.

Almondsandolivez .com

Alexander Haslberger , 2025
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Phloretin

OH O

HO I OH I OH

Phloretin <

Phloretin is a dihydrochalcone, a type of natural

Tabelle 1. Potenzielle chemopriventive Aktivititen der Apfelsaftextrakte A und B*

phenol. It can be found in apple tree leaves and the Extrakt A Extrakt B
Manchurian apricg‘t. W||(|ped|a Mechanismen in der Initiationsphase
DPPH-Radikalfangereigenschaften (IC;,)" 8.7 pg/ml 10.5 pg/ml
Peroxyl-Radikalfangereigenschaften (ORACROO)(Einheiten)? 2.4 19
Superoxid Anion Radikalfangereigenschaften (IC,,) 171 pgiml 25.8 pg/ml
(At infammatory Actvity | ¥ ane o
e P Hemmung der CyplA Aktivitat (IC, )" 1.5 pg/ml 4.3 pg/ml
I Anticancer Activity I\_,) (8 )| Antioxidant Activity | Induktion der NAD(P)H:Chinon-Reduktase-Aktivitat 200 pg/ml 39.2 pg/ml
in Hepalcle?-Maus-Hepatomzellen (CD)f
Y, Hemmung der Hepalclc7-Zellproliferation (IC,,) >200 pg/ml >200 pg/ml
Antimicrobial activity |\, ) /| Antidiabetic Activity | _ , , .
! N Anti-Tumorpromovierende Mechanismen
- | 3 Hemmung der Aromatase Aktivitat (IC,) 5.9 pg/ml 5.0 pg/ml
[ Phot@mwnacmw I\._.// N 0 \ 4 "nmmmm | Hemmung der Cox-1-Aktivitat (% Hemmung bei 400 pg/ml) 62 74
Anti-proliferative Mechanismen
=) Hemmung der Proliferation von humanen 44.3 ug/ml 353 pg/ml
Immunosuppressive agent | HCT116-Darmkrebszellen (IC
LAIRTRHPPEOTNE RN ) \J Cardioprotective Activity armkrebszellen (IC,)
fﬂepatoprotective ACdV“.y D 3 Racrhraihina dar Tactcuctama in Garhaucar ot 3l 2002

Alexander Haslberger , 2025




Phloretin ll, interindividuelle Variationen in der Phloretin
Absorption und im Stoffwechsel

Food & ™ L OYAL SOCIETY
Function - OF CHEMISTRY

PAPER :ii\xmicle Online

| M) Check for updates Assessment of human inter-individual variability of
phloretin metabolites in urine after apple
consumption. AppleCOR study+t

Cite this: DOI: 10.1039/d3f002985a

extensive interindividual variability exists in the
excretion of phloretin phase-ll conjugates
following consumption of

apple snacks, which could be related to oral
microbiota phloridzin-hydrolysing activity,
lactase non-persistence trait or the
metabotype to which the subject belongs.
There were inconsistent effects on
postprandial serum glucose concentrations
but there was a tendency for decreases to be
associated with

higher excretion of phloretin phase-ll
conjugates.

Alexander Haslberger , 2025 35



Fisetin

Strawberry ‘ Apple
(160 pg/g) (26.9 ug/g)

Cucumber (4 (7): t’; /g) |ppress
(0.14 ug/g) ' : i
Anﬁvlt::m of neurite intracellular immune
rowth cell activation
HO Antid
ntidepressant
Antioxidant effects affects
Persimmon
(10.5 ug/g)
Induction of ratectio
[ intracellular levels of 1 h:h.mm r:p:gr;::;"
e glutathione injury

Reduction in
behavioral deficits
following stroke

(5.8 ng/g)

Peach

(0.58 ug/g)

Kiwi
(2.03 ng/g)

~wXxander Haslberger , 2025 36



Curcumin

.MM

| URMERIC
CURCU' 1IN

J

Curcumin

Chemical compound

Curcumin is a bright yellow chemical produced by
plants of the Curcuma longa species. It is the principal
curcuminoid of turmeric, a member of the ginger
family, Zingiberaceae. It is sold as an herbal
supplement, cosmetics ingredient, food flavoring, and
food coloring. Wikipedia

Biological Effects of Turmeric/Curcumin

Enhance Anti- inflammatory

wound healing o o
Anti-oxidant activity
Immunomodulatory

~

Prevents IRl/ g—

Turmenc/ Curcumin  |——p» Anti- mutagenic

Neuroprotection
. \Anti-metastatic
Anti- viral
Anti-fungal
Anti-bacteria Anti- angiogenic

Alexander Haslberger , 2025 37



Berberin, Berberitze

ENIVHMEDKA

VEGF/EGFR

:
1
:

CyclinB,cdc
25¢,cdk1 l

\ ;(‘ : Caspase-dependent

mitochondrial
pathway

[&] More images

Inhibition of

Inhibition of Apoptosis
proliferation

invasion induction

Berberine (Berberin) <

Cell cycle arrest

Berberine is a quaternary ammonium salt from the
protoberberine group of benzylisoquinoline alkaloids
found in such plants as Berberis, such as Berberis
vulgaris, Berberis aristata, Mahonia aquifolium, ...

Wikipedia Alexander Haslberger, 2025
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Anthocyans

anth ocyanlns

= antioxidants that give plants "
their rich purple, blue or red color

: : : SOURCES:
* improve brain functions * elderberry
* prevent cancer development black mulberry
.. acai berry
: e anti-inflammatory e cranberry
Anthocyan In < e protect from diseases * gaji harry
_ P e black raspberry
Chemical compound e fight viruses * blackberry
® blueberry
¢ balance blood sugar o ved Sriat
Anthocyanins are water-soluble vacuolar pigments e maintain healthy weight ¢ red cabbage
that, d di their pH, d, le, . . ¢ red beans
a epending on their pH, may appear red, purpie - flght free radlcals 5 Bidle e

blue, or black. In 1835, the German pharmacist
Ludwig Clamor Marquart gave the name Anthokyan to
a chemical compound that gives flowers a blue color
for the first time in his treatise “Die Farben der
Bllthen™. Wikipedia

® boost immune system

e support heart health

Alexandea e

* pomegranate
. grape seed extract (&
- ...and more!
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Spermidin ( Polyamin

N )
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synhase s
' <7 “Ado 2
H R ~ s
)‘N\,/‘»/\u N N, Wm] Fsiogena
|
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H
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Q More images

Spermidine (Spermidin) <

Chemical compound

Spermidine is a polyamine compound found in
ribosomes and living tissues and having various
metabolic functions within organisms. It was originally
isolated from semen. Wikipedia

Improved Diastolic

Slowing Cardiac
Hypertrophy

Increased Nitric
Oxide Levels

Alexander Haslberger , 2025

Increased Left-
Ventricular Elasticity

Improved
Mitochondrial
Function

Upregulated
Autophagy
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Diskutierte Aktivitaten von Nutrazeutika anhand
der Hallmarks of aging , Fakten, Hypothesen ?

Anti oxydative Epigenetic active g \
inflammation neuroinflammation & »
Telomers Mitochondria ,@ l
Autophagy Apoptose

Senolytic DNa repair @di! ' '\ g
Immune senescence Nuro infl

Anti bacterial Anti viral \@m
AGING

Alexander Haslberger , 2025 41



Pflanzeninhaltsstoffe regulieren alle
Mechanismen und Epigenetik

| |

DNA Methylation Histone Modifications miRNA

Histone ‘
Modifications i \ j
DNA % i |ati ' ‘ mi RNA Expression
'\ . ~ DNA Methyl Transferase Histone Acetylation Histone Methylation mﬂmw_dcﬁw_l.wl
cl- \\/w Capsaicin 6-Shogoal Basil Polysaccharides 1-Acetoxy crawico
ol Anethole Apigenin

Curcumin Luteolin

Histones

- s < Capsaicin Capsaicin
[ DNA Non-coding [mi Diaty’ Sulphids Circaata Curcumin
Methylation croJRNAs Protein Luteolin Diallyl disulphide Histone Phosphorylation Diallyl trisulphide
M Diallyl trisulphide RS Garcil
- N - 1 r71 I : Garcinol Luteolin
[Yransf;nplar&) ] ﬂ ” ' [ Iranslatu:-n'> Lapiferin a Mangostin
L4 Luteolin
Sesamin
® Methyl group (CH;-) mMRNA @ Mangostin

y Bisabolene

@ Acetyl group [CH,CO-)

Figure 4. Polyphenols address all epigenetic mechanisms.
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Ros, Stress beeintrachtigt alle Mechanismen der
epigenetischen Maschinerie -> Alterung

lonizing Air.
u radiation  pollution

% v Smoking l '
..gm\\ ! / . Promotor CpG
| .
Cell Inflammation SO Ta< methylation
metabollsm\ ROS / DNA damay y
\

Nucleic acids

Proteins

Lipids

Histones

me =. nisms ‘
" ,/» %M.J
Carbohydrates %ﬁ} a éﬁ‘ ﬂf‘
LAV L e ‘LL. DNA - packaging
4

Chem:
-, miR-153
> miR-146a miR-27a -
miR-25 miR-142-5p
miR-144

Ay Non-coding
/I\ Skt mMiRNAs
Cell death l Age-related diseases & o [0
Ageing acceleration ®o_ ® PRE roaRy
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Nutrazeutika, Epigenetik und anti-oxydative

Abwehr

Epigenetic Mechanisms Impacting Nrf2 Signaling

1 § '

~DNMTs >
mon demgwj\ation

el

PHYTOCHEMICALS

DNA modifications miRNA actions Histone modifications

J v

NS

i %
HDACs > (HMTs)

Histone Histone
acetylation methylation
e.g., H3K9ac e.g., H3K4me3

444 mim

- (Nrf2) -

Alexander Haslberger , 2025

Nrf2 (Nuclear factor erythroid
2-related factor 2) ist ein
Transkriptionsfaktor, der eine
entscheidende Rolle bei der
Regulierung zellularer
Reaktionen auf oxidativen
Stress und andere Formen
von Zellschaden spielt. Erist
ein wichtiger Regulator des
korpereigenen antioxidativen
Abwehrsystems.
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Telomer Verkurzung

WHAT WE LOSE WITH AGE ©_C 8 — :

P ez

_4 5.{@—[8 —( shorening

Chromosome

As cells divide l @-C 8 —C v \ v

p53-dependent p53-dependent
.Erelm;elr: fp otect I—— PP or independent or independent

“IN NN e

|

« Regeneration
— * Stem cell function R S
+ Self renewal

v

Organ maintenance and function

...telomeres shorten, and eventually cell division stops

Alexander Haslberger , 2025



Telomere,

Telomere

(TTAGGG).

)
/(-AATCCCL 5

GTTAGGGTTAG 3’ =P

Telomerase

telomerase

- ~

Polyphenols s
| 7
z Telomerase
A|ka|0ld5_,.> inhibiti Telomeraseassociat
mnnipraon proteins
5
Triterpenes ==

Xanthones =

SIPNpPoUd |einjeN

- ~a.

Key points:
Inhibition of cell growth, 4 apoptosis,
Jtelomere length, Inhibition of hTERT mRNA, 4

protein and nuclear translocation, Inhibition Mo o
of transcription factors in hTERT promotors

1]
'
!

1

1

\
\

= 2 Cancer cells
Anti-cancer strategies

Telomerase =+ Therapeutic markers
ed<\\ activation
== Drug development
AGGGTTAGGGT

J—\'AGGGT\'

¥
T\'AGGGTTAGGGT\'AGGG

JCCCARS  Telomere shortening

== Diagnostic markers

1CCCAS' Telomere lengthening

Key points:

M cell proliferation, “telomere length,
MhTERT mRNA, protein and nuclear
translocation, I binding of transcription
factors in hTERT promotors

Telomerase activation and cancer

<€ > €

Alexander Haslberger , 2025
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Polyphenole in der Regulierung von
Telomerase, hTERT

@ immortalization

O —@

@
DNA stabilization /"
GATTGGGATTGGGATT —/ /\\//\\

CUAACCUAAC"7 Iy
hTR \_-§’ 3 "\
hTERT \

self-renewal differentiation

@ D_’

senescence Q
. (®
9

apoptosis\

Qg
"2 N

Alexander Haslberger , 2025

1. Telomere shorfenﬁ

62/M phase arrest
6. Apoptosis 2. Telomerase
activation T activity inhibition
cMyc | cMyc |
hTERT mRNA | Stilbene compounds 4‘53, p21 activation
Stat3, Akt ) € O hTERT mRNA |
Telomerase activity | O X

+ Resveratrol 3. DNA Damage
& Pterostibene =2 ATM/Chk2/p53

activation
¢ S phase arrest
\ 4. Oxidative stress
ROS - DNA damage
1»'_

5. Cell cycle arrest
Apoptosis activation
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EGCG, telomerase, cmyc, hTERT

EGCG -._______*
DMA Mathyltransferase Histone acetylriransferase
IDNMT) [4] {HATI [ 4]
hTERT (catalytic Subunit of telomerase)
Promoter methylation [} Histone H3 & H4 deacetylation
DNA demthylation at hTERT promoter
J‘ Epigenome Regulation
hTERT repressor binding Chromatin restructuring
to pramater [1] ~ hTERT MANA
[WTERT down-regulation [ 4]
¥
Telomerase function [ ]
{inhibition)
v
Apoptosis

Figure 12, Mechanism of EGCG-induced apoptosis in cancer cells through epigenetic regulation of te-
lomerase. EGCG inhibits both deoxyribonucleic acid (DNA) methyltransferase (DNMT) and histone
acetyltransferase (HAT), leading to the DNA demethylation and histones H3 and H4 deacetylation of the

Page | 168

Functional Food and Healthy Aging First Edition

human telomerase— reverse transcriptase (hTERT) promoter, respectively. These events result in the epige-

Alexander Haslberger , 2025

PRIMARY CELLS CANCER CELLS

ES-1 Caco-2

36, 72, 144 h incubation

Telomere length ¢ B Telomere length

Telomerase activity @ Telomerase activity

hTERT methylation & @ hTERT methylation
c-Myc methylation 4ap 4 c¢Myc methylation

FFHD

Functional Foods in Health and Disease

The green tea polyphenol EGCG is differentially associated
with telomeric regulation in normal human fibroblasts versus
cancer cells 48

Angelika Pointner?, Christine Mdlzer'?, Ulrich Magnet?, Katja Zappe'?, Berit Hippe', Anela
Tosevska'*, Elena Tomeva’, Elisabeth Dum?, Stephanie Lilja*, Ulrike Krammer®, Alexander

............ .



Zellulare Seneszenz und Polyphenole

Secretion of molecules that
trigger inflammation
(senescent secretome)

Stress, damage, etc.

Normal Cell Senescent Cell

Alexander Haslberger , 2025
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Senolytica zwischen Gewebeve

Table 1. Polyphenols and polyphenol derivatives as cancer cell senescence inducers and their effect ¢

Krebspravention

Classification Compounds Concentration Pathways
2550 (uM) pS3CNCR2
50 (M) BRCAI/DDR
30 (ubd) ROSDDRE
Resveratrol 100 {uM) ROS/DLC1/SASP
Resveratrol and
its derivatives 20 (uM) Histone H2B
100 (M) Pokemaon
2550 (uM) SIRT1
50 (M) Rictor/RhoA-GTPase
Pterostilbene 2 5/5/50 (uM) hTERT/DDR
Pauciflorol B 10 (M) pla/Rb
33" 4.4 -tetrahydroxy-trans-stilbene 10yS0¢100 (M) ROS DDR
Quercetin 50/100/200 (uM) Rt
Beta-naphthoflavene 10 (h) m”’m D3
_— DEPP/RAS/Raf/MEK/ERK
Beicalin L0/20/40 (M) DEPP/plé/Rb
IdB 1016 63.2/126.5 (ug/mL) HER-J/neu
ps3
Lo ROS
D 10 ]
Flavonoids osmn VLS DDR
ROSRNS
Apigenin Above 25 (uM) pléfeyclin D1jp-Rb
p21/cyelin Efp-Rb
Coumestrol 50 (uM) CKIYROS/p53p21
Rotenone 0.4 (M) Ca*"/ROS
Epigallocatechin gallate 10 (M) DDR
Ohrosdn A 5/10/15/20 (uM) P3%/ER stress
Cristacarpin 1 {uM) PIS/ER stress ROS/p21
Flavokawain B 3 (ug/mL) ATF4/DDIT3/TRIB3 AKT/mTOR

Epithelial
cells

Alexander Haslberger, 2025
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Seneszenz und Polyphenole

Hindawi

Oxidative Medicine and Cellular Longevity
Volume 2020, Article ID 4793125, 13 pages
https://doi.org/10.1155/2020/4793125

Hindawi

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

Stephanie Lilja," Julia Oldenburg, Angelika Pointner,' Laura Dewald,' Mariam Lerch,’
Berit Hippe,” Olivier Switzeny,” and Alexander Haslberger '

!Department of Nutritional Sciences, University of Vienna, 1090 Vienna, Austria
HealthRintare GmhH Nufldarforstrafle 87 1000 Wien Auetria

Alexander Haslberger , 2025



Senolytics_ Millionen $ Markte

Cardiotonic . Anti-beta-microglobulin/

steroids duocarmycin
(Ouabain, digoxin,digitoxin)

Anti-Apolipoprotein D/

pyrrolobenzodiazepine
Bcl-2 inhibitors |
(Navitoclax, Venetoclax)

Tyrosine Kinase uPAR CAR-T
i cell
inhibitors

(Dasatinib,)
Flavanoid

Polyphenols >

(Fisetin, Quercetin)

HSP inhibitors

(IPI504, 17-AAG, 17-

DMAG)
P53
inhibitors NKG2D CAR-
(FOXO-DRI, Tcell
UBXxo101,P2207) — Prodrugs metabolized by
beta-galactosidase
enzyme
(SSK1, GMD)

Alexander Haslberger, 2025
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Mausstudie: EGCG reduzierte durch fettreiche Ernahrung
Induzierte Strangbruche, DNMt1, Comet-Assay

Hindawi

Crmidative Medicine and Cellular Longewity

Vaolume 2017, Artide [D 3079148, 17 pages

hitpas/i doboegi 10,1155/ 2017/ 3075148 Liver
%

Hindawi = * l

a &

2 10 Z
Research Article ‘ :
EGCG Prevents High Fat Diet-Induced Changes in Gut :° E
Microbiota, Decreases of DNA Strand Breaks, and Changes . .,
In Expresslon and DNA Methy]atl()n of Dnmtl o lIFL:L‘ €D + BGCG HFD + BGOG (=) ]IF?H CD + BGCG HFD + EGCG
and MLH1 in C57BL/6) Male Mice e e e e e o

diat, HFD = high fat diet. and CD + EGCG = control diat phes EGCG; HFD + EGOG = high fat dset plus BGCG: stars Indicate significance:
® pvalie £ 0.05).

Marlene Remel}f,' Franziska Ferk,’ Sonja sterneder,' Tahereh Seta)r'esll,1

Sylvia Roth,' Tatjana Kepcija,' Rahil Noorizadeh,” Irene Rebhan,' Martina Greunz,' £ . k:
Johanna Beckmann,' Karl-Heinz Wagner,' Siegfried Knasmiiller,® : z "
and Alexander G. Haslberger' Z i é !
B
z s
§ 100 EE ’
Eurcpean Journal of Hutrition ) g o
htps//dal.org/10.1007/500394-018-1782-2 e g
ORIGINAL CONTRIBUTION 3 om £
W) s 8 § 3 B
2 = &z
Gallic acid, a common dietary phenolic protects against high fat diet ° =z °E
@ 1]

In d u CEd D N A d am age Frcume 4: Relative gens expression of MLHI in colon (a) and Iiver (b) of C57BL/6] male mice. All gene expression data are relattve to CD and
‘were normalized to the house keeping gene GAPDH. Error bars represent 95% confidence intervals (CD = control dlet, HFD = high fat dlet,
and €D+ BGCG = control diet phus BGCG: HED + BGOG = high fat diet plus BGOG: stars Indicate sgnificance: * g valse < 0.05, ** 5 value

Tahereh Setayesh' - Armen Nersesyan' - Miroslav Migik' - Rahil Noorizadeh'- . Elisabeth Haslinger' - = 0.01, nd ™ pvalue £ 0.001).
Taherzh Javahert™* . Elisabeth Lang' - Michael Grusch' - Wolfgang Huber' - Alexander Haslberger® .
Slegfried Knasmiiller'
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EGCG und MGMT and MLH1 DNA repair enymes and
promotor methylation, mouse
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Additiva, Qualitat und Dosis: :
Timeblock® increase telomere length and |
Improves epigenetic markers

ey
> > Pointner et al.. J Nutr Food Sdi 2017, 7:1

N :

!&3&3)/1 Journal of Nutrition & Food Sciences R
Ilcsll Article OMICS International o e
. Barley grass juice
EGCG Containing Combined Dietary Supplement Affects Telomeres and
Epigenetic Regulation powder grown Bhutan
Angelika Pointner, Ulrich Magnet, Elena Tomeva, Elisabeth Dum, Christina Bruckmueller, Christine Mayer, Eva Aumueller and Alexander W h e at g ra S S S p ro u t
Haslberger*
Department of Nutritional Sciences, University of Vienna, Austria ' ‘ o . ‘ . p OW d e r _ g r OW n B h u t a n
« Green Tea Tips: Provides antioxidants like Epigallocatechin Gallate
Telomere length and TimeBlock® - Barley Grass and Wheatgrass: Sources of nutrients and G reen tea leaf
antioxidants.
300,007} ., ° % ' [300.00 « Algae: Rich in nutrients and antioxidants. eXt ra Ct(grown Ja p a n)
N - C « Grape Seeds: A source of antioxidants. P ro Ka p Sel etwa

Of_’ ° , « Shiitake Mushrooms: Provide nutrients.

- . : 5 © o oo « Tomatoes and Marigold: Contribute nutrients and antioxidants. 200 mg EGCG (50 %
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« Vitamin C: Supports cell division. d es C ateC h | N S) was
’
« Zinc: An essential mineral. .
« Selenium: An essential mineral. ca. 5 Ta sSsen Gru ntee
100,00 « Equol: A phytoestrogen with potential benefits for skin aging. e ntS p r| C ht

+ Epigallocatechin Gallate: An antioxidant from green tea.
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o <; against mitochondrial damage. ¢
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Verbesserung der Stabilitat von Polyphenolen,
Liposomen, Nanopartikeln, novel food

Combination with other
drugs/phytochemicals

— ey curcumin + piperine ]
Phospholipid [
[ S } l [Amopﬂmcla]

—— Strategies to erz/mnce Prodrug —
m:‘;:e!leé' polyphenol ooy
jurjactanss Z
| bzoavazlabzlzty s
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polymers [ Chemical mdiﬁl‘dﬂv”-‘ . ]

Confugation
wtrb ammo

acetylation, meshylasion,
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o

Alexander Haslberger, 2025 57



Vorschriften und tolerierbare obere Aufnahmemenge"die maximale
tagliche Aufnahme eines Nahrstoffs, bei der es unwahrscheinlich
Ist, dass sie negative Auswirkungen auf die Gesundheit hat

NEW EU RULES FOR

BECAME APPLICABLE ON 01 JANUARY 2018

Novel food is defined as food that has not been consumed to any
significant degree in the EU before May 1997. This can refer to:

AB w

Newlv develoned Food produced using Food traditionally
ewly develope new technologies/ eaten outside
food processes of the EU

Examples: chia seeds, oil from Buglossoides arvensis, rapeseed protein, coriander seed oil

— European
— Commission

T 4

Alexander Haslberger, 2025

Novel Food" am Markt
bezieht sich auf
neuartige Lebensmittel,
die in der Europaischen
Union erst seit dem 15.
Mai 1997 in
nennenswertem
Umfang flr den
menschlichen Verzehr
verwendet wurden
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The EFSA ANS Panel was asked to provide a scientific opinion on the safety of green tea
catechins from dietary sources including preparations such as food supplements and
infusions. Green teais produced from the leaves of Camellia sinensis (L.) Kuntze, without
fermentation, which prevents the oxidation of polyphenolic components. Most of the
polyphenols in green tea are catechins. The Panel considered the possible association
between the consumption of (-)-epigallocatechin-3-gallate (EGCG), the most relevant
catechin in green tea, and hepatotoxicity. This scientific opinion is based on published
scientific literature, including interventional studies, monographs and reports by national
and international authorities and data received following a public ‘Call for data’. The mean
daily intake of EGCG resulting from the consumption of green tea infusions ranges from 90
to 300 mg/day while exposure by high-level consumers is estimated to be up to 866 mg
EGCG/day, in the adult population in the EU. Food supplements containing green tea

catechins provide a daily dose of EGCG in the range of 5-1,000 mg/day, for adult population.

The Panel concluded that catechins from green tea infusion, prepared in a traditional way,
and reconstituted drinks with an equivalent composition to traditional green tea infusions,
are in general considered to be safe according to the presumption of safety approach
provided the intake corresponds to reported intakes in European Member States. However,
rare cases of liver injury have been reported after consumption of green tea infusions, most
probably due to an idiosyncratic reaction. Based on the available data on the potential
adverse effects of green tea catechins on the liver, the Panel concluded that there is
evidence from interventional clinical trials that intake of doses equal or above -
_taken as a food supplement has been shown to induce a statistically significant
increase of serum transaminases in treated subjects compared to control.

Alexander Haslberger , 2025

The logic of
maxium
intake doses:

Lifetime
consumption

periodical

consumption
f)
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Herstellung: Wege um die Zulassung nach Nove
food Regulation zu vermeiden, zb Spermidin

NEW EU RULES FOR

BECAME APPLICABLE ON 01 JARUARY 2018

Novel food Is defined as food that has not been consumed to any
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Diet: one size fits all ?
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Individuell unterschiedliche glykamische
Antworten

Beispiel - Personalized Nutrition by Prediction of Glycemic Responses
David Zeevi, 2016
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Alterung, Ageotypen

MGU: m%

Liver dys-
function (40)

(C13; CL1; M2; P6; T18) d

(32)

Ki L1; MO; P15; T9)

function
(CS; CL1; M1; P3; T6)

Figure 21. Ageotypes, personalized aging [186]

Alexander Haslberger, 2025

63



Ernahrungsberatung durch molekulare Marker-
Analyse: Genetik, Epigenetik, Mikrobiota,
Metabolomik

BI®MES

trkenntnissen uper:

« Darmgesundheit & deinen Darmtyp

+ Bakterienvielfalt

+ Kalorienaufnahme

« Stérken & Schwachstellen

« Personalisierte Empfehlungen MANETVAREBIO" Metabolomics Services  Application:

( In den Warenkorb T e

Targeted Metabolomics

Lipidomics

®
< d Metware Biotechnology Inc (Metware) is a metabolomics CRO

HeathK}car@ GmbH focusing on developing and applying innovative metabolome

technologies to life science and health research. with over 40 mass

Flavorn:
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Genetik und reine SNP-Analyse wenig
aussagekraftig?
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For diseases controlled by 1000 loci of mean relative risk of only 1.04, a case-control
study with 10,000 cases and controls can lead to selection of ~75 loci that explain
>50% of the genetic variance. The 5% of people with the highest predicted risk are
three to seven times more likely to suffer the disease than the population average,
depending on heritability and disease prevalence. Whether an individual with known
genetic risk develops the disease depends anknown and unknown environmental
factors.
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Epigenetische Methylierungen verandern sich
mit dem Alter: ein guter Marker
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Developments of epigenetic clocks

2013 > 2018 b 2019
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The epigenetic clock, Horvath
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Epigenetic clock based on age related
changes of mMIRNAS: Health Bio Care

MiRNA-3 Age: A microRNA-Based Biological Age Model and Its
Modulation by Lifestyle and Nutrition
Jana| Schneider™?, Clara Preyer’?, Marie Steil', Alexander Haslberger', Berit Hippe?®

IDepartment of Nutritional Sciences, University of Vienna, 1090 Vienna, Austria
HealthBioCare GmbH, 1090 Vienna, Austria

* Correspondence:
Dr. Berit Hippe
bh@healthbiocare.at

+These authors share first authorship

Keywords: Epigenetics, microRNA, Aging, Nutrition, Lifestyle, Healthspan. (Min.5-Max. 8)



Available analytical panels, Health Bio Care
Genetik + Epigenetik

GENEOMETRY®
METABOLIC HEALTH
PANEL

Personalized nutrition
with accompanying
control of epigenetic

markers

Do you want to lose
weight or simply eat
healthier?

Evaluation

GENEOMETRY® GENEOMETRY® GENEOMETRY®
HEALTHY SPORT HEALTHY AGING STRESS MONITOR
PANEL PANEL

Individualized
prevention for your
sensitive aging
mechanisms

Molecular fithess
tracking & tailored
training and nutrition
recommendations

Epigenetic analysis of
stress regulation

Prevent chronic stress or

Find out your biological stress-related illnesses

Improve your athletic age and how you can early on.
performance, whether properly support your
you have been training body during
for a long time or are just “inflammaging.”
starting out. Evaluation




Personalisierung von Zusatzstoffen zur Krankheitspravention nach
Analyse der grundlegenden Merkmale von Gesundheit und Alterung.
Das Blue Zones-Konzept: personalisierte Zusatzstoffe

Reduces risk of heart
diseases and certain
cancers

2025
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Therapeutic perspectives of
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Research Article

EGCG Prevents High Fat Diet-Induced Changes in Gut
Microbiota, Decreases of DNA Strand Breaks, and Changes
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Quo vadis: Daten aus klinischen, Ernahrungsanalysen,
Fragebogen, personlichen Trackern werden erfasst und in
Gesundheitsdatenbanken analysiert und verglichen
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Integration von Daten aus verschiedenen OMICs notwendig,
Bioinformatik, selbstlernende Algorithmen zur Auswertung,

Integration of Multi-Omics Data
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Pravention, Personalisierung: von einem OMICS marker- basierter
Systemischen Gesundheitsverstandnis zu salutogenen Gesundheit
( der Lehre vom Gesund-bleiben)

Application of Molecular Medicine towards
personalised treatment

Proteomics ] "

Current health care Desirable health care { Metabolomics j Glycomics
. =
2 > \L/ ‘Pharmacogenomics \ l ‘_,./ [ Transcriptomics ]
g G \ - \\:':\ l/
Q . \
5 : P H\\T' T A — Epigenomics J _— Systems blology e { Lipidomics ]
Development of pathologies, years Intergitcs ] @ { Genomics ]

Development of pathologies, years
Strategies for discovering

The Paradigm Shift from Reactive to Predictive, Preventive and Personalized Medicine biomarkers
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Paradigmen |: Aufgaben der Ernahrung

Nutrition is the biochemical | Hippocrates, “Let food be
and physiological process |thy medicine, and let

by which an organism uses | medicine be thy food”
food to support its life.

Dinkel ist das Hildegard-Getreide schlechthin.

= dass Dinkel eine tolle Alternative zum kiassischen
Weizen ist. Er gilt als robuster und weniger
schadstoffbelastet im Vergleich zum konventionellen
Weizen. Der Dinkelanbau ist weniger auf kiinstliche
Diinger und Pestizide angewiesen, auRerdem schiitzt seine besonders dicke Getreidehiilse (Spelze)

Knoblauch ist laut Hildegard von Bingen roh,
frisch und in MaBen zu verzehren.

Halt man sich an diese Regein, soll die pikante Knolle

P das Blut erwsrmen und gut fiir die Augen sein. Dem
wird auch eine
und Wirkung
g . ; Also darf er doch gerne auf dem Teller landen. Nur
SPELT - THE SUPER FOOD P
m Verzehr nicht ibertreiben und ihn

Hildegard empfiehit. Dann bleiben
m Umfeld auch die knoblauchtypischen

Dr. Wighard Strehlow

Alexander Haslberger , 2025 75



Paradigmen |l: Pyramide : Personalisierung

.(‘I’. . .!n“w.

Alexander G. Haslberger Editor

Advances

in Precision
Nutrition,
Personalization
and Healthy Aging

@_ Springer

Zwei scheinbar gegensatzliche Ansatze — der
eine aus der Perspektive der globalen
offentlichen Gesundheit und der andere aus
dem Paradigma einer prazisen
personalisierten Ernahrung — sollten
harmonisiert und erortert werden, da sie sich
gegenseitig erganzen und personalisierte,
partizipative, praventive und pradiktive
Strategien erforderlich sind, um einen
Gesundheitszustand aufrechtzuerhalten und

Krankheiten vorzubeugen und zu bewaltigen.
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Healthy Aging
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