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Novel Food
Haslberger SS 2022

Develoment in breeding and biotech

* GVOs CRISPR Dienstag 11.10.2022 15:15 -16:00 UZA2 Hérsaal 4 (Raum 22221) 2.0G 22221

+ Cloning and epigenetics N Donnerstag 20.10.2022 16:45-19:00 UZA2 Horsaal 7 (Raum 22210) 2.0G 2210
+ Foods, microbiota, the 1,5. and epigenetics, aging Donnerstag 27.10.2022 16:45 -19:00 UZA2 Horsaal 7 (Raum 22210) 2.0G 22210
: Functional foods, pro, pre, syn, post biotics Donnerstag 03.11.2022 16:45-19:00 UZA2 Horsaal 7 (Raum 22210) 2.0G 22210

Nutraceuticals

Fermenting foods, meat
Foods from new technologies
Ethnic foods

Donnerstag 10.11.2022 16:45 -19:00 UZA2 Haérsaal 7 (Raum 2Z210) 2.0G 2Z210
Donnerstag 17.11.2022 16:45 -19:00 UZA2 Horsaal 7 (Raum 2Z210) 2.0G 22210
Donnerstag 24.11.2022 16:45 -19:00 UZA2 Horsaal 7 (Raum 2Z210) 2.0G 22210
Nano in food industry Donnerstag 01.12.2022 16:45 -19:00 UZA2 Hérsaal 5 (Raum 2Z202) 2.0G 27202
Regulations, Health claim, functional food, Donnerstag 15.12.2022 16:45 -19:00 UZA2 Hrsaal 7 (Raum 22210) 2.0G 22210
Personalised Nutrition Donnerstag 12.01.2023 16:45 -19:00 UZA2 Horsaal 7 (Raum 2Z210) 2.0G 22210
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Many faces of foods EU, EFSA: novel foods
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Novel food processing fechnologies

Novel Food Processing Technologies EnsUrelfcod sofe\‘y
Novel food Q Improved shelf life

Novel food EU

gt N - -
« Foods and food ingredients gb ﬁ -/ Nutrient retention
« with a new or intentionally modified primary )
molecular structure (eg, fat substitutes); Thermal f Enwronmentol friendly
« consisting of microorganisms, fungi or algae, or
can be isolated from this (for example, microalgae g Process efficiency
oil); Combination

« consisting of plants or isolated (eg phytosterols),
and isolated from animals food ingredients.

Functional foods Claims: Health claims

Among the claims that can be used on food and
labels are three

claims. that are defined by statuteand/or FDA

regulations: health claims, nutrient content claims,

il p— . and structure/function claims.

Functional

Nutrition
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Die vielversprechenden Studienergebnisse zu Spermidin haben groRes Interesse an entsprechenden
Supplementen geweckt. Bestimmt wird die Qualitatvon idis durch ial, wobei

gekeimter Weizen herausragt,

Fiir die Einnahme von Spermidin als Nahrungserganzungsmittel wird in der EU eine Obergrenze von 6 mg pro Tag

empfohlen. (34)

Die in Humanstudien verwendete Dosierung von 1,2 bzw. 0,9 mg Spermidin pro Tag entspricht etwa 10 Prozent der
alimentaren Aufnahme in Industrielndern. (22) Bei einem Korpergewicht von 70 kg entsprechen 1,2 bzw. 0,9 mg pro

Tag etwa 0,017 bzw. 0,013 mg/kg KG.

Die Autoren vermuten, dass die Dosis von 0,9 mg pro Tag nicht ausreicht, um Effekte auf kognitiver Ebene zu erzielen.

Unter www.clinicaltrials. gov sind derzeit mehrere Studien in der Vorbereitungsphase registriert, in denen auch

hohere Dosierungen von Spermidin bis zu 6 mg pro Tag eingesetzt werden.

Discussion: typical maximal daily intake doses ( which can be consumed each day) are mostly not sufficient to show

health effects of additves ( resveratrol, EGCG..) higher daily dosis for a limited time

Stricter authorization ( novel food , medicinal food, drug ) needs more time, mones,.. Andrsults in monoplitation of big

pharm industries ( who have to aim for marketimg scuccess primarely)

Now plant extracts ( old, no novel food) are mices with eg Zink ( with long time ago accepted immune claim) ;-(
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Health claim EU

Does EU health claim regulation work?
No probioticauthorizesd although Cochrane evalution
positive, eg antibioticdiarrhea)

Auswickungen auf die Adaptierung der

7
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ucksichtigung
‘neven Produkt-

(Folder, Websites usw.) Bioverfugbarkeit?

Zielgruppenabstimmung?

14

bioavailability

Extract Nutraceutical | Dosis Nanno emulsion. | Arzneimittel?
How:couldbe | Additive Tagesdosis Liposomes
novel fod Novel food Novel food ?

Medicinal
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Plant ingredients, additives
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Biotechnology and Agriculture, development

Plant Selection

+ Agriculture begins with the
collection and planting of seeds from
wild plants

* Occurs in 8 locations throughout the
world between 7000 -12000 years
ago

* Selections were made based on
yield, seed size, and taste

GREEN Revolution

Term coined by U.S. Agency 1968)
Movement to increase yields by using:
. New crop cultivars

. Irrigation

. Fertilizers

. Pesticides

. Mechanization

A planned international effort funded by: Rockefeller
Foundation

Ford Foundation

Many developing country

governments

Purposed to eliminated hunger by improving crop
performance Norman Borlaug ( 1970 Nobel price)

Models for population growth and food security:
Pessimistic or Alarmist Theory

Malthus - 19t century, Coale & Hoover (1958),
Paul Ehrlich (Population Bomb),

Meadows (Limits to Growth) — 1960s and 1970s.
Focus on ion policy & fixed, bl

Optimistic Theory
Ester Boserup — 1960s — 70s (agric. Intensification)
Julian Simon - 1970s - 80s (human capital)

Neutralist or Revisionist Theory

20

22

24

Landraces, Diversity

Refers to the particular kinds of old
seed strains and varieties that are
farmer-selected in areas where local
subsistence agriculture has long
prevailed. Landraces are highly
adapted to specific locales or groups.

Definition :
modified by native and also
immigrant farmers.

The term is usually applied to
varieties of corn, squash, and beans
that were domesticated by

native farmers,

T. Malthus: 1766- 1834
Crisis in food production
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Malthus' Basic Theory

Pflanzenziichtung
Breeding, yield, time for development

08.01.2023
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Klassische Ziichtungsmethoden

Hybridzlchtung, Heterosis

Ausleseziichtung/Selektionszlichtung.

n dem nach
gemeinsamer i inci
- » Three Main Principles
s Inbreeding
Heterosisichtung e
in Rogaen.) Zuchtung Hybridization
Kreuzt witt b der F1 i
Dies nennt man Heterosis
Hybridziichtung. = Main Goals
Die Increase the homozygosity at all or specific loci
solchen in the plant genome
Produce a plant which breeds true
fr den doch, , wenn er den Ertragsvortel
aenentber i er Produce uniform plants
geht.
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Hybrld - Heterosis effect Introducing new traits in a plant
! family:(Random) Mutation Breeding

The purpose of crossing is to make use of the heterosis effect partly to improve fertility and partly to)
combine the different characteristics for which the lines vere praviously selected, For meat production
a desirable quality in the final product is to produce large numbers of rapidly groving individuals.
This requires good fertility in the mother combined vith good growth rate in the progeny.

The heterosis effect makes the hybrid pigs better than the average of the parents. The traits vith the
lover heritability show the largest heterosis effect. This is particularly true for fertility, mothering
abilities and body structure, vhich have a low heritability.
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http://de.wikipedia.org/wiki/Genotyp
http://de.wikipedia.org/wiki/Genotyp
http://de.wikipedia.org/wiki/Fremdbefruchtung
http://de.wikipedia.org/wiki/Heterozygotie
http://de.wikipedia.org/wiki/Homozygotie
http://de.wikipedia.org/wiki/Inzuchtlinie
http://de.wikipedia.org/wiki/Heterosis-Effekt
http://de.wikipedia.org/wiki/Pflanzenz%C3%BCchtung#cite_note-1
http://de.wikipedia.org/wiki/Heterosiseffekt
http://de.wikipedia.org/wiki/Landwirt
http://de.wikipedia.org/wiki/R%C3%B6ntgenstrahlung
http://de.wikipedia.org/wiki/Neutronenstrahlung
http://de.wikipedia.org/wiki/Mutagen
http://de.wikipedia.org/wiki/Pflanzenz%C3%BCchtung#cite_note-2
http://de.wikipedia.org/wiki/Mutation

Mutation breeding
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Somaclonal variation

* Production of a new variety of japanese
butterbur using somaclonal variation.(upper:new variety,
lower:native variety)

33

Breeding using transposons

Ein Transposon ist ein DNA-Abschnitt bestimmter Lange im Genom, der
seine Position im Genom verandern kann (Transposition). Man
unterscheidet Transposons, deren mobile Zwischenstufe von RNA gebildet
wird oder Klasse-1 von denjenigen, deren
mobile Phase DNA ist (DNA oder Klasse-ll

35
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Tissue culture, Clones ?

Transposon tagging

The molecular
isolation of
transposable
elements now
permits the cloning
of genes in which
the element
resides. The major
advantage of this
system is that genes.
whose function is
not known can be
cloned
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Molecular marker directed breeding

‘Welcome to Innovative Methods for Rice Breeding - Combining
i Plant i 'B) with Molecular Marker i
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Cloning, Definition

Cloning is the process of making an identical
copy of something

In biology, it collectively refers to processes
used to

-- copies of DNA Fragments (molecular cloning)
-- cells (cell cloning)
-- organism

The term also covers when organisms such as bacteria, insects
or plants reproduce asexually.

40

Reproductive Cloning

Reproductive cloning is a technology used to generate an animal that
has the same nuclear DNA as another currently or previously existing
animal. Dolly was created by reproductive cloning technology. In a
process called "somatic cell nuclear transfer" (SCNT), scientists transfer
genetic material from the nucleus of a donor adult cell to an egg whose
nucleus has been removed. The reconstructed egg containing the DNA
from a donor cell must be treated with chemicals or electric current in
order to stimulate cell division. Once the cloned embryo reaches a
suitable stage, it is transferred to the uterus of a female host where it
continues to develop until birth.
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Bio-Technology ?
INTEGRATED Pest Management: A
modern Way of Agriculture

"
pepeies Mo
5= é\t §*§§ %,:// by
! 274
An =
o
II M s

= By

DNA cloning:

S Je de Cut DNA with

To clone a piece of DNA, DNA
PPROVOVIOE” (asiviction anzymes

is cut into fragments using

o™ o restriction  enzymes  that
P e pl— recognize specific sequences
¢ msertagments  of  bases in DNA.  The

Mo vectons

fragments are pasted into
vectors that have been cut by
the same restriction enzyme.
Vectors (e.g., plasmids or

viruses) are needed to transfer
© Q) e)o and maintain DNA in a host
C's?* @ (52 %% cell.
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Introduce vectors.
into bacteria

Reproductive Cloning
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Therapeutic cloning Nuclear reprogramming
Egg cell Body oell Skin cells

. . Py
Therapeutic Cloning ) o &
Therapeutic cloning, also called "embryo cloning," is the production of Nucleus @ . Nuc\au&d
human embryos for use in research. The goal of this process is not to removed \ l remen
create cloned human beings, but rather to harvest stem cells that can be Nucleus from the
used to study human development and to treat disease. Stem cells are reybert-ai

Genes inserted to
induce reprogramming

extracted from the egg after it has divided for 5 days.
The extraction process destroys the embryo, which raises a variety of
ethical concerns. Many researchers hope that one day stem cells can be

Clonad cell
used to serve as replacement cells to treat heart disease, Alzheimer's, ‘ﬂdums to form
an embryo
cancer, and other diseases.
‘ Reprogrammed cells resemble
embryonic stem cells

Stem cells harvested
from embryo cells SOURCE: Sciance Media Cantre
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GM plants, Tranferring traits in ways which
Horticultural cloning are not used in nature: GMOs
All plants which are originated from vegetativ reproductions
are clones.
They have been derived from a single individual, multiplied by
some process other than sexual reproduction.
Examples are bananas, grapes and potatoes.
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Homolog recombination

Hemologe Rekombination

Integration
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genetically modified plants: report of the Working Party of the British Saciety for
Antimierobial Chemotherapy

http:/www.gmo-
compass.org/

e when exened t 4 . A
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Methods, overview

Table 1. Genetic manipulation technologies.

Definition

ntroduction of new gentic material via laboratary
Use of helium-, g lectrical-discharge-medi
force to propel D! sten or gold microprojeciles
intocells
Soilborne bacterium causing crown gall disease of it tres
Used by biotechnologists 1o transler any DNA into plant cell,
from which transgenc plans ae regenerated.
Soilborne bacterum causing hairy root discase. Translers
bactenal DNA into plant genome, inducing
cievaied auxin synihesis and auxin senstivty characerized
by fluffy white hairy roots.

manipulation

Geneti
Biolistics

-coated t

Agrobacterium
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Antibiotic resistance marker gene

Testing whether the gene has been
transferred

< X
‘.\/\1 o ‘ i ‘

Plants with new gene Cells without new genes
grow despite antibiotics  are killed by antibiotics,
50 plants do not grow

B
N\
genes

Plasmid for gene transfer:

desired ———————
g sl

ene

marker
gene

Gene gun
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Herbicide tolerance, glyphosate
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HERBICIDE APPLICATION
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Old and new Problems: Resistance

Herbicide Resistant Weeds
Evolve
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Gene flow: multiresistant Rape

Detection of feral transgenic oilseed rape
with multiple-herbicide resistance in Japan

59 60

08.01.2023

Herbicide Resistance: more or less
herbicide? depending on local
agricultural background

- Roundup Ready Soy, Corn,
canola

- Allows post-emergence herbicide spraying

- Increases yield

- Facilitates no-till farming

- 89% US. Soy crop (2006)

Herbizide resistance, gene transfer

/
\ M
Modified Plant with e0d To Be Eliminate
Herbicida Rasstance e el

Cross-Pollination

Weed With Increased
Herbicidal Resistance

133

Insect resistance, BT maize

10
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BT resistance: B. thuringiensis proteins Roundup ready, Monsanto

Insect Resistant Maize

138 137

61 62

Es gibt mehrere Strategien zur Bekdmpfung des Maisziinslers:

+ Natural insecticide from
. isch durch i und L igen der auf dem Feld Bacillus thuringiensis

verbliebenen Pflanzenreste

* Non-toxic to humans
+ Target insect: corn borer
« chemisch durch Einsatz von Insektiziden * Potential to;
- reduce insecticide use
— reduce mycotoxins

*  biologisch mit Hilfe von * 40% U.S. Corn crop Bt (2006)

« BT Toxin Préparate

. i i i itzt (Bt-Mais)

63 64

Insect Resistant Cotton

Bt Concerns

Bt pollen harms non-target species?

* Bt crops select for resistant insects

Bt pollen can drift to organic fields

 Food system failed to keep BT Starlink
corn out of human food products

65 66
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Disease Resistance, viruses Growth-enhanced fish

Salmon Growth hormone
expressed in cold
waters & unlinked
from seasonal temp.

- Cantaloupes

- Cucumbers

- Corn

* Rice

+ Papaya Auto-transgenic mud
- Potatoes loach: B-actin promoter
linked to GH_gene.

Genetically engineered papaya resistant + Soybeans

papaya ringspot virus - Squash
+ Tomatoes (e et 1994
- Wheat

146 157

68

GM Salmon

« Atlantischer Lachs von Aqua Bounty
* Probleme der Lachsindustrie

* Wachstumshormon-Gen des Chinook Lachs
« gv Lachs von Aqua Bounty

* Produktionssteigerung tiber Erndhrung, Krankheitsresistenz * Frostschutz-Protein-Gen B&
* bessere Entwicklung in kalten kanadischen Gewéssern

« Gefahr fur die Wildlachspopulationen * Wachstum Uber das ganze Jahr

* Abhéngigkeit des Fischfutters « normales Gewicht in der Halfte der Zeit erreicht

* Umweltverschmutzung durch Lachszucht

BELFOND-CURIEUX, 0.1 ot al. Factors to consider boforo production and commercialization of aquatic genctically
o 2

modificd arganisns: the case of transgenic salnon; Environmental Science & Policy 12; 170-189; 2000

70

GMO tobacco,

Golden Rice expression of human proteins in plants

Goldener Reis,

Unter Goldenem Reis (engl. Golden Rice) versteht man eine gentechnisch veranderte
Reissorte. Es wurden zwei artfremde Gene und damit ein mehrschrittiger Syntheseweg in
das Genom eingefilgt. Das Phytoensynthase-Gen (psy) stammt von der Osterglocke
(Narcissus issus) und das Caroti (crtl) von einem Bakterium
Namens Erwinia uredovora (neuer Name: Pantoea ananatis).

Dank dieser zwei Gene kommt es zur Bildung von Beta-Carotin (Provitamin A) im
Endosperm der Reiskbrner, die deshalb (gold-)gelb / orange gefarbt sind. Das Provitamin
wird dann im Kérper zu Vitamin A (Retinol) umgewandelt.

72
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http://de.wikipedia.org/wiki/Reis
http://de.wikipedia.org/wiki/Gen
http://de.wikipedia.org/wiki/Genom
http://de.wikipedia.org/wiki/Osterglocke
http://de.wikipedia.org/w/index.php?title=Erwinia_uredovora&action=edit&redlink=1
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GMOs in development:
CLAIMED BREEDING OBJECTIVES

152
09.12.2008
Claimed breeding objectives
In Entwickiung
Maniok (Cassava): Linamarin-Reduktion
Blockade der Gene fur Linamarin-Produktion
Linamarin wird in B und
kann so zu Vergiftungen fuhren  in Entwickiung
154

Breeding objectives

‘GMO Stiirkekartoffel

#

Ausschalten
eines Gens
Amylopektin ]
o et
Mischung von 7 Stirketypen Reiner Bestandtell

156

74

76
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CLAIMED BREEDING OBJECTIVES

BREEDING OBJECTIVES

08.01.2023
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GMO Trees

GENETICALLY MODIFIED TREES: PRODUCTION,

CONCLUSIONS
Tree genetic modification is most likely to be acceptable to

ever aspects of GM trees advance most rapidly
envizonmental risk assessment should always be carried
on 2 case-by-case basss, unuil  sufficient body of knawledge
on the anticipaed benefits and the possibl risks of this
exciting technology & established

13



GM FLowers

Auto Toyota Turns to GMO Flowers to Relieve it
of Prius Manufacturing Pollution

Source: DayTech v + October 30,2309
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Safety: Random integration,
Insertional mutagenesis

-

1. Interrupt coding region apd inactivate gene

i

Vector

Vector

2. Insert next to gene and activale its expression inappropriately

81
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Vivo
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t of tr genic food

Specific analysis
= targeted approach

Unintended Effects

Profiling techniques
= non-targeted approach

Detection of unintended effects in vitro, in

'_7 aiminishea

84

14



08.01.2023

GMO tests: PCR, primers, areas, array To consider

Type of modification Molecul.
sequent

Classic breeding

Epigenetic | Tox Tox Agric-
ct irect ultural
practice

Cross breeding

Random mutation
2222222272

Cell culture, transposons 2222222272

Gene technology( bacteria, nnnn 7NN
plants, animals, vaccines,...)
Cloning, animals - R

85 86

New Objectives

Conventional
Transgenic Approaches S

Drawbacks:
» Random insertion of vansgene.
» Mot sutabie for gans targeting or precsse gene mutatin
» e

» Extansive roguiskry requiremants

# Pusiic concams over ransgenc cops

New technology is much needed:
» To precsaly and etcientyy manipulate genome for rop mpravement
» To reduce reguatory hurdies and puic concams

Insufficient sensitivity for specific endpoints

87 88

Bacterial immune system against viral DNA, restriction
enzymes, Palyndrome repeats ( CRISP), cleavage enzyme , CAS9

CRISPR-Cas9

[ Virusbacteriophage)

89 90

15



91

93

95

- /

~Cas-9 (CRISPR associated protein 9)

+ Isan RNA guided DNA endonucleases
enzyme.

associated with CRISPR

which plays an role in adaptive
immunity system, found in bacteria
Streptococcus Pyogenes.

Involved in Type Il CRISPR mechanism

Matching

sequence Guiding RNA (gRNA)
Sy i3
20 9,964
Protospacer adjacent
Nonfiomologous - - HomMIGOUE
endjoining direct repair (HOR)
Deleting 2 gene Inserting a gene

CRISPR/CASS, knock out

T oo g g 7 wweh o cot

I l I "II N
/' Guide RNA ! 3 PR Caso The AN
< required for a Cas nuclease
crRNA ( \ tocut andis generally found
3-4 nucleotides downstream
tracrRNA  from the cut site.

92
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PAM CRISPR

The protospacer adjacent
motif (or PAM for short) is a
short DNA sequence (usually
2-6 base pairs in length) that
follows the DNA region
targeted for cleavage by the
CRISPR system, such as.
CRISPR-Cas9. The PAM is

CRISP Cas9 Repair and insert

94

Targeting RNA

RNA-targeting CRISPR-Cas? (RCas%)
o
o
S
S
RNA-targeting CRISPR-C2¢2

Type V| CRISPR locus

+o el ey —
sfector protein pre aBA

Casf A
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P e on
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CRISPR-Cas9, applications

Crop Breeding

1T of sgle or
mutational breeding In vanous crop species.

2 Site-specific integraion and precise gene stacking for ransgenic
o cisgenic breeding

3 Muttiplex edfting to create alelc variabon at quanttative trart ioci
10 e ple sponomic Yok (jek. uaiy deease
Tessiance and ot Sess erance)

Genarme dting i e for 89188 comersion n Bl
Az

T w
T e s

Teve s Bk o G
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GMO old and new, youtube

https:, ‘watch?v=4YKFw2KZAS0
Ethics:
https:, ‘watch?v=PAhtgPDTVag

99

Novel food, functional food, pro, pre, syn, postbiotics

101

08.01.2023

CRISPR-Cas9

Broad Application of C

Tochnical advantages for basic plant biology and crop breeding

» Site-specific integration and gene stacking
» Gene replacement vi
» Site-directed mutagenesis 1o create sllelic variation
» Chromosomal engineering such as deletion or fransiocation
» Modification and Isbeling of multiple genomic stes.

Transerptonal modulaton of multpie genes and patniays.
Epigenome esting such ss metrylation snd demethylation

» Cisgenesis wihaut nfroducing undesiable foreign DNA

Economic, regulatory and societal bonsfits

- Recues costs for precise snd efficient molecular breeding

# Esminate or signficantly reduce reguiatory requirements.

# Alleviste public concerns about GM crops

98

temationst group of cconorm
euln Tor relaed erop ene.ed
romote food sccu

BREAKING: CRISPR Cout Be Causing Extensive Mutstians And
‘Genetc Damage Ater All

100

Functional foods

Conventional
ot
- Gty
Yot chass,
e
Nutracouticals Afunctional food is a food claimed to
Functional have an additional function (often one
foods relatedto health promotion or disease

prevention) by adding new ingredients
or more of existing ingredients.

102

17


https://www.youtube.com/watch?v=JtkhHIG3nx4
https://www.youtube.com/watch?v=4YKFw2KZA5o
https://www.youtube.com/watch?v=PAhtgPDTVag

Probiotic, Prebiotic, Synbiotic, Postbiotic
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Bacteria, Cultivation : 16S ;RNA identlficatioN

Haslberger 2022

Development of microbiota, I.s., and
epigenetic system, imprinting
168 A g
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Diversity:delivery, breastfeeding, imprinting in 1000 days oflfe 0288 *'.‘ .
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105 Hasiberger 2022

Microbiota: the role of the distribution
of groups (and their functions ?)

Gut microbiota

Stomach &
Duodenum 10~ 10= CFUML
10— 10? CFU/mML. Bacteroides
Helicobacter Prevotella
Streptococcus Facaelbacterium
Ruminococcus.
Jejunum & lleum Roseburia
10¢ - 10° CFU/mL Clostridium
Bacteroides Bifidobacteria
Streptococcus Collinsella
Lactobacillius Desulfovibrio
Bifidobacteria Bilophila
Fusobacteria Akkermansia
Methanobrevibacter
.
Hasiberger 2022
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Normal gut, microbiota and immune development
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Core Microbiota

* Bacteroidetes (22,9 %)

* Firmicutes (64 %)
(32 % of C. Cluster 1V, 36 % of C. Cluster XIVa and 5 % of
Lactobacilli)
(Mariat et al, 2009)

* Actinobacteria (1- 4 %)

* Verrumicrobiales (1- 4 %)

* Archaeal domain (1- 2,5 %)

* Eukaryotic microorganisms (< 0,1 %)

(Gerritsen etal, 2011)

111

Variation in microbiota structure is high

Despite high variation, Gl microbiota
depend on :

1.Individuum
2.Area and lifestyle
3.Diet
4.Interventions

Hasiberger 2022 m

113

08.01.2023

Ways of delivery and microbiota:
a long lasting difference

Infants born by elective had p: bacterial rich d diversit
increased richness of species, with overrepresentation of Clostridium difficile.

LD nvsves more han 10000 peosle,
Including3500 nfants

Haslberger 2022
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Microbiota Functions

+ Bacteroidetes (22,9 %)

* Firmicutes (64 %)
(32 % of C. Cluster IV, 36 % of C. Cluster XIVa and
5%of Lactobacilli)

+ Actinobacteria (1- 4 %)

+ Protective functions

« Structural functions

+ Metabolic functions -

+ Fermenting dietary fiber into
+ short-chain fatty acids

. Synthesizing vitamins + Verrumicrobiales (1- 4 %)

* Archaeal domain (1- 2,5 %)
* Eukaryotic microorganisms (< 0,1 %)

(Geritsenctal, 2011)

astberger 2022
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Gl microbiota: Diversity of groups and
functions important for health

[LeChutis £ et o, 2013
MetaHC e

aslberger 2022
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Cooperation between microbiota and the I.S.:
PAMPS , TLRs, adaptor molecules

115

Toll-like and NOD-like receptors

Pattern recognition receptors (PRRs)

+ PRRs recognize pathogen-associated molecular patterns (PAMPs)suchas  Lipopolysaccharide,

flagellin, bacterial DNA and RNA
« PRRsfall into three families
+ Toll-like receptors (TLRs)

* NOD-like receptors (NLRs)
* Retinoicacid-inducible gene | (RIG-1)-like receptors (RLRs)

Haslberger 2022
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Damage of gut wall: Microbiota induce NRLP3 inflammasome
and inflammation

Staady-stata Colltis.

119

08.01.2023

Interaction micobiota Immune system, IS
116
Tight junctions. Leaky gut
oy ;

a-catenn
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TLR2, TLR4 ligands (endotoxins, long chain fatty acid) trigger
inflammation, GPR43 interfers?

120
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Microbial metabolites regulate treg-th17 balance, cognitive
resilience, microbiota and metabolites

The gutbrai

lota regulate bio-availabilty o polyhenol
cal

Haslberger 2022 121

121 122

Obesity: Firmicutes: Bacteroidetes;
Akkermansia and the cell wall
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Microbiota and fermentation
products e.g. SCFAs

hallit
Angerostipes coll
‘Roseburia spp.

prausnitzii
Butyricoccus

Clostridlum Leptum E. rectale spp.

(Louis andlFlint, 2009, FEMS)

Non starch

125 126

Bacterial cell wall components and Inflammation:
dysbiosis, LPS and gut permeability; obesity as a model

(Cani etal, 2011)

Haslberger 2022

Microbiota metabolites: SCFAs bind to
G-Protein-Receptors GPR 41/43 (FFARs)

Colonocyte: Lumen.
Adpacy
oo
= _—
EE o = i
r i |
SCFA
t‘ v MCT1 fsph)
A =
Metabeiic anwgy
R0 @R OMersotstion
o Basuten Apeal
Ry, N

Antiinflammatory; (Huster et l, 2013; Fint et al. 2009,
Inhibition of NFK8 Nature Rev)

Pathways and cross feeding for
SCFAs/ Butyrate

08.01.2023
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Butyrate and epigenetics
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Haslberger 2022

For good reason it is not possible with
current technologies to perform direct
measurements of the variation in the
butyrate concentration in the portal
vein of human subjects, but short-
chain fatty acid levels in portal blood
from sudden-death victims, subjects
undergoing emergency surgery or
planned surgery have indicated a
higher gut production and absolute
and relative concentration of butyrate
in non-fasted as compared with fasted
human subjects

Haslberger 2022

GPR receptors

Butyrate: where and how much ?

‘As

SCF.
o N

GPR10A
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GPRIOSA  Alfactory receptor.

Butyrate: apoptosis, autophagy, mi- RNAs
regulating inflammation, vitro

Haslberger 2022
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Mechanism of action of fibre: Short-chain
fatty acids (SCFAs)?

+ SCFAs are major metabolites produced by the microbiota

o SCFAs

) .
é \ Acetate = GPR43
#, —
1 Dictary fibre ] _
Commensal *"0 45 Propionate i GPRA1
bacteria 1
e Butyrate = GPR109a

astberger 2022
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GPRs and therapy, still many unclear

GPR41AND GPRA3 EXPRESSION

Is
TISSUE-SPECIFIC

GPR41AND GPRA3 AS
POTENTIAL

THERAPEUTIC TARGETS FOR
OBESITY,

COLITIS, ASTHMA, AND
ARTHRITIS

REPORTS ON GPR41 AND GPR43
KNOCKOUT MICE PHENOTYPES

IN CONSISTENT

Front. imm. 2016

aslberger 2022
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Zhiwei Ang and Jeak Ling Ding*
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Microbiota and SCFA responses
vary very |nd|V|duaI|y

133

Diet dictates the production of SCFAs, diversity
of the microbiota, many types of complex carbs

135

GLP1, analogs

Uiraglutide for Weight-Loss

137
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SCFAs producers, phylotypes differ in obese,
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Endotoxins, saturated fats/ chylomicrons trigger
inflammation, insulin resistance;
SCFAs may trigger GLP1 activation

GLP1: incretin
improves DMIl and
obesity

136

I\/Ilcroblota and metabolomlcs

Metabolom 2021 - Neue Funktionelle Gruppen
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Aging and Microbiota
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Haslberger 2022 139
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Microbiota regulate not only SCFAs but also
Ketone bodies in caloric restriction, Beta

hydroxy Butyrate , BHB

Aceth Con heetyl €oR

Acekoacety! Goh

ers ca |
P

HMG Goh
a ok
e

Acetoacetate

Spemtsear rw';‘,;f;:;"‘,;,

Acetane

Fatpimrutyrate

Crawford PA et al, 2009). Regulation of myocardial ketone
body metabolism by the gut microbiota during nutrient _‘
101

deprivation. Proceedings of the National Academy.of L

141

Microbiota modulated Bile acids are epigenetically active and
via FXR regulate inflammation

Haslberger 2022 1

143

08.01.2023

SCFAs in elderly:
Decrease in SCFAs producers and ,,Butyrate Gen producing
gene” in elderly

=g

140

Ketone body B-hydroxybutyrate blocks the NLRP3
inflammasome-mediated inflammatory disease(
caspase subunit )

Ketogeneic diet may improve
inflammation via
epigenetics, but can also
lead to an overioad of LPS

thru high SFA and low
vegtable intake

Yun-Hee You et l.
Nat med. 2015

Haslberger 2022 102
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Bile acids

— <lil)\'ane

mincacids l__. i
Thosine dTkeavs, EREREH

liver. Secondary bile acids result from l

bacterial actions in the colon. In humans, Generate Sonjaguied
taurocholic acid and glycocholic acid bile acids
(derivatives of cholic acid) and
‘taurochenodeoxycholic acid and
glycochenodeoxycholic acid (derivatives
of chenodeaxycholic acid) are the major i Titoetitic 3cd

bile salts in bile and are roughly equal in @ Taurochenodeoxycholic acid
concentration @ Giycocholic acid

@ Glycochenodeoxycholic acid

Primary bile acids are synthesized by the

Hastberger 2022 144

144
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Gut Brain / immune- Axis Gut-Microbiota-Brain Communication

+ Bidirectional communication
+ Central nervous system (brain and

o e i s iy e bt

Pain spinal cord)
Ao / Autonomic nervous system
Multiple (sympathetic and
sclerosis parasympathetic)
o ~ Enteric nervous system (intrinsic
risk nervous system of Gl tract)

~ Hypothalamic pituitary adrenal axis

(HPA)
/ Microbiome (collection of

microorganisms and their genomes
4N the gut)

Gut microbiota

145 146

[Vagus Nerve

Butyrate, Beta-hydroxybutyrate and the brain
)

+ Major nerve of the parasympathetic division of the autonomic
nervous system

* Important pathway for bidirectional communication between the

gut microbes and the brain

. . . o probotic effects on
brain are dependent on vagal afferent signals
~ Lactobacillus rhamnosus directly activates vagal neurons
 Induces region-dependent alterations in GABA receptor
expression in the brain and reduced stress-induced
corticosterone and anxiety- and depression-like symptoms via
vagus nerve signaling in mice

+ Vagotomized mice do not exhibit this effect

Haslberger 2022 148

147 148

Neurotransmitter and the
gut

Bacteria & Neurotransmitters

+ Acetylcholine
+ Noradrenaline GABA Lactobacillus,

Ad li Bifidobacterium
: renatine . Norepinephrine Escherichia, Bacillus,
+ Gamma-amino Saccharomyces

butyric acid Acetylcholine Lactobacillus

(GABA) . )

: Serotonin Candida, Streptococccus,

+ Serotonin

Escherichia, Enterococcus

Intestinal lumen

Haslberger 2022 19

149 150

Haslberger 2022 150
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+ Biogenic amine that functions as a neurotransmitter
/ Tryptophan is precursor
7 Involved in GI secretion
/ Gut matility
7 Pain perception
7 Maintenance of mood and cognition
+ 95% of serotonin is contained in the gut in the mucosa and
nerve terminals of the enteric nervous system
+ Alterations in serotonin transmission may underlie
pathological symptoms

7 Selective serotonin reuptake inhibitors are known to modulate psychiatric
and Gl disorders (.., 1B9)

Haslberger 2022
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Gut Hormones and Neuropeptides

Haslberger 2022

153
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Functions of gut brain axis, apPetite

/Appetite and energy homeostasis
Emotionality and
Stressresilience and recovery
Leaming and memory
Brain and pai
t1tt 1
factors.
—qn R
Cytokines. Neuroendocrine factors.
‘Sensory neurons
Enteric neurons. s
Gastrointestinal musele | =
Gutimmune system
DL sa0ex L ecl S T | e W]
- .
[ o |
ey
¥ ¥
Neuro- energy
. Anxiety, mood, cognition Pain
peptide Y )
Y1.Y2,Y4,Y5
and the gut i)
‘Sensory neurons
NPY
Sympethetic neurons. Y1,Y2, Y4
Y4
PP Y1.v2
Paackk s g
4| Gutmotiiey
3 Blood flow
L) Y1.Y2. Y4
PYY Mucosal
Mucossl L cells Immune sy 19
i
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Covid, long covid, microbiota and epigenetics

i s g A1 b e e g
Patients with Long COVID has distiect put
microblome dysblosis

T

44k a3l v s e s
naspharpoges iarimce o SARS Co 2 i)

Universtyof Hong Kang, Hong Ko
L Sewcho of Hong Kona, Hong Kong
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Bacteroidetes decide upon healthy aging ?

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
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Probiotic

* Positive effects on health already 100 years ago suggested by Nobel
Prize winner Elie Metchnikoff [Metchnikoff, 2004]

* Definition: “live microorganisms that, when administered in
adequate amounts, confer a health benefit on the host”
[FAO/WHO, 2002]

« Over 8000 research articles published since 2002 - several probiotic
products on the market [Hill et al., 2014]

« Cell components of probiotics able to induce effects in host [Dotan
and Rachmilewitz, 2005] but requirement for survivable cells remains
a crucial factor for efficacy [Ma et al., 2004]

Table 6.2 Mechanism of probiotic and host interaction (Guamer ct al. 2017)
Immunological benefits |+ Stimulation of IgA production
Nonimims

+ Scavenge of superonide radicals

08.01.2023

Microbiota predict personal responses to
diets

158

Antimicrobial substances

* Probiotics produce various antimicrobial acting substances
* Examples: lactic acid, hydrogen peroxide, microcines, deconjugated
bile acids [Oelschlaeger, 2010], bacteriocins [Maqueda et al., 2008]
* Antibiotics also produced by probiotics = reuterin:
« Broad-spectrum antibiotic
« Active against yeast, gram-positive and gram-negative bacteria, fungi, viruses,
protozoa
* Produced by strain ATCC55730 from L. reuteri [Cleusix et al., 2007]

160

selection criteria for]
probiotic strain

162
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http://www.weizmann.ac.il/immunology/elinav/
http://www.wisdom.weizmann.ac.il/~/eran/
http://www.cell.com/abstract/S0092-8674(15)01481-6

Species

* Lactobacilli:

* Present in GIT, oral cavity and vagina of humans [Walter, 2008]

* Widespread use in production and fermentation of foods = ability to convert
hexose sugars to lactic acid = preservation [Fijan, 2014]

« Excellent for use as probiotics: high tolerance to acid and bile, capability to
adhere to intestinal surfaces [Tulumoglu et al., 2013]

« Bifidobacteria:

« First colonizers of the human gut together with lactobacilli [Turroni et al.,
2012]

* Well known for resistance against bile salts [Fijan, 2014]
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IFN-y, IL-8,
L1012, TNFa

Expansion of
blood CD4* T

DA cas

(+Dofonsin?  +——

@ ®
/ "\ Modutation of
lgMandigGin & (D @ G)l 1 T cells
infant mucosa .
Tight junctions cox-2
(Zo2) PGE2

Figure 2. Various ways of immune modulation by E. coli Nissle 1917
(summary of data from in vitro anzdoilnsi/ivo experiments) [Behnsen et al.,

165

Treatment of acute diarrhea with probiotics —
meta-analvses

Figure 10. Cranrat, 20t
Duration of [rep— .
 diarrhea [Salal o e
etal, 2012]
P —

K ot . 2005 20y
Karoget . 2008 211
gt o o, 2007 24

Pashapour it L 2006 (28

Rosaotu ot 3002 (36)

s ot al, 2007 (2 27)

| ]
5
E - ] N L) 7
- b Figure 11. Duration of
e hospitalization [Salari et al., 2012]

08.01.2023

Species

* Bacillus species:

« Either spore-forming aerobic or facultative aerobic, gram positive bacteria

« B. subtilis, B. cereus, B. coagulans are members with probiotic characteristics
[Fijan, 2014]

* Eschericha coli Nissle 1917:

+ Able to colonize the gut and compete with resident and pathogenic bacteria
through multiple fitness factors [Behnsen et al., 2013]

« Stimulation of epithelial defensin production = restoration of disturbed gut
barrier

« ,Sealing effect” on tight junctions of enterocytes [Sonnenborn and Schulze,
2009]

164

Treatment of antibiotic associated diarrhea
with probiotics - meta-analyses

— Figure 6. Developement
— - - of antibiotic associated
= - diarrhea [Videlock and
=" Figure 5. Efficacy Cremonini, 2012]
results of probiotics
= [Hempel et al,, 2012]
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Probiotic new ways

il wirksamer als
concept exploratory study Iebende?

Commensal Obligate Anaerobic Bacteris and
Health: Production, Storage, and Delivery

Strategies

168



Spores

Probiotics Reduce N

for the Gut-Liver
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Prebiotics what is it? Fibers and SCFA

Phenolics and
=) o

Nature Reviews | Gastroenteroloay b Heoatolooy

L etal, i 2017 14: 491-502. (CC-BY)

171 172

[

Butyrate production or cross feeding

Butyrate-Producing
Fatty Liver Disease Progression in Rats: New Insight into
the Probiotics. Axis.

08.01.2023
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Fibers and obesity, butyrogenic
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Prebiotics, neuroinflammation, Gut brain axis
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Postbiotic molecules, responses

179

Different responses of SCFAS

08.01.2023
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Neuroscience & Biobehavioral | sl
Reviews
2 b 00, P 123

Prebiotics and probiotics for
depression and anxiety: A systematic
review and meta-analysis of controlled
clinical trials

178

Synbiotics

Prebiotics

Human Hos!

180

4. Discussion

The current review provided the most comprehensive meta-
analysis o date of the effects of probiotics on depression and
anxiety. We al ducted the first itati f
data on prebiotics for depression and anxiety. Although the
current review did not find an ameliorative effect for prebiotics
on depression or anxiety, respectively, these findings should be
regarded as preliminary, given the relatively small number of
eligible studies included in the analyses. We did find general
support, however, for an effect of probiotics on depression and
anxiety, with small pooled effectsin both cases. Although
Lactobacillus received the most interestamong probiotic trials,
when considered alone, it did not have an effect on depression,
with a significant difference in effect size existing between
Lactobacillus-only trials and others. Lactobacillus did not
appear to have an effect on anxiety, regardless of whether
considered alone or in combination with prebiotics or other
probiotics.

Synbiotics Probiotics
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Probiotics

181

-~ Wrap-up 13. Oct 2022 [

Microbiota and Probiotics:
Chances and Challenges!

15 presentations
36 slides, 36 min
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Postbiotics

5

*Bacteriocins (protective compounds that make life hard for
the bad guys)*

*Enzymes (help to digest food, get rid of toxins and assist other
metabolic processes)*

«Vitamins (like the B’s and vitamin K)*

+Amino acids (building blocks of protein)*

Neurotransmitters (carry messages between the nerves and
brain and can even affect appetite)*

“Immune-signaling compounds (they support the body’s
immune cells)*

«Short-chain fatty acids (created from fiber, they keep the
intestinal lining strong and healthy)*

*Nitric oxide (crucial for cardiovascular health)*

+Organic acids (such as Fulvic and Humic acid. They combine
with minerals, making them easier to absorb and help

& maintain the correct pH in the G tract)*

s 0
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2. “Parkinson's Disease - no Guts no Glory - 5. Overcoming the brain bar
the potential of food-t therapies” Daagesirovch
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12."Living Drugs: a solution with many benefits"
Hobeaiim, Stuttgart, Germasy
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Ingestionof __,.  Fermentation __,  Production of

dietary fiber by bacteria short-chain fatty acids
Prebiotics Probiotics Postblotics
[ Prod. de by bacteria
that supports beneficial  that provide health that nge
microbes present in the gut nefits physi | processes

Fg.10.9. Pastbiotic, bitps:/www thinkbioms composiblotics

Fermentation, wine
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Bread

* Bread is one of the oldest prepared foods. Evidence from 30.000
vears ago in Europe revealed starch residue on rocks used for
pounding plants.

* Bread is a staple food prepared from a dough of flour and water.
usually by baking.

* Bread is served in various forms with any meal of the day.

Nutritionally, bread is known as an ample source for the grains

category of nutrition.

maximizes CO, production, which leavens bread.

« other microbes used to make special breads (e.g., sourdough bread).

* can be spoiled by Bacillus species that produce ropiness.

188

190

192

Fermentation spontaneous stater cultures

A Future Ploce for Saccharamyces Mixtures and Hybrids in Wine Making

~ Fermented Food Product

QO Bread

Q 1dli
ONatto
QKimchi

QO Kombucha
O Sauerkraut
QMiso

oo Idhi

#Idli is a traditional breakfast in South Indian households,
especially in Andhra Pradesh, Karnataka, Tamil Nadu
and Telangana where it is a popular breakfast dish that is

din " hold

*The cakes are made by steaming a batter consisting
of fermented black lentils (de-husked) and rice.

*In idli made with a 1:1 ratio of black gram to rice, batter volume
increased about 47 percent 12 to 15 hours after incubation at
30°C.

*Using a 1:2 ratio of black gram to rice, batter volume increased
113 percent and acidity rose to 2.2 percent in 20 hours at 29°C.

08.01.2023
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uerkraut

* Sauverkraut is finely cut cabbage that has been fermented
by various lactic acid bacteria.

= Tt has a long shelf life and a distinctive sour flavour, both
of which result from the lactic acid that forms when the
bacteria ferment the sugars in the cabbage.

* Fermentation by lactobacilli is introduced naturally, as
these air-borne bacteria culture on raw cabbage leaves
where they grow.

* Sauerkraut is made by a process of pickling called lactic
acid fermentation that is analogous to how traditional (not
heat-treated) pickled cucumbers and kimchi are made.

““Kimchi

» Kimchi, is a traditional side dish made from salted
and fermented bl most ¢ ly napa
cabbage and Korean radishes, with a variety of seasonings
including chili powder, scallions, garlic, ginger,
and jeotgal.

* Kimchi is a traditional Korean dish consisting of pickled
vegetables, which is mainly served as a side dish with
every meal, but also can be served as a main dish.

* Kimchi has been a staple in Korean culture, but historical
versions were not a spicy dish.

193 194
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Natto

* Natto is a traditional Japanese food made
from soybeans fermented with Bacillus subtilis var: natto.

* Nattd is made from soybeans, typically nattd soybeans.
Smaller beans are preferred. as the fermentation process
will be able to reach the center of the bean more easily.

* Some eat it as a breakfast food.

= Itis served with soy sauce, karashi mustard and Japanese
bunching onion.

* Nattd may be an acquired taste because of its powerful
smell, strong flavor, and slimy texture.
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Caloric restriction improves healthy aging, role for
epigenetic regulation as seen in epigenetic clock

Also true for mi RNA- marker

197 198

The best functional food: fasting ?

Caloric restriction and aging change epigenetic
CpG -methylation structure

cie wiey | Aging @

Global remodeling of the mouse DNA methylome during
aging and in response to calorie restriction

i Serikdl | Aleander Tysbborskiy'? | Vi N, Gldyshon®
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CR, Fasting pathways Fasting pathways: Sirt, mTOR pathways

Caloric restriction

il
e,

EY

Aging
“Age e dinemes.

$ucose togroma
Swanoten [} Mochondiel Hopensels’ 1| méocronsie

| o e e o |

Haslberger 2022
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Caloric restriction, ketogenic diet involve SIRTs (+NAD, clock Caloric restriction: Rejuvenetion by senolysis? role for
genes) + mTOR pathways (Metformin). 5
autophagy ~

Senolytic therapeutics

E] 'f:::”
senalytics.
Is fasting senolytic? | Josh Mitteldorf x i
batpe:ijoshimitistion scisncsbiog.com20171...4 s

Senalytics improve physical function and increase 83rd ICREA Colloquium, 2018

lifespan inold age
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Senolytics, even Cart Tcells Fasting and Microbiota

SCIENCE @ ORFat

pravsnitzii and Akkermansia afler

Fovcafibacierium, i : .
tasting: & pilot study. Fastenkuren sind gut far den Dar

T T ——————————

Why Your Gut Microbes Love Conclusions Our results show that caloric restriction
Intermittent Fasting affects gut microbiota by proliferati i .
ke up your body microbial t An additional i i
dwieni with a probiotic formula increased probiotic-adminis-
tered gut microbial populations.

Haslberger 2022
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Caloric restriction- longevity
fasting mimetics and senolytics ?

SEITNCT TRANSLATIONAL MEDICINT | FLSEARCH ARTICL

ing-mimicking diet and is aging,
diabetes, cancer, and cardiovascular disease

Mit e il Lebensstil-Sanden verhindem
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Anti senescence strategies

s Therapies FrNTI——— —_—
Methods o Target Senescent Gl s Disease 2

Step furthee towards targeted senolytic therapy: therapeutic
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STUDY SENOLYTICS, SENESCENCE
MARKERS IN BRDU TREATED PRE-
ADIPOCYTES, ADIPOCYTES, 373
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SASP via SIRTS in 3T3-L1 Preadipocytesin Conmparisan with
Other Blascive Substamnces

P e Bramadenzyuridine Induces Senescance
e

Feerey B-Gal, senescence

frunedc o Buceoncge
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Adipocytes,
fat droplets

Phloretin, BHB, Butyrate (Merck)
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Senolytics
Quecetin,Curcumin,
Catechins, Fisetin, ...
+ Dasatinib
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CR- mimetics

Figure 20, The
and SHTL 1177,

AMPK
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case study: comparing Fasting and a Fasting mimetic sirt-food shot:
Microbiota, epigenetics

Buchinger Fasting < 120 kcal/day Active (N. 131) Placebo (n: 30)
n:22in Pernegg Monastery Intervention 3 months

Feces , blood spots, before and Feces, Blood spots before, after 1,3 month
After the end, first sold feces

Illuminia ing, Line 1 ion bisulfite gPCR, HR-MCA,
RNA, MiRNART QPCRi
aslherger 2022
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Buchinger fasting resulted in a rise in the distribution of Proteobacteria,
increased microbiota diversity and a significant increase in
Christensenella

HoslbeBRIEIOZT — 8 m
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positive correlation of the abundance of butyrate-producing
Bacteroidetes with Mir125, siRT-1 expression, telomere length

Hasberge

213
Types and classification of bioactive
compounds from food
Major Food Bioactive Compounds (FBCs) sources
and classification
P ——
Y
= 5
215

08.01.2023

3M sirt inducing drink increased Actinobacteria.
Firmicutes/Bacteroidetes ratio decreased and correlated with BMI. Only
Fasting increased Butyrate significantly

T

e

Haslberger 2022
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Conclusions et oty s s s

SASE v STHTS i 3T L1 Frondipocstes i Conmparican vith

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

214

Haslberger 2022

Nutraceuticals

- Adult
- Stabilityof study
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Nutraceuticals for aging

CoenzymeQ,, Antioxidants
Zine \
\\ ///
Prabiotics, " N yraceuticals
Lo for Geriatrics
Potassium / \.
— // \\
Glucosamine,
Chondroitin, d
Collagen, Omega3fatty  Calciumand
Quertcetin acids  Vitamin®
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Resveratrol metabolisation, stability

RESVERATROL _ ANALYTICAL METHODS
iy
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Um 500 myg Resveratrol 2u sich 2u nehmen, missien Sie belspielsweise
1528 kg dunkle Schokelads essen oder 400 kg dunkle Trauben oder 3800
kg Erdniissa oder 1250 kg Apfol (3).

R

RS axsviATIOU
DRRVATIVE BETECTIO
RS W

—
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-
Seiencel & Wine

Rotwein 0-15 mg/L

oder ci

Beioe Resveratral-Formen - trans- und cls-Resveratrol - kommen In der

Natur wor. In

ist meist das als aktiver gellende

trans-Resveratrol entnaiten.
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< » Trans-Resveratrol
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Uing Dendetmes Kasoteshimbogy

Examples, Resveratrol

| Resweratrol
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Resveratrol < N e N
Ay fd e corns
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Tesprme t ity ce when the sl e sach by
athagsne, such 3 aceria o ung. Souwcas of
resveratatin food inchae e sk cf rapes.
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Previous studies have demonstrated that resveratrol is well-
absorbed following oral administration, with ~75% of the dose
absorbed. Following absorption, resveratrol undergoes rapid and
e extensive metabolism leading to low bioavailability
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Green tea extract, EGCG, Catechines

oK B
Ty

Epigallocatechin gallate <

Epigaocatectin galate, 8150 known as
epigatocatechin.3gallate. s the ester of
epigiccatechin and galic ack, and 1s 3 type of
catechin. EGCG - 78 most abundart catechin i tea

I3 3 poyphencl Lnder basi research for s potential
10 affect human health and cisease. Wadpeda
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EGCG I

sty st Rescarch Article
nanISHIEAY EGCG Prevents High Fat Diet-Induced Changes in Gut
Microbiota, Decreases of DNA Strand Breaks, and Changes

in Expression and DNA Methylation of Drmit1
and MLH1 in C57BL/6) Male Mice
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Rt Bt et s
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Fiperine entances the s
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Rescarch Article

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

Pl g APt L el i !
i S, ¢ Nastberger
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EGCG auto oxydation, bioavailability

Epigallocatechin-3-gallate (EGCG) from green tea has anti-
cancer effect. The cytotoxic actions of EGCG are associated
with its auto-oxidation, leading to the production of hydrogen
peroxide and formation of numerous EGCG auto-oxidation
products (EAOPs), the structures and bioactivities of them
remain largely unclear. In the present study, we compared
several fundamental properties of EGCG and EAOPs, which
studies conclude that the intake of EGCG with some  “ore Prepared using Smg/mL EGCG dissolved in 200mi
phosphate buffered saline (pH 8.0 at 37°C) and normal oxygen
specific nutrients such as fish oil (omega-3 fatty acids) , pia) pressure for different periods of time. Despite the
vitamins as ascorbic acid which reduce the oxidation of complete disappearance of EGCG after the 4-h auto-oxidation,
EGCG and minerals as selenium or chrome improves tha-h EAOPs gained an enhanced capacity to deplete cysteine
EGCG bioavailabili its antioxidant activity. ~thiol groups, and retained the cytotoxic effects of EGCG as well
as the capacity to produce hydrogen peroxide and inhibit
thioredoxin reductase, a putative target for cancer prevention
and treatment.

The absolute bioavailability of EGCG after oral
administration in rats is found to be 0.1% . Low
bioavailability of EGCG seems to be related to its poor
membrane permeability and transporter-mediated
intestinal efflux

225

Gallic acid

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

induced DNA damage
e St e ey o WK ot S g’
0 _OH 9 b e G Mo Mg e Mo

HO Y om{}
(12 bom e

Galllc ach <
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Asingle cup (8 ounces or 250 ml) of
brewed green tea typically contains
about 50100 mg of EGCG. Dosages used
in scientific studies are often much
higher, but exact amounts have been
inconsistent (11Trusted Source,
16Trusted Source).

Daily intakes equal to or above 800 mg of
EGCG per day increases the blood levels
of transaminases, an indicator of liver
damage

) o
pp— €

‘Scieatific opinion on the safety of green tea cateching

Exposure to EGCG was assessed by using the EGCG mean level
reported for 100 brewed green tea samples (from
12references) that was equal to 0.7 mg EGCG/g of brewed
green tea.The mean exposure EGCG from brewed green tea
ranged from 5 mg/day in toddlers to 321 mg/day in adults. The
high level exposure to EGCG (95th percentile) ranged from 238
mg/day in adolescents to866 me/day in adults.

the Panel considered that exposure to green tea extracts at
doses at or above 800 mg EGCG/day for 4 months or longer are
associated with elevations of ALT and AST in a smallpercentage
(usually less than 10%) of the population.

Astaxanthin

belongs

al compounds known as

dimethyaltyl
hate. Wikipeda

228

thePanel considered that a no observed adverse effect level
NOAEL could be identified of 145 mg EGCG/kg bw per day
(administered bygavage, 5 days/week)

Astaxanthin is produced naturally in the

pluvialis and the yeast fungus
Xanthophyllomyces dendrorhous (also
known as Phaffia rhodozyma) When the
algae are stressed by lack of nutrients,
increased salinity, or excessive sunshine,
they create astaxanthin. Animals who feed
on the algae, such as salmon, red trout, red
sea bream, flamingos, and crustaceans
(shrimp, krill, crab, lobster, and crayfish),
subsequently reflect the red-orange
astaxanthin pigmentation.
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Asthaxantin Il
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Therapeutic benehts of astaxanthin intake as reported in difterent
clinical trials. Dosage of 1.4 ~ 40 mg ATX, trial duration of 10 days up tq
16 weeks
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Asthaxantin [ll

Biological Activities
Antioxidant activity
Protection from UV rays
Anti-skin cancer

inis a natural C40 carotenoid with numerous

Anti

2 e reported biological functions, most of them associated with its
Anti-gastric activity ioxi and anti-i i tanding out from
Anti-hepatoprotective other antioxidants as it has shown the highest oxygen radical

absorbance capacity (ORAC), 100-500 times higher than a-
tocopherol and a 10 times higher free radical inhibitory activity
than related antioxidants (a-tocopherol, a-carotene, B -
carotene, lutein and lycopene).

Anti-diabetes
Cardiovascular prevention
Immune response
Neuroprotection
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Quercetin, flavonoid

bilogical systems. These stadies showed that the 3' and 4'hydroxyl groups of quercetin,
(catechol hydmxyl groups) were imporiant {angets for medhylation,  sulfition and
‘vcuronidition. Methylation of o caechol hydrovy| grovp of quercetin proved o decrease:
the pH-dependent ruidical scavenging capacity of the compound, boih by increasing its p, for
deprosonation and by deereasing ts elctror-donaing propenies, Methy ltion of  catechol

Mango
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Phloretin, adipocytes,
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. nutrients

Multitargeted Flavonoid Phloretin

apoptose, senolytic

Therapeutic Potential and Pharmaceutical Development of a
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On average, European people consume
0:7-7-5 mg/d phloridzin, the main
contributors being apples and apple
juice. High-level consumers may get up

consumption of average to high levels of phloridzin via food
might also contribute to reduced sugar load and a reduction
in T2DM risk

t052 mg/d of phloridzin.
of average to high levels of phloridzin
via food might also contribute to
reduced sugar load and a reduction in
T2DMrisk
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Curcumin

Curcumin <

Cremica compoura
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Abstract: Phic Ravanoid of . present abundantly in apples
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therapeatic be d diabetes, liver injury, kidney injury.
sthima, arthitis, and cognitive impairment.
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Fisetin

Fisetin <
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Berberin, Berberitze
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Anthocyans
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Spermidine mechanisms
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Ganoderma

2>

HEALTH BENEFITS OF gV

anthocyanins

iasitars tht e i

W Pyt Do o e
* boost immune system SS: K
« improve brain functions

* prevent cancer development

* balance blood sugar
« malntaln healthy weight
« fight free radicals

* support heart health

Molecular and cellular mechanisms of spermidine in age-related diseas
es. Spermidine is an inducer of autophagy, which is the main mechanis
m of anti-aging. First, spermidine triggersautophagy by modulating th
e expressions of Atg genes. Second, it regulates transcription factor elF
5Ato promote the synthesis of transcription factor TFEB. Third, sperm
idine inhibif , which di ion of Atg ge
nesand i i i i inhibitio
n of aTAT1. Besides, spermidine exerts potent anti-inflammatory roles b
y i iplei y cytoki h as ROS, NF-kB,
1L-1B and IL-18. Moreover, it is involved in regulation of cell proliferatio
n, differentiation, senescence, apoptosisand necrosis, ultimately pro
moting cell growth and inhibiting cell death

As an anti-aging agent, spermidine suppresses histone acetylation. Mor
eover, spermidine regulates lipid metabolism. On the one hand, it prom
otes the differentiation of preadipocytes into mature adipocytes. On th
e other hand, it alters lipid profile, modulates lipogenic gene expression
s, and represses lipid accumulation. Furthermore, spermidine can delay
aging through specific signaling pathways, such as SIRT1/PGC-1a, insuli
n/ IGF, AMPK-FOXO3a, and CK2/MAPK signaling pathways.

Doses 222?

Shiitake Mushroom <

08.01.2023

High Vitamin D Mushroom
Powder has been Approved as a
Novel Food Ingredient by EFSA

o
opinion on pea and rice protein fermented by Shiitake
mushroom (Lentinula edodes) mycelia as a novel food (NF)
pursuant to Regulation (EU) 2015/2283. The NF is a mixture of
fermented pea and rice protein concentrates (65% and 35%,
respectively). The NF is proposed to be used as a food
ingredient in specific food categories. The target population is
the general population. Th

‘The Panel concludes that the NF, pea and rice protein
fermented by Shiltake (Lentinula edodes) mycelia, is safe under
the proposed conditions of use.
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Conclusion

Fishoil Il

ROS and antioxydative activities
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Ros, stress impairs all mechanisms of the epigenetic
machinery - > aging
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Discussed activities of nutraceuticals along the
hallmarks of aging, age related complex diseases

Anti oxydative Epigenetic active
inflammation neuroinflammation
Telomers Mitochondria
Autophagy Apoptose
Senolytic DNa repair
Immune senescence Nuro infl

Anti bacterial Anti viral

AGING
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Antioxydants
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Enzymatic pathway for detoxification of reactive oxygen species
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Stress Mitormesis

ECG and EGCG are considered antioxidants, which means they.
counteract or prevent oxidative stress n the body caused by
aggressive free radicals of oxygen,” said senior co-author Professor
Michael Ristow, a researcher in the Department of Health Sciences
and Technology at ETH Zurich and the Department of Human
Nutrition at the Friedrich Schiller University Jena, and his colleagues.
“Until now, it was assumed that these catechins neutralize free
radicals and thus prevent damage to cells or DNA."
“One source of oxygen free radicals is metabolism; for example, when
poy of the cell —are working to

produce energy.”

“We took a closer ook at how catechins act in the nematode
worm Caenorhabditis elegans and came to different, seemingly.
paradoxical conclusion: rather than suppressing oxidative stress,
green tea catechins promote it

In their experiments, the researchers found that applying the green
tea catechins EGCG and ECG ata low dose extends the lfespan

of Caenorhabdtis elegans.

“The long-term effects also included reduced fat content in the
nematodes after 5 days of catechin treatment.

“ECG and EGCG initially increase oxidative stress in the short term,
but that this has the subsequent effect of increasing the defensive
capabilities of the cells and the organism, they explained.
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Health, novel foods, functional foods, areas

Figure 4. Polyphenols address al epigenetic mechanisms.
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Bioactive plant ingredients and epigenetics
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Best marker for aging: The epigenetic clock (Horvath) evaluates
the biological age, accelerated or decelerated, healthy aging (
CpG methylation of 100s of genes )
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DNA, CpG methylation
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Sirtuins
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Polyphenols and Inflammation mechanisms
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Epigenetic miRNAs: food borne, marker for
mechanisms, phenotypes, disorders

2023 AG Haslberger 20

260

Epigenetics regulates aging mechanisms involved in
telomere attrition, mitochondrial functions, autophagy,
1.S./inflammation, senescence and DNA-repair

o i,
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Inflammation: interactions novel foods
facts or hypothesis ?
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Polyphenols and NRF2 NRF2 agonists, antiagonists

Therapeutic targeting of the NRF2
and KEAP1 partnership in chronic
di

265 266

Neuro- inflammation Polyphenols and microglia

Spermidine mechanisms by

Figure 1. Microghal culls e ciflenty deparcing sgon type s inaematy of actvabion
e 17
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Polyphenols and mitochondria, the oldest

theory of aging Telomers
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Apoptosis, p53 and polyphenols
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EGCG telomerase, cmyc, hTERT

Polyphenols in the regulation of telomerase,

hTERT
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Autophagy, apoptosis
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Senescence and polyphenols
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Polyphenols and senescence

R
Natural Polyphenols Targeting Senescence: A Novel
Prevention and Therapy Strategy for Cancer
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T e e
* G . st M‘/'=="‘
3 Ovcrmber 01 T ==
==
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Senolytics between rejuvention of tissues and

cancer prevention

278
STUDY SENOLYTICS, SENESCENCE
MARKERS IN BRDU TREATED PRE-
ADIPOCYTES, ADIPOCYTES, 3T3
@
fat droplets
280

Quecetin, senolytics and millio S markets

277
CR mimetics,
279 -
Egcg Effectively reduce Senescence (p21) and SASP
EGCG, spermidine, resveratrol, anthocyans stimulate SIRT3
281

282
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Immuno senescence and nutraceuticals

=

Figure 13, ©
Cellule Senescence sad Asine
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Immunosenescence and inflammation

Similarly, lovels of 1751

receptor TR
vet they h L6 and STNER
of r
The intereukin1 receptor blocks L1 However, levels of
With IL-6and CRP (76,81].In fact, L Senas 5399 T o el rereutn
receptors, TE.aand [
study, 1L [81]and men (75],
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Zinc, vitamin B6, and vitamin C are perhaps the most Harmanes o thyms

critical. Supplementation with these nutrients has
been shown to improve thymic hormone function
and cell-mediated immunity. Zinc may be the critical
mineral involved in thymus gland function and

thymus hormone action. ot
=) I \ \

)
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b suovanE peEeEy
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The senescence of the immune system (immunosenescence) repr

esents

a challenge, especially when associated with the presence of age-related
chronic inflammation (inflammaging) and affecting the metabolic
i i of immune cells (i ism). These aspects are
Implications to immune celis metabolrsm linked to poorer health outcomes and therefore present an opportunity
and aging - from theory to practice for host-directed i i d at both elimi senescent cells
Y and curbing the underlying inflammation. Senotherapeutics are a class of

drugs and natural products that delay, prevent, or reverse the
process lytics; or inhibit

secretory phenotype — senomorphics. Natural senotherapeutics from

Quercetin, Fisetin, Piperlongumine, food sources - nutritional senotherapeutics ~ may constitutean

and Curcumin; and in the latter one,
Resveratrol, Kaempferol, Apigenin,
and Epigallocatechin gallate (EGCG)

personalized nutrition. In this sense, the authors present herein a

interesting way to achieve better age-associated outcomes through

framework of nutritional asan targeting

(16,21). i and i ism, identifying research gaps

in this area, and gathering information on concluded and ongoing
trials on this subject. Also, we present future directions and ideati
future clinical possibilities in this field.

thymic function through the use of growth hormone (GH)in combination with metformin and DHEA
the action of GH) was shown in the TRIMM trial to

improve overall health and educe biological ageing, as assessed through methylation clocks [427). The
engraftment of young thymic epithelial cells into the thymus of middle-aged mice improved thymic T cell

[428], the imp of the ti i as well as immune cells
themselves in retaining immune function. Other strategies using transplantation of induced thymic
epithelial cells showed that a novel complete and functional thymus could be generated in vivo [429],
which could ameliorate immune function in older patients. Thymus-targeted expression of IL-7 also
rejuvenated the thymus, increased naive T cell production, and improved immune responses to viral
infection in old mice [430]. Similar results have been found when overexpressing FOXN1 expression in the
thymus of middle-aged and old mice [431,432). Stimulating haematopoietic stem cells to proliferate by
depleting aged immune cells also appears promising, since rejuvenation of the B cell lineage has been
achieved by complete B cell depletion (e.g, treatment with the monoclonal anti-B cell antibody,
rituximab), which triggers the expansion of such B lineage to
enable treated individuals to mount a response to hepatitis B vaccination, but it did not fully restore
immune system function [433,434]. The rejuvenation is thought to be a consequence of the elimination of

clinical
ion for

old long-lived B cells [433], as similarly suggested in a genetic model of age-associated B cell removal [336].

Induced pluripotent stem cells derived from old HSCs were also able to restore haematopoiesis to levels
seen inyoung mice and also avoided skewing towards myeloid ineage [435],suggestin that the
epigenetic reprogramming to return to the iPSC state wa icient to remove

information. Multiple other strategies to counteract immunosenescence, such as the use of growth factor
117 and checkpoint inhibitors, have been investigated. Approaches may combine immunostimulatory and
f immune tissues, and have been reviewed elsewhere

[436,437).

Aging DNA-damage response, DNA-
repair, Epigenetics, Polyphenols

2023
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MGMT and MLH1 DNA repair enymes and
promotor methvylation, EGCG

I I . @wft@

i

Epigenetics regulates DNA repair

-

Resveratrol

e i
%n CpGlslands  ERa
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‘g:; "’.fyyé v'
289 290
Mouse study: EGCG reduced high fat diet Caloric restriction improves healthy aging, role for
induced strandbreaks, DNmt1, comet assay epigenetic regulation as seen in epigenetic clock

Also true for mi RNA- marker
2023 AG Hashberger 21 2023 AG Hastberger

291 292

Caloric restriction as well as special polyphenols

improve healthy aging including similar . .
epigenetic mechanisms, especially Sirt enzymes Aglng, ageOtypeS an d preve ntion

s
€8 GLY MY; P T
Figere 20 Agostypes, persosalised agng [156]
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Anti bacterial polyphenols

08.01.2023

Polyphenols in food preservation, processing
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Antiviral nutraceuticals
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RNA and Corona viruses

Poms=_

= =

)
o 1 ame Abbee, Accession Lengih Base composition
= SARS coronavinus Urbani SARS. AV278741 28727 (028,020,021, 0.31)
Zad Awian infectious bronchitis vins. BV NC_001451.1 27,608 (029, 0.16, 0. 33
“Baving Coronavirus. BCaV KC003045.1 31,028 (027, 0.15, 0.2, 0.36)
Human coranavirus 229 HCoV NC_O02645.1 27317 (027, 0.17, 0.2, 0.35)
Muring Hepatits vins. MHV NC_001846 31,357 (026,018, 0.24, 0.32)
Parcine epidemic diarrhea vius PEDV NC_003436.1 28,033 {025,019, 0.23, 0.33)
Transmissible gastroenteritis vins TGV NC_002306.2 28,586 (020,017,021, 0.33)
Rubella virus. AUV NC_U01545.1 8,755 (0.15,0.39, 0.31, 0.15)
Equine arteritis virus EAV NC_002532.2 12,704 (021,026, 0.26, 0.27)
R vi RV NC_D01542.1 11,932 (029,022,023, 0.26)
Human immunodsficiency virus 1 Hive1 NC_001802.1 8,181 (036, 0.18, 024, 0.22)
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Covid, SARS-2
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o
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Strategies

Targeting cellular Targeting viral RNA-
signaling pathways dependent RNA
polymerase

Blocking Virus
Various antiviral

Cell Entry ;
mechanisms
Interfering with
the endocytic Vaccines
pathway
8locking polyprotein
posttransiational Modulation of
processing the immune
defense

Oligonucleotide and  sypplements and
gene therapy nutraceutical

301

Novel Protein Sources
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Algae
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Nutraceuticals, epigenetics and inhibition of
RNA viruses

‘Schematic presentation of virus entry and action

Quercotin

Nigella satha
2 )e- peavitas e TF i By
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Main problem allergy

Joint FAOWHO Expert Consultation on

AtergenBata gy bt
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-carotene
(Feed supplement)
Vidalol A& B
(Bactericidial and
antiinflammatory)

Carotenolds
(Feed additive)
w T =
fatty acids
— > D > (G
(Cosmetics) ‘ =
s, =

Domoic and Kainic
acid

(Neuroexcitory)
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efsa

Safety of astaxanthin for its use as a novel food in food
supplements

EFSA Pane cn Nutriion, Novel Foods and Food Abergens (NDA),
John Kesmey, Alexandre Macksk, Inge Mangebzdiet, Hary J Mckede, Anceonks
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Microslee i helod iy

Microalgae as a novel food
Potential and legal framework

Terske . Piner, Py . B, Cloucia Wik

Microsaoe uch 23 s i i o I ey ook
St ey et s g e o AT e s ke
ot o s e Ty et o

Spirulina is promoted mainly for its protein and
vitamin B12 content. Tablets of dried splrulina have
avitamin B12 content of 120240 g,

although 83%is in the form of non- bmvanahle
pseudovitamin B12 [17). The protein content in
spirulinais around 50-60% of the dry mass with a
biological value of 50-70 [18]. However, even

to now have major
potential. For instance, not only does the dry mass
of Phacodactylum tricornutum contain 1.7-5.0% of
Molke (EPA) [29], it als it

the carotenoid fucoxanthin

oy e e dpte e ey
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Single cell proteins

08.01.2023
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« The term single cell protein was introduced in the 1960s to describe protein-rich
foods manufactured fom yesss thatserved asdieary supplements for livestock
and hum

* The pmducnon and utilization of microbial biomass as a source of food proteins
gamcd particular interest as an alternative source for proteins of agricultural
origin due to its high content of protein.

* Algac as a source of SCP is a term which refers to either microscopic single-cell
true algae or prokaryotic cyanobacteria, and their growth is based on use of
carbon dioxide and light energy.

* Quomn is produced from a multi-cellular, hlnmenlou> ﬁmgu;. the term single
cell protein is inaccurate and mycoprotein is the preferred nai

* Mycoprotein is a form of single-cell protein, also known as llmgll protein

"Protern derived from fungi, especially as produced for human consumption.

ASEAN Single Cell|
Protein Market
2020-2030

~9.3%
CAGR

12020-2030)

CLIZETTD Spe

=
NTRO ™

TECH v 0w ey T

Plant-based proteins

* Made from soy, peas, lentils, wheat,
or other proteins mixed with
ingredients such as oils

« Binding agents such as methylcellulose
may be added

* May be called “meat analogues”,
“veggie burgers”

* Some products have been
formulated to “bleed” like meat

* Impossible™ burger uses genetically
engineered soy leghemoglobin
* Beyond Meat® uses beet juice

52



Plant-based proteins- 2

Regulation: FDA regulates
+ Daily regulation not required
* Food processors must have risk-based preventive food safety system in place
« Discussion in many states and federal level on what can be called a “burger”,

“sausage”, “meat” or similar terms

EU Novel food ?

313

Plant-based proteins- nutrition
comparison

« Slightly different than meat

Table 1. Nutritional comparison of a regular Whopper*
to an Impossible Whopper* (patty only}

Regular Impossible”

Whopper®  Whopper®
Calaries (Keal) 240 20
Fat (g) 18 12
Saturated Fat (g) 8 7
Trans Fat (g) 15 (]
Cholesterol (mg) 80 o
Sodium (mg) 230 330
Carbohydrates (g) 0 9
Fiber (g) 0 2
Sugar () o 1
Protein ig 0 1”7

315

Cultured meat is coming

* NOT currently available for many consumers
* Not currently produced on large scale
* Grown in laboratories from animal cells in culture
medium

* Grown on an edible non-meat scaffold that holds cells in
position
” o

* May be called “cultured protein”, “clean meat”, “lab-
grown meat”, “in vitro meat”, others

317
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Plant-based proteins- 3

* Food safety considerations: consumers with allergies to
wheat, soy, etc should check label
* Cook to 165F, use same good practices as with meat
* Marketplace status: Available in many restaurants and
grocery stores -

314

Further nutrition considerations

* Noted nutrients likely lacking in most beef replacements and meat
replacements include:
* Monounsaturated fatty acids
* Vitamins B; (niacin), Bi,*
* Zinc
* Choline
* Selenium

*Lack of By, represents a well-known and potentially serious limitation of plant
based diets

316

Cultured meat, production

There are three stages

L T in the production of
% cultured meat.
~ AW mm——
- .
L £
| t"ﬁ:‘\ i 1. Selection
| _f g of starter cells,
e o 2. Treatment

of growth medium,
<EEEETED 3

oo setfolding
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Cells, media, scaffolds (Gerust)

+ To collect cells that have rapid rate of proliferation.

+ stem cells does not develop toward a specific kind of cells. So cells such as myosatelliteand myoblast cells
are often used.

Because the cells will helps in producing a structural cells.

Cells are then treated by applying a solution that promotes tissue growth known as growth medium.
Medium should contain necessary nutrients and appropriate quantities of growth factor.
+ Then they are placed in a bioreactor which is able to supply the cells with energetic requirements.

+ To cultured 3 dimensional meat, the cells are grown on scaffold.

+ The idea scaffold s edible so meat does not have to be removed and periodically moves tostretchthe
developing muscle.

Scaffold must maintain flexibility in order to not detach from developing myotubes.
Scaffold d must allow vasucularization ( creation of blood vessel) in order to develop normal muscle tissue.

Proteins from
arthropods, insects

gesundheitliche Vorteile von Insekten

+ vergleichbare Nihrstoffgehalte wie Fleisch und Fisch

* hohe Gehalte an:
« essentielle Aminoséaure
+ mehrfach ungesattigten Fettsauren

Yo =Y

* Ballaststoffen
* Miner: : Kupfer, Eisen, [Ferishasief]
Mangan, Phosphor, Selen und Zink o o

n

[FAO, 2013]

-
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3D printing ?

* Additive manufacturing:

An Israeli company Meatech proposes to use 3 dimensional printing
techniques to improve the texture of cultured meat.

« Sacffold based production technique can be only appropriately used
in boneless or ground meats.

* End result of this process would be meat for hamburger and
sausages.

Insekten als Lebensmittel

* in Uber 200 Landern als Lebensmittel verzehrt

* v.a.in Asien, Afrika, Lateinamerika ol

* in Kenia und Thailand
-> Massenzichtungen

« in westlichen Landern Saugetiere als
Hauptproteinquelle -> kaum Insektenverzehr

KATAPULT

[Garino et al,, 2019]

Insekten

j:m‘ - !E

o B T

5?: H1|1|1 il
"" PL“‘"‘“""" iiw | W-WL by

324

[BfR, 2016]
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okologische und 6konomische Vorteile

« geringer Futter und Wasserverbrauch
-> effizientere Futterverwerter

-> 2kg Futter 2 1kg Insektenmasse

-> 8kg Futter £ 1kg Rindermasse

= — ey
=4 +.100

« weniger Landverbrauch Sl BN, |

* geringer Treibhausemissionen e 2.5 ~.15.500
w

* Zucht auch mit geringen Ressourcenaufwand méglich ’

->auch fiir Schwellen- und Entwicklungsldnder

[FAO, 2013]

Risikoanalyse-System allergenes Potential

« Verhinderung einer Ubertragung von
allergenen Material auf andere

Lebensmittel
-> Schutz von Allergikern

« Stellung eines Novel Food- Antrags
-> Beweis, dass kein allergenes Protein in Lebensmittel enthalten
-> Vergleich der AS-Sequenz mit Sequenz von allergenen Proteinen

[Garino et al., 2019]

Risiko: biologische und chemische Gefahren

Biologische Gefahren Abhéingig von:

* pathogene Bakterien « Spezifische Produktionsmethoden

* Mykotoxin-produzierende Pilze \ + Substratverwendung

* Parasiten * Phase der Ernte

* Viren ) « Insektenspezies
Antibiotika resistente Gene + Verarbeitungsmethoden
Chemische Gefahren

* Schwermetalle
« toxisch-chemische Verbindungen

[Garino et al., 2019]
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Risiko allergenes Potential

« direkte Allergie bei Mehlwirmern und Seidenraupe

. i ilben-und ikern zu in und
Argininkinasen der Insekten

-> bei Mehlwiirmern, Grillen, Grashiipfer, Motte, Termiten, Schabe
Vorkommen:
« 7,6%allergische Reaktionen

« davon 18% anaphylaktischer Schock

Symptome:

Hautreaktionen (R6tung, Urticaria), GI-Probleme Diarrhoe),
Storungen (Asthma, Dyspnoe)

[De Gier & Verhoeckx, 2018]

Risikoanalyse-System Allergene
(Mehlwiirmer)

1. stufe: Gefahrenidentifikation
-> { i durch Inhalation oder Verdauung

-> IgE-Kdrper Produktion

2. Stufe: Gefahrencharakterisierung:
-> Bestimmung Grenzwert-Dosis fiir allergische Reaktion (durch klinische Studie)
-> Effektive Dosis (5%, 10%, 50%)

3. Stufe: Aufnahme Beurteilung:
-> Menge von konsumierten Produkt
-> Konzentration Allergen in Produkt
-> inli it, dass Produkt wird
-> Charakterisierung und Pravalenz von klinischen Subgruppen

4. Stufe: Risiko Charakterisierung
-> Charakterisierung des Risikos bei verschiedenen Leveln von Allergenen
-> Entwicklung eines sicheren Grenzwertes fiir allergene LM
Garino etal, 2019]

gesetzliche Regelungen

. EU féegulation 2015/2283: Insektenbasierte Lebensmittel gehéren zu Novel
00

* EU Regulation 2017/893: Liste mit 7 erlaubten Insektenspezies

Hermetia illucens (Soldatenfliege)
+ Musca domestica (Stubenfliege)
+ Tenebrio molitor (Mehlkafer)

Acheta domesticus (Hausgrille)
Gryllodes sigillatus (Kurzfligelgrille)
Gryllus assimilis (Steppengrille)
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Nachweismethode Insekten

* Fir Gen-ldentifikation CO1-Gen verwendet

-> Cytochrom C Oxidase 1-Gen in Mitochondrien

aller Tierarten

* C01-Gensequenz bei allen Spezies unterschiedlich

* je naher verwandt, desto dhnlicher

inD

. erlaubter Ins
Data System (BOLD)” gespeichert

,Barcode of Life

= Nachweis durch Vergleich Gensequenz von Probe

mit Datenbank

[Garino et al., 2019]
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Fap ey enzyme
sbatrate tnterach
* Nanocapsules for deli
of pesticides, fenilizers cooking oils
* Nanocacaprutated flavar

enhancers

* Delivery of prowth * Nasotubes and
hormanes in 2 controlled manoparticies as gelation
fashion and visconitying agents

« Nanosensors for « Nanocapsule infusion of
monitoring soil conditions  plant based steroids 1o

h
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pathogens pathogens from food
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Dehavior of forls

Nanoparticles: Delivery, stability, release

Microgels
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Nano technology and nutrition

,9“ Nanoparticles
nanopaticlg colloid,  gand,
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—t+—
3 Nanoparticies have
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1 Many nanomaterials b oot
that differ from the parent ﬁ/
bulk matertal —
having optical and electronic properties that differ from larger particles due to G| S | et e
quantum mechanics
Nanotechnique  Characteristc feature Examples Reterence
£t cootrgs ]
st revocrystal
[EESTp—
Critosen im i nan0-50;
Hgpieatysceyma Rarciampats cosings "
Hycioges o0 cagmes, o
cxtme enrcrrmerts, ¥ 10 G e i e
10 crucrmerta st ch o 4 an trpershre
o PEO-b-PCL fpoehyiene gycclbicok pohfcaprtactorel] 1 o o
npogiotic et e schioity, ow koualy brhyrenc ek
Mt pobthylrs gycod pebTHala pohemort: miskes
Nancamusors () Greseer sty c -
ssparanon;
0 Mghes concas cany. and. (4 nereased ot I-Carctone bisced ranoamsion o ., 2008
by
Lposemes = s .
for ycopPiic mokckes ortaned witin ha lage)
or o mocas contared 7o s
erce)
rganc NP

igH surfaces akow controled unctirslzation

334

Application of 0
Nanotechnology
in Food Industry
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Nano in food industry

337

Nano carriers

339

Nutraceuticals delivery

t
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Gold nanoparticles , GNPs

s thaapy ot carear

Nano and nutrition

Enhanced nutritional value l

Improved tastes,

Enhanced uptake and
bioavailability of nutrients :1"""" and textures
land other additives Toodixodicts

Nanotechnology
in food industry

Better traceability
safety of food products
Reduction in the amount of
fat, salt, sugar, and
preservatives

338

Nano and nutraceuticals

08.01.2023

340

Nano sensors
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Nanosilver as an example

WHAT IS NANO SILVER?

uNano Silver particles typically measures 25nm.
uNano Silver is high efficacious and got the power to

produce an intended effect

water

uNano Silver is in ion form with
80% of Silver is in the form of
nano-particles and rem:

metallic  silver

ing silver is in ionized form.

08.01.2023

WHY SILVER ON NANOSCALE?

Silver has superior antibacterial

and antibiotic

characteristics but there has been limitation on the
application in real life bal:nu)e of darkening at high

temperature and high cor

“Nanotechnology solved all these two problems at the )

same time by Silver Nanoparticies

Silver Nanotechnology Commercial Inventory (SNCI)
provides products ranging from cleaning sprays, skin
creams, ATM buttons and sport clothing

uNano Silver technology is applied in wide range of
health care products ranging from bandages, burn care
treatments and catheters and almost any product where
infection control is critical

‘Has marked antibacterial and antifungal properties
JEmits ultra-red , which are known to help in
improving blood circulation and metabolism

343

-Electrostatic and a natural safe deodorizer against
unpleasant odor
sPowerful germ killing agent and have been
incorporated into a number of consumer products
such as clothing, kitchenware, toys and cosmetics
are ‘smart

that would be able to tell if the packaged food
becomes contaminated, as well as respond to
changes in environmental conditions and self-repair
holes and tears

345

FIGHT AGAINST VIRUS

Use of nano aitverditanium dioxide coating (NSTDC) spray
ls utlized to heip fend off the spreed o virus in
diflarant aress of the country from whers p«.pn con easlly
got colds and the fiu through common surfaces
NSTOC disindeciant sprey has been certifed
Kiing wide ranges of baectare, mold and virvees, smlmﬂng

oatraied that oy very amallest stver partices no
mw than 10 nm have the ability to inactivate
Silver nanoparticles are able to bond to the d -aly viral
microorganisms and prevented the virus from bonding with
the host cell to cause Infection
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How GOVERNMENTS AND BUSINESSES USE
SILVER NANOPARTICLES AROUND THE WORLD

Water Treatment , Purifications and Waste Water
Health Care Industry

Eloctronics & Communications Industry

Textile & Clothing Industry

Painting Industry

Military And Government Services

NANOSILVER TECHNOLOGY IN DAILY LIFE

The Nano Silver Techinology has influenced electronic

products in the market including nano-siiver lined
tors, air conditionars and washing machines.

7, Technclony uomes micropertices of

coramic and silver for & unique combination of banefits

that climinate fizz and close the cuticle, creating
smooth, giossy shino
oparticle

ifiers. Clothing,
e, HEPA . Loy dotramot

'of Fluoride we would ail be far healthieri~

iIn the United States, Environmental Protection Agency
(EPA) recommended silver be present In drinking water
00 ppb.

® njocted with 10 parts per billion of ionic
silver Into the drinking water distribution grid. Within 24
hours of installing the systom, the focal coliform count (a
count of microorganisms from human or animal
wasts, froquently accompanied by disease-causing
pathogens) was brought to zero, and it remained at zero
for the next sighteen days.

346

NANOSILVER BASED ANTIMICROBIAL FABRICS

Nanosilver-based antimicrobial _clothing and fabric
products includes shoes, socks, sportswear, dish
rags, faclal towels, sleeping bags stc.

+nylon fused with nanositver lons s woven into a variety of

Many nanosilver-based fabric products are available in the
market. o.

iSier based fiber s designed which is impregnated Into
shoes o pravent foot fungus and bacteria from growing.
xiremely impotant o disbetics as they are prone 1o
seriow infections such as gangrene
N-nmllvlr fiber is incorporated Into sleeping bags and
cold-weather jackets to prevent growth of bacteria and fungl
A wide variety of sports apparel are weaved with nanosiiver
fibres to provide sustained antibacterial and antifungal
action during prolonged sporting evants such
races or cross country skiing.

Silber-lon, Silbersulfid, Silbersulfat, Tox

Initial organic coati
e iy
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Novel foods

What are novel foods?

Novel foods are all foods that have not been used for human consumption to a significant degree within the European Union
before 15 May 1997, irrespective of the dates of accession of Member States to the Union, and fall into at least one of the
following 10 food categories:

Lwith a new or intentionally modified molecular structure (e.g. tagatose, salatrim)

2.consist of or are isolated from microorganisms, fungi or algae (e.g. algae ol from the microalgae Ulkenia sp. )

3.consist of or are isolated from materials of mineral origin (e.g. clinoptilolte (zeolite)

4.consist of or are isolated from plants and parts of plants (e.g. noni juice (Morinda citrifolia), chia seeds(Salvia hispanica))
5.consist of or have been isolated from animals or their parts (e.g. insects, ol from Antarctic krill(Euphasia superba) , peptides
from the fish Sardinops sagax)

6.cell and tissue cultures from animals, plants, microorganisms, fungi or algae (e.g. extract from cell cultures of Echinacea
angustifolia, in vitro meat)

7.food resulting from a production process not used for food production within the Union before 15 May 1997 resulting ina
change in composition or structure (e.g. high pressure pasteurised fruit UV-treated

UV-treated baker's yeast(Saccharomyces cerevisiae), UV-treated milk)

8.consist of engineered nanomaterials (according to Article 3, Para. 2, lit f)

9.vitamins, minerals and other substances (e.g. iron (Il vitamin K; chromium picolinate)
10.used exclusively in food supplements (not permitted in food categories other than lnnd supplements) (e.g. maqui berry
(Aristotelia chilensis), rose root(Rhodiola rosea)
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Do novelfoods have to be safe?

Novel foods must be subject to a uniform safety assessment before they can be placed on the market in the EU. Novel foods must not
pose a risk to the consumer and must not be misleading. Furthermore, they must not differ from the conventional foods and food
ingredients they are intended to replace in such a way that their normal consumption would result in nutritional deficiencies for the
consumer.

What s not covered by the Novel Food Regulation?

Food additives, food flavourings, food enzymes, genetically modified food and extraction solvents for the production of food are not
novel foods, as they are subject to their own legal regulations (according to Article 2, para. 2).

Clarification of Novel Food Status

Thefood busines opertor s resporsiolefor verying whether the foo t be plced on the market= 3 novel oo Toclrifythe Novel
Food status, it is recommended to consult the Union Regulation (EU) 2017/2470 version) as
well as the Novel Food Catalogue of the European Commlss\on. ‘The Novel Food Catalogue of the European cmmmssmn provides
information on the Novel Food status of foods and ingredients. Since 01 January 2018 there is the Union list, a positive list in which all
approved Novel Foods are listed. If a Novel Food is already listed in the Union lis, it can be placed on the market under compliance with
the conditions of use and specifications. Another aid for clarifying the Novel Food status are the German Substance Lists, which are
intended to provide an overview of the use of plants and fungiiin foodstuffs

For determining the criterion “significant consumption before 15 May 197", the guideline "human consumption to a significant
degree" published by the European Commission s used.

In case of existing uncertainty as to whether the food is an novel food, the food busi tor may consult the
competent authority of the Member State in which the potentially novel food is to be placed on the market first (= Consultation
procedure according to Article 4 of Novel Food Regulation (EU) 2015/2283).
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Notification of a traditional food from third countries

There s facilitated market access into the EU for traditional foods from third countries. However a safe
history of use of at least 25 years outside the EU has to be proven. But this only applies to plants, animals,
micro-organisms, fungi, algae and cell and tissue cultures.

If there are no tothe i of the food, it is entered on the Union list by means of
an implementing act. In case of safety concerns, an authorisation procedure with shorter deadlinesis
possible (Article 16). EFSA has also published guid: on the i of iti foods from third
countries. The for i ofa food is regulated in the Implementing

Regulation (EU) 2017/2468. Currently ongoing applications for authorisation of a novel food as well as a
traditional food from third countries can be viewed online at the European Commission.
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Novel foods

08.01.2023

‘The Commission considers foods and food ingredients that have not been used for human consumption to  significant
degree in the EU before 15 May 1997 novel foods and novel food ingredients.

Avpli
Foods and food ingredients

+ which present a new or modified primary molecular structure;

which consist of micro-organisms, fungi or alg
‘which consist of or are isolated from plants and ingredients isolated from animals;
level i i

production process

They:
Must be safe for consumers.

bythe

Must be properly labelled to not mislead consumers

Can not be nutritionally disadvantageous.

What the Novel Food Regulation dc
‘The Regulation does not cover
+ Food additives

Flavourings for use in foods

+ Extraction solvents used in the production of foods

GMOs for food and feed

If foods and/or food mgremms were used exclusively in food supplements, new uses in other foods require.
jovel Food

fortification require authorisation.
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Authorisation process

Antragsteller
optional
1 Menat
Stevia
Wistorcal acaground
connunes by
o Gl pecple of Brazd and Parsguy, wtes
cabed & ka's he'd ("swwel 10 wweeten the
e medone, and as a“seset
voar
n 1959, bosanit 11 e
descrbos Pa pant o groweg i easwm
Py, s o 5 et it

1601, chemists M Bl and R Laviste

354

unverziglich

> Migliedetaaten
- Offentlichkeit

7 Manate

9 Monate + X

rc| ngsrechtsakt
Eintrag in Unionsliste

adaplert nach BYL

Cola he FDA approves the steva exacts 44 GRAS.
+ Baiod on the JECFA (Joint Expert Commiien on Food ASdiives) declarsson, sate
5 o b ey

weight e oy,

counties.
Rocognized as Safe)

ot akamed for Nutnon.

Febuanz01g).
Use i o 1 h Uried Sttes” FOA

Note:
Stevrsc wam found 1o be ot m acute oty shades
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https://ec.europa.eu/food/safety/novel_food/catalogue/search/public/index.cfm
https://ec.europa.eu/food/safety/novel_food/authorisations/union-list-novel-foods_en
https://www.bvl.bund.de/DE/Arbeitsbereiche/01_Lebensmittel/01_Aufgaben/07_Stofflisten/lm_stofflisten_node.html
https://ec.europa.eu/food/system/files_en?file=2016-10/novel-food_guidance_human-consumption_en.pdf
https://eur-lex.europa.eu/legal-content/DE/TXT/?uri=CELEX%3A32018R0456
https://www.efsa.europa.eu/en/efsajournal/pub/6557
https://eur-lex.europa.eu/legal-content/DE/TXT/?uri=CELEX:32017R2468
https://ec.europa.eu/food/safety/novel_food/authorisations/summary-applications-and-notifications_en
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novel foods and novel food ingredients by Commission Decisions
” the placing on the market of...as a novel food ingredient”

zeaxanthin
* an extension of use of Chia ( Salvia hispanica ) seed

2
+ bovine lactoferrin

« dihydrocapsiate
‘Gamma-Cyclodextrin
+ novel chewing gum base.

2011
+ novel chewing gum base:

yeast beta-glucans

Phosphaterne om0 phspholi

fermented black bea

phosohoed mte sarch

Chromium Picolinate

chitin-glucan from Aspergillus niger

mycelial extract from Lentinula edodes (Shiitake mushroom)
Chromium Picolinate ingredient

1 g et proc

a chitin-glucan from Aspergillus

3 mycotal extac from Leninua edodes (Shitake mushroom)
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20062007
+ ol enriched with phvtaslemls/phmslanols

+ diacylglycerol ol of plant ori

© vcopene rom Blakesen isprs

© Tapesead o Hgh n unéaponiable matter

+ maize-germ ol high in unsaponifiable matter”

. MON863
+ rye bread with added phytosterols/phytostanols (Fazer, Pharmaconsult)

+ foods and food Roundup
2004-2005

isomaltulose
foods and food ingredients derived from genetically modified maize line NK 603
milk based beverages with added phytosterols/phytostanols
sweet corn from genetically modified maize line Bt11
yellow fat spreads, milk bas: rinks, yoghurt type products and cheese type products with added
phytosterols/phytostanols (Teriaka Ltd)
milktype products and yoghurt type products with added phytosterol esters
yellow fat spreads, milk type products, yoghurt type products, and spicy sauces with added phytosterols/phytostanols
(Pharmaconsult Oy Ltd. (formerly MultiBene Health Oy Lid))
. Ik type products, fermented . soya drinks
products with added phytosterols/phytostanols

20002003
sala

oilich in DHA
‘noni Juice’

coagulated potato proteins and hydrolysates thereof

dextran preparation produced by Leuconastoc mesenteroides.

§

‘yellow fat spreads with added phytocolesterol esters"
rpholide tomegg ol
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Examples of open status

Fresh ried Non powder
Juices and nectars with added phytosterols
Glucosamine hychochioride from Aspergilus niger
Comgate nolic Acid (€1)
Policosanal
s compmysclente
an
Lactoferrin
Deibose

Astaxanthin
MethylVinyl Ether-Maleic Anhycride Copolymer
Giicne propionyl L-Carnitne hydrochloride

+ Isomaltoolgosaccharide.
Bee venom
LTheanine
Pectine deved A Olgosccharde
faiflin
Seentecgcerdes
Rooster combs extract
Modifed appl
Tetosomils chus microlg)
Nannoclropsi gt )
Corander seed oi
Gy e povder
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2010
* fertous ammonium phosphate

*  Ferric Sodium EDTA

+ puree and concentrate o thefruits of Morinda citrifola (Nori)

2
+ Chia seed (Salvia hispanica)

* aleaf extract from Lucerne (Medicago sativa) sinimailanen
+ the uses of algal oil from the micro-algae Schizochytrium sp.
+ the uses of algal oil from the micro-algae Ulkenia s

+ alipid extract from Antarctic Krill Euphausia superba

+ lycopene

+ lycopene from Blakeslea trispora

+ lycopene oleoresin from tomatoes

+ lycopene as a novel food ingredient

* lce Structuring Protein type IIl HPLC 12

+ Vitamin K2 (menaquinone) from Bacillus subtils natto
2008

Ieaves of Morinda citrfolia (Noni)
arachidonic acid-rich oilfrom Mortierella alpina (belong to soil fungi)
Baobab dried fuit pulp ( tree native to Afria, Australia, Madagaskar, Arabian Peninsuia)
allanblackia seed ol (flowering plant i the Clusiaceae famil, Afrcan)
refined echium ol (a genus of 60 species of flowering plant inthe family Boraginaceae. Native to North Africa,
‘mainland Europe and the Macaronesian islands)
alpha-cyclodextrin
rice rinks with added phytosterols/phytostanols (Teriaka Ltd)

Refusals of authorisation of novel foods and novel food ingredients by Commission

20002005
+ Betaine

* "Nangai nuts” Canarium indicum L (dried seed kernels)

* Stevia rebaudiana Bertoni plants and dried leaves

Note! leaf extracts has been accepted (since 2.12.2011, EU food
additive legislation)

Hydroxypropyl methy celliose (HPMC)
(65)-Methyltetrahydrofolc acid, Glucosamine salt
Clostidium butyricum a5 an Ingredient tofood supplements.
Ol from the crustacea Colanus finmarchicus

Chia ol (appled 2012)
Pyrrologuinoline Quinone Disodium Salt)

Milk based products with Bacteroides ylanisolvens
Astasanthi

UV-treated bread with itamin D

tomcatons 2014
el of spoaplen
Lacto-t
s e el o
Cycloastragenole
EstroG-100
Novel use of Glavonoid
Nattokinase (fermented soy bean extract)
Hoveniaduti spicationsnet scepred by anycouny)
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http://old.eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2001:004:0035:0035:EN:PDF
http://old.eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2000:061:0014:0014:EN:PDF

Novel Food Catalogue

tto:/ec e novelfood/nfnetweb/mod_searchjindex.cim

lists products of plant and animal origin and other substances subject to the Novel Food Regulation, after EU
countries and the Commission agree in the Novel Food Working Group.

non-exhaustive, and serves as orientation on whether a product will need authorisation under the Novel Food
Regulation.

EU countries mayrestrict the marketing of a product legisation.
address their national authoritis.

In some cases, it shows EU countries" history of use of food supplements and ingredients used exclusively in food
supplements.

If foods and/or food ingredients were used exclusively in food supplements, new uses in other foods require
authorisation under the Novel Food Regulation.
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Noni
By 2003
only 1 traditional food product was authorized: noni juice by Morinda Inc (2003)
Other noni products require separate authorization
In 2004
application for the use of non leaves as herbal tea submitted by Morinda Inc
In 2008
authorization of the use noni leaves as herbal tea
8y 2009

substantial equivalence of products from 48 companies to those of Morinda Inc demonstrated,
resulted in authorization (33 from Europe, 7 from Polynesia, 3 from USA,
3 from Central America and Caribbean, 1 from New Zealand, 1 from Switzerland)

source: Hermann M. Food Poicy 34 2009) 499-507

Now alsa noni puré and concentrate authorized
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European Federation of f Health Food Products (EHPM) Briefing Paper 2014
P

criticism of the revision proposal of European Commission

* Lackof categories:

According to the proposal, categories are not used to define novelty of food. This would deny countless

products from the market access without no true safety concern

New proposal: categories are needed and they will need to be fine-tuned. The extent to which the novel

food system can be applied to plant extracts should be clarified.

« Definition:

New proposal: guidance from the commission should be revised to take all channels of distribution
into account.

* Lackof timeframe for decision:
No timeframe for a Standing Committee to make the decision based on a proposal
from the Commission decision.
New proposal: timeframe of 5-9 months should be set for a Standing Committee decision.

« Borderline, novel vs medicinal food
Member states are able to classify certain products containing a novel food as medicinal based on
the functionality of the novel food. Therefore, the product can stay out of the market in certain
member states despite authorisation.
New proposal: This internal trade barrier should be addressed and guarded against.

365

used d ” What' 3 only required to keep accounts dating back
a period of 7 years. Evidence of sales through pharmacies s given more importance than other channels.

08.01.2023

Novel foods and novel foods ii

enhim

Foods that may be placed on the market in the EU
(Regulation (EC) No. 258/97 Article 4.2 first indent)

2012

" DHA and EPA ich ofl rom the microalgae Schizochytrium
+ Synthetic Vitamink 2

+ Krill oil (extension of uses)

2011

+ Arachidonic acic-rich ol from the fungus Mortierella alpina
+ Magnolia bark extract

« ZincL-pidolate

+ Wheat bran

2010

. um

* Sucromalt

2005

+ D-Tagatose
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Points to consider he imp:
ditional p; developing countries. Food Policy )

* Market access outside EU (many of the novel foods available in Canada, USA,
Switzerland and Japan), re-directing of the marketing due to restrictions in Europe?

Importance of traditional exotic foods to the economics of poor countries and to the diet
diversification among EU consumers? The regulation is citized being a non-tarif trade barrier for
food that s “exotic” from the EU perspective.

* Would separate categories be needed for exotic traditional foods and “true” novel, innovative
foods with no long-term consumption outside the EU?
- Now extensive data s required of composition, nutritional aspects, intake, toxicology

an pr d outside the EU
- Are the requirements even stricter than those required for accepted traditional
European foods?

- Are the scientific requirements proportionate to the potentialrisks they pose?

- Currently, the history of safe use outside the EU is not considered - should traditional
knowledge be admitted for food safety assessment?

- Lack of peer-reviewed publications, lack of data from certified laboratories —should
be taken into account in project design, product development and trade promotion

~Traditional knowledge from the local people should be used.

* Would the

364

Health claim regulation

or “fake”
news?

2 gF f@presentation,
})r-,‘ under Coffimunity or national
slation, including laligraphic or symbolic
Which stat
cula\eharacteristics;

is not fhanda

366
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http://ec.europa.eu/food/food/biotechnology/novelfood/nfnetweb/mod_search/index.cfm
http://ec.europa.eu/food/food/biotechnology/novelfood/authorisations_en.htm
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371

Nutrition &
Health Claims
Regulations

Article 14(1)(a) & (b) claims

ly developed scientific

» Can be based on GAS or new
evidence
“Plant stanol esters have

08.01.2023

» 3 mechanisms in Regulation:
— Article 13(1) ‘enerally

Article 13(5) claims

» Based on newly developed scientific evidence and/or

involve proprietary data
wmmwmwmmm{w cal
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Positive list

Nutrient preﬂlet I

370

e i il Ml
Artice 131 A Barley gran bave Increases faecal bk Food tomeet high fbre'as 229 claims cover ool 68
defned nNHC Aooex st -t:_u‘-.n
relating to
moerals
Avticle 135 new scence Carbohydrates Help muscle recovery aher  Fosdtoprovde dghg BN Sclaims, dctwhich
enerose Wi d-fhours _elc.  have been granted data
protection
s Daiylosdioscpply 153 1 clams, 7ol which relate
of dusease sk _h-hﬂlny gmm 1o cholesteroVCHD: 3 to.
ot www “hﬁl
reduced rsk of ssteaparatic

Aeticle V{1 ‘children's
Sevelopment/heatth”

™
infants o 12months  formulae, meemum 0% of 1o essentilviames/
helotal lttyscés as DA mnerst, 1 to proten

Table 1.

heaith claims)
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Exampies types of non- Examples of nutrient, Examples of nature of claim Reasons for [
authorised claims | substance, food or food category non-authorisation

Article 13.1 BAS' Bifidobacterium animalis ssp.  Probictic. Contributesto  Claim not substantiated 1,729 ‘GAS' claims rejected

actis 88-128 benefcial gut bactera,
2iding digestion.
Aticle 135 new’science “NPU"food supplements NPU imitatefemale  Claim not substantioted 32 new’science claims S
containing hops breasts enhancement rejected
PN = =
‘;:::‘,:’h:m} EU Register of nutrition and
y health claim
Article 14i1}a ‘reduction Glucosamine HCL Reduces articular cartilage ~ Claim not substantiated 20 reduction of disease claims
of disease sk’ destruction & nisk of nsk’ claims rejected
osteoarthnts.
Article 14(1}b ‘children’s Beta-palmitate Contributes toincreased  Claim not substantisted 26 claims on ‘children’s
development/health calcium absorption development or health
rejected

Table 2. Summary of non-authorised claims on EU foods (derived from the EU register on nutrition
and health daims)

373 374

EU Register of nutrition and
health claims

__efsam

Pre-Transparency Regulation ulation 178/2002 as amended

Regulation 178/2002 applies b Regulation applies 2
= » Confidentiality requests »Practical Amrangemants ing
g TR — e assessed in accordance with anspacancy and confidantiality apply
b Articie 39 of original Regulation »Confidentiality requests assessed in accordance
176/2002 Y85 Artides 35.3% o the amendad Raguecion

375 376

Discussion:
Personalisation Prevent.lqn, intervention: pfer.sonal precision
medicine, personal precision nutrition

Objectives aging:

« longevity,?

* healthy life span ?

« age related complex
diseases?

377 378

08.01.2023
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Discussion
Analysis of molecular markers of different aging mechanisms and
functional foods adressing the personal hazard may contribute to a
personal, preventive health care, disease prevention, healthy aging

Discussion: Epigenetic and Salutogenesis
the bridge between scientific reductionism of
markers and mechanisms and the need

Objectives aging:
Application of Molecular Medicine towards + longevity,
personalised lreatment gevity,
« healthy life span
+ age related complex
diseases?

AG Haslberger

379

1.2 Was sind ,neuartige Lebensmittel“?

+Neuartige Lebensmittel” (engisch Nove! Foods") sind nicht nur
sondem auch L

die unter Jvon nicht und

dem Einsatz neuartiger Technologien produzient oder zubereitet

worden sind, weiche bis zum 27.05 1997 nicht in nennenswertem

Umfang in der EG verzehrt wurden.

Mogliche Beispiele sind:

2 Produkte mit neuen Strukturen:

2 Lebensmittel aus nicht traditionellen Rohstoffen:

- Single Cell Proteine, Alger
2 Produkte aus fremden Kulturkreisen:

~ Gordstete Houschrecken, exotisches Obst und Gemiise
2 Neue technische Verfahren

- Hochdrucksterilisierung

381

LM aus nicht traditionellen Rohstoffen

2.6 Lebensmittel aus nicht traditionellen
Rohstoffen

2 Lycopin aus Pilz Blakeslea Trispora

O Synthetisches Lycopin

O Lycopin-Olecresin aus Tomaten
+ Sicherheitsbewertungen durch die EFSA
* Anwendung

Herstellmethoden von Nahrstoffen / Probleme bei der
lebensmittelrechtlichen Abgrenzung als Novel Food

383

address the entire person ?

Markers and mechanims,
omics.

g
b s e e e e

i
!
i

nsinapvianson, mnatan

2023
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G Haslberger

Fettersatzstoffe

252 Fettersatzstoffe

O Einteilung, Anforderungen
O Salatrim

~Spezifikation

» Sicherheitsbewertung
O Olestra

»Spezifikation

~Sicherheitsbewertung

382

Zb Lycopin

Lycopin - Herstellung

2 Mit Hilfe spezieller, lebensmittelrechtlich zugelassener
Losungsmittel wird Lycopin aus Tomaten (Lycopersicon

‘esculentum L.) extrahiert. Ein Kilogramm Tomaten enthilt etwa 20

mg Lycopin.

Haufiger als der Isollerte Farbstoff wird Tomaten-Extrakt eingesetzt.

Er gilt, wenn nicht der enthaltene Antell Lycopin gezielt erhaht

wurde, als firbendes L E)

<

keine E-Nummer tragt, ist er doch in der Zutatenliste aufgefihrt.
on auch chemisclvaynihetisch hergestelt werden.
omaS einer Stelkungnshme dos Wissenschaftichen
Cobonsmitiiassschasses dor EU vom Desombor 1899 dart
synthatisches Lycopin jedoch nicht als Zusatzstoff ingesetzt
werden (SCF/CS/ADDICOL/160 Final). Dies wird damit begrandet,
dass das synthetische Praparat anders als das durch Extraktion

C

sei und
toxikologische Untersuchungen bisher fehiten.
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LM ethnic

2.7 Produkte aus fremden Kulturkreisen

3 Noni-Saft (Fruchtsaft aus Movinda citrfolia)
+ Tavoncrie. tradtonelie Verwendung
+ Herstelhung und Veewendungszweck

+ Wikungsbehauptungen Sicherheitsbewertung
+ Seherhetsbewsitung von Nors-Sat
5N Nasse (Canarium i L)aus " o o Mot 544 e ek v e S
Anbau

+ Tanonomie, radhonels Verwendung
+ Sehethersbewertung von Nangai-Nussen

1 Mo 50k 290 b s Lawos st e, s £
19, Dezember e, ok ok Geariae e 72 bt 2 et aut o b
des Ineehetrbroens von Nanganissen” ols nevariges it Bewete o oot ks BASPYSALLD Finhes o 400

Lebensmittel

385

Functional foods,additives
health claim regulation
Personalisation

387

Entscheidungsbaum 2ur Einstufung von.Planzen und Prlanzentelle” (Botanicals ) in die Kategorien
Lebensmittel". Arzneistoff” und .Neuartige Lebensmittei(zutaten

389
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Sicherheitsbewertung

3 Antragssstor hat e vaditonels Venvendung dureh Ifomatonan aus

Autnahmemengen - kae schadichen Wirkungen durch Verzeh von
ekt Boctat Febetancn oAt pewden

27 Baobab-Fruchtfleisch 2 Aufgrund dec langiahrigen Lebansmielradition von Bacbab-Frochien
el Eropes N de Aneaialr e Schart et Verzhes von

L —— Beobiab-Fruchien o beleot und wvedevarde Suen 2

Verraghehkeit un Toxitat icht A seforde
o DurBaean,
Bahacorooe (ACIRaUINIChID) JRZBI. Hou Wi o uth 3
o bagekzre n o 1 in g v An gubeesa

n o Barche vom 12.7 2007 zu deen Schkss, G2 garock et
pats

Eaobat

wordin

2 st e T Saman Wz, B B 8 ISSeceee M ecaat: tioed ek ic i e
i s s ey et

Berchng vatbk vouaig ot
The fellouing facts shauld be taken inlo eonsideration:

= 3 Analytiealicompasitional and nuitional chasastarlstics of

i g o Toe g v

) Previous history of human exposure:

3 Expected applications as a novel facd and the predicied
axpasure;

3 Mecessity, appropristeness and outcome of snimal stusies
a0 stuies in numans;

3 Nacessity sn outcoms of postIaunch meniering
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) Lebensmittel vs. Arzneimitte|?
+ Bei Pllanzen-Extrakien groie kulturelie Unterschiede in den
Mitgliedstaaten der EU
Lander mit langer Tradition, aber sehr unterschiediichen
Handhabungen (pos. vs neg. Liste, LM vs. AZM)

D Neuartig (Novel Foed) oder nicht?
« Vielfaltige und nicht konsistente Interpretation sowohl auf
Mitgliedstaaten als auch EU-Ebene
- Folge 3 gole Unsia\arheu[er\
eingescl
Eanck\unusmwh:hkenen

388

Food improvement

TMPROVEMENT AGENTS

Food Improvement Agents

Additives:
Fond s, fond anymes and food Ravounngs sre ls kn 35 oo improvemers |
Enzymes,
agents
Flavourings Why add food additives, enzymes and flavourings to foad?
e + amoag others, frod addities preserve, colour and stabilise foad during ts produstion,

packaging o storage.

e + Enzymes hove speciic biochemical actions which serve technological purpases ot any
stage of the foad chain

[« aLTopics [

390
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Safe level

Setting the “safe level”
As part of its safety evaluations of food additives EFSA seeks to establish, when
i i i ionis available),an bl

b
p .g. Wi t
Daily /ntake (ADJ) for each substance.

The ADI is the amount of a substance that people can consume on a daily basis during their whole life
without any appreciable health risk. ADIs are usually expressed in mg per kg of body weight per day
(mg/kg bw/day). The ADI can applyto a ific additi a group of additit ith similar properties.
When i i i dditives, EFSA may either confirm or amend an existing ADI
following review of all available evidence.
When there are insufficient data for establishing an ADI, a margin of safetymay be calculated to

i hether esti ight be of potential concern.
In other cases, for example, for substances that are already presentin the body or regular components of
the diet or that did not indicate adverse effects in animal studies, there is no need to set an ADI.
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Health claim regulation

"sfsan

T 1. MAIN CRITERIA OF HEALTH CLAIMS REGULATION

“Substantistion: human data are contral”

Scientific substantiation requires a favourable outcome in ALL

393

Examples 13.1

FAVORABLE HEALTH CLAIMS (ART 13.1)

Out of 421 IDs related to this area: 42 with favourable outcomes
¥ 14 related 1o immune function (essential nulrients | . copper, folate,
iron, selenium, vit D, A, B12. 86, C, and zinc)
¥ 15 related to Gl function
10 bowsl function (0.g. drid pruns, lactulose, whoat bran fibre,
rye fibre, oat and barley grain fibre)
-4 (e3.
foods with reduced lactose content)
1 reduction of infestnal gas accumulation (e.9. Activated charcosl)
¥ 13 related to absorption/digestion
» 7 Absorption of micronutrients (e.g. Vit C, D, meat or fish, fats)
» 2 Digestion {e.g. Ca, chicride)
» 4 lactose digastion:
(Le. lactase, live yoghurt cultures)

395

08.01.2023

Greentea is produced from the leaves of Camellia sinensis(L.) Kuntze, without fermentation, which prevents
the oxidation of I Most of the in greentea are catechins.
The Panel consi the bl ion between the of (-) g
(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
mag/day while exposure by high-level consumers is estimated to be up to 866 mg EGCG/day, in the adult
populationin 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,
preparedin a iti way, and drinks with an i ition to iti greentea
infusions, are in | to be safe tothe 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
onthe lable data on the potential ad ffects 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 800 mg EGCG/day
taken as a food supplement has been shown to induce a statistically significantincrease of serum
transaminases in treated subjects compared to control.

392

Health claim classification

- Art.13.1 Art.13.5 Art.14

394

Examples 13.5

FAVORABLE HEALTH CLAIMS (ART 1.

14)

Of 155 applications related to this area (07/2015):
¥ 7 applications under evaluation or validation

| Yo i during the

| vs8 I with opinions

’ ¥ 1 with the food not characterised

¥ 5 with insufficient evidence

¥ 45 with cause and effect relationship not established

¥ 7 with favourable outcomes:

» 3 Immune system (e.g. Vitamin D, Zinc)

» 3 bowel function (i.e. sugar beet fibre)
chicory inulin, hydroxyanthracene derv.)

» 1 Absorption of micronutrient (e.g. Vitamin C

396

66



Problems of gut immune claims ( eg
probiotoics

LESSONS [TOM EXPErTEnce Wit TITST DATC OF Saims

- FIRST GUIDANCE ON GUT-IMMUNE CLAIMS (2011)

~ Lack of characterization a major reason for
unfavourable opinions (Art 13.1)

W Man-characterised
microarganisms
180%)

 Others related te
microarganisms
(20%)

Mot just a recommendation as in the past
it £ cup Fepor
Probiciics in Food Condan, Craro, Canada, Aarl 30 and May 1, 2002)

397

New developmements

guidance

L)

* New molecular tools added according to the state-of-art
(multilocus sequence typing, optical mapping, whole-
genome sequencing, etc.). Open list to others.

Characterization

* Move to the general guidance on claims

* Indigenous human bacteria (called “next generation probiotics)
can be considered novel foods (Regulation EU 2015/2283)
Section 9 of EFSA guidance relates to taxonomic and safety
evaluation (under revision)

399

Basis: dietary reference values
1992 US USDA-Pyramide, an individualised approach, age,
lifestyle (work)

~ John Neustadt
Integrative Medicine 2005

203 AG Hashberger
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'I META-ANALYSIS FOR ASSESSING PROBIOTIC EFFECTS 7

10 this resalt are residusl unex; General public health
i SESSSEES recommendations
TR STFTOBTR specific ady #
‘Commercial promotion of a

Conclusions The pooled evidence sug
Maore research s need  Drand/propietary strain

1
ciated with the greatest efficacy and fc
antibiotics.

T vcine e g
Spermidine
Pl e
12100 Spermicing  ht rowis Paath chams Eusagesn Commessen. T ——"
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Artce 13(5)of Reguistien (EC) Mo 192472086
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[ e E—— s p———

400

2003

402

What explains the variability in responses to food ?
E.g. Highly different personal post- prandial glycemic
responses

Different people have
different, opposite
responses to
standardized meal,
bread, Zeeviet al,,
2015, Cell

G Haslberger
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GWAs, SNPs, rare: common variants
moderate, large effects; in different
areas

FTO+MC4R : 1.7 % increase
in fat mass

403

Missing heritability: what is missing to
understand a phenotype, a person:
gene- environment interactions
epigenetics ?

a phenotype?

405

Epigenetic clock, CR, nutrition

407

The penetrance of SNPs,
DTC genetic testing for nutritional advice

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 s
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 on known

and unknown environmental factors.

Prediction of Individual generl risk (o disease
nome-wide assaciation studies

404

Methylation of CpGs established as marker in nutrition, Agouti
mouse: nutrition modulated: interaction nutrition- microbiome-
epigenome

406

Epigenetic miRNAs: food borne, marker for
mechanisms, phenotypes, disorders

seos = W -

R ity and Beln

] M8  Dletory MicroRNA Database
—— )

408

08.01.2023
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Individual dive rsity of gut microbiota reflects
nutrition and lifestyle, mediates individual different
energy extraction, and different metabolisation

Bavk 5€ ot . Mirobiokogyapen 1917

2023

409

Personalisation: obesity: only 30-40 % linked to mendelial
variation, role for gene- environment (epigenetic?)
interactions

®O®®

MOGRIA D DGR AR

ooyl

AG Hashberger

Faces of personal aging: correlations age with
telomers, miRNAs, CPG-methylation,
inflammation
, Correlation age with telomere-
i shortening
7 ] . F Correlation age with
. : mMIRNA-127
i- : -
Correlation age with CPG N
methylation ASPA| A D
Correlation age with CPG -
methylation IL6
202 A asbergr .

412

2023

414

2003

08.01.2023

Individual glucose-responses
mediated by microbiota structure,
personal nutrition predictor, advise

Beigie-Frsonaloed Mt i by redicun of Gceic Sspanses

e can el micrbins
xparis g thas pinien

P

+ BOranes - e it s
e —

“it'sfuntogeta
selfie of “your
inner self”, Joel
Dore

G Haslberger

Personal different responses to nutriton affect
personal different developments of hallmarks of
aging, types of aging, ageotypes

AG Hastberger

Consequences personalised nutrition, EU- Food4me Study,

- <]

Does personslised mkrition work?

2003
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EU- Food4me study results prove ,personal nutrition does Definition of metabotypes from biochemical, genetic-,
better than on size fits all*, microbiota- based information,
J. Mathers (air-)digestion trackers; Consequences

Casa donibedin
emren oA o By

i

Tracylgycerol (TAG), total cholesteral TC),

HOL cholesterol, and glucose:
R Metabotyping seems to be a promising tool to
i, simpliy the delvery of effctive advce.
Metabotype cluster 3 with the bighest
Changs o dictaryntake. Changes in adiposity martrs were occurrence of diseases and rsk factors.
P & generally adviced to reduce the relatively high
Healthy eating ndex informed that they carred consumption of meat and to increase the
the FTO isk alee (level 3 AT/A eatively low consumption of vegetables and
Carriers) than i the nonpersonalized physical activiy compared to clusters 1 and 2.
group
2023 AG Haslberger

2023

415 416

) heaItH/ag'irng.UU'sér of sﬁppléméﬁts,
Consequences of metabotyping, functional foods which address
example specific mechanisms ,, Achilles

Farcan Conrant?
Specrm o ossibites fr Homen Meablism o & B
arboTyps Nine Types ot Typs
e Sttty
b i
0 Lo

A6 Haslberger

Aging: Increase of senescent cells in tissues,
senolysis enables re-juvenation Functional foods, food additives, and precision nutrition
Sirt activation drink mimics certain effects of fasting/CR in the
area of healthy aging and balances microbiota.
T = = MRt ety Ry
e o
« ——
\p T ~
\ senescence atural population o oo o g
o ‘m
o s * - -
P T —
y Veboe | [Caomiai| Wil |
S s e e e |

4G Hasloerger  Domhnall McHughand Jesiis Gil, 1CB 2017

AG Haslberger
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Importance of good biomarkers, the way to
precision medicine, especially cfDNA
Precision Nutrition

B s - =

[ TE—T———"
b G ced Oty Pl

" -
Nutriioral Approsches o te Frrvenlion and
Margrmert o Mol

Aok e

421

Precision, personalised nutrition,
where we are, where to go

T 0 gy A RS P 4 8, 00

Personalilete rshnung und Enisurg! Kascfslereng vos me
EIRSELNAR Typen BOUHIERS 4o BROKESEAAP, SRS eR S0
hresciogsin i e

Pesora

bition w44 hasiaSon of retsbalk s bistd
pigentics and gut micbiots

423 424

Many open questions
remain ...

www.alexander-haslberger.at
Supported www.my-personal.health

425

LTI VTIHIuIvI L.

personal or precision medicine,
synonyme?

personal or precision nutrition,
‘ nyme?

Agplication of Molecular Medicine lowards
personalised treatment

Precision-, personalised nutrition,
the way we may go

Mobile apps and wearable
devices facilitate real-time
assessment of dietary intake and
provide feedback which can
improve glycaemic control and
diabetes management.

By integrating these technologies
with big data analytics, precision
nutrition has the potential to
provide personalised nutrition
guidance for more effective
prevention and management of
complex metabolic diseases

(D. D. Wang & Hu, 2018).

Vortrag AKE 2021

426
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http://www.alexander-haslberger.at/
http://www.my-personal.health/

Development of microbiota, I.s., and epigenetic
system, imprinting

Development prenatal, Interaction with 1.5, epigenetic maternal factors,
Diversity:delivery, breastfeeding, imprinting in 1000 days of life

427

Lifestyle: Exercise modulates
microbiota metabolites and
_epigenetics (miRNASs)

Enhanced amount of SCFA producers by exercise ?
Production of metabolites decides effectivity of
exercise against diabetes

429

Interactions diet microbiota and
Epigenetics, experience

08.01.2023

Gut brain axis: Microbial metabolites regulate treg, th17 balance,
important for cognitive resilience

The gut brain axis: microbiota regulate bio-availability of polyhenol
metabolites and their activity in neurological disorders,
Glullo M Pasinettl, Icahn School of Medicine at Mount Sinai, USA

428

Toxins: Glyphosate, bisphenols, microbiota
and epigenEtics

430

Dietary ingredients and microbiota derived
metabolites (SCFAS) address all elements of the
epigenetic system

431

432
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Microbiota predict personal
responses to diets

Dl o) ansye . 1 e o w2
et e

Keeping biood sugar ncheck.

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”

Mo
RealthBioCare GmbH
Precision Probiotics +
Prebiogics with Vieme's
Gut Intelligence™ Test

Study design

Buchinger Fasting < 120 kcal/day
n:22in Pernegg Monastery

Active (N. 131) Placebo (n: 30)
Intervention 3 months

Feces, blood spots, before and Feces, Blood spots before, after 1,3
After the end, first solid feces month

llluminia sequencing, Line 1 methylation bisulfite gPCR,
HR-MCA, RNA, MiRNA RT QPCRi

AG. Haslberger 2021

08.01.2023

Definition of metabotypes from genetic-, microbiota-
metabolomics- based information, Metabotyping, fooddme

| ==

I

Walcame o 0

Ty

Sparn o st b o el
g Nadle e

2023 4

434

Gut host interactions of central importance
case study: comparing caloric restriction :
fasting Mimetics

CR, fasting: Fasting mimetics: AMPK, SIRT, TOR e e =
pathways similar, difference ketogenesis

436

In vitro confirmation that selected compounds are active
in preadipocytes, 3T3. Markers for Senescence,
autophagy, expression SIRT 3. Best EGCG

F==TEe -
| Anmnemanne B R
FaLriee ST Bucsnege R

B AR WA

Phioretin, BHB, Butyrate (Merck)

Pre, Adipocytes, fat droplets
B-Gal, senescence a38

2003

438
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http://www.weizmann.ac.il/immunology/elinav/
http://www.wisdom.weizmann.ac.il/~/eran/
http://www.cell.com/abstract/S0092-8674(15)01481-6
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3M. sirt inducing drink increased Actinobacteria (BIF), Firmicutes/Bacteroidetes ratio

Buchinger fasting resulted in a rise in the distribution of Proteobacteria, increased decreased (nS) and correlated with BMI. Only Fasting increased Butyrate significantly

microbiota diversity and a significant increase in Christensenella

2

A Haslberger 2021 a9 AG. Haslberger 2021 440

439 440

Fasting, but also the fasting mimetic could increase expression of FoxO1, SIRTs, MLH1 and miRNas positive correlation of the abundance of butyrate-producing Bacteroidetes with
discussed in aspects of autophagy, senescence , DNA repair and longevity. Mir125, siRT-1 expression, telomere length

AG. Hastberger 2021 a2

441 442

Covid, long covid, microbiota and epigenetics

Conclusions

— Patents i o v s ot .
® uromome orbos

s

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 )

o N
Microbiota structure seems to -
interfere with the expression of
Sirtuins and metabolism relevant
miRNAS

‘SkewCRg. Universityof Hong Kang, Hong Kong

AG. Haslberger 2021 a3
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3 MIRNAS monitor SARS-COV-2 Infection, MIRNAS
Monitor anti-viral immune- Responses

o s ey g

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

ey .-“..‘é“:v'«'u’“d P "------.‘-""'d
R e
aees

Aging, bacterial diversity, uniqueness and
health

Aging and diets are reflected in the epigenetic Clock, CPG-
DNA methylation; personal types of aging can be seen in
ageotypes

203 AG Hastberger

Modulation of I.S. -, and viral infection relevant miRNAs and
inflammation related NFkb after 2 M

mIRNA3OeS. mIRNATOL NFKb mRNA

p=0014 p=,050

446

Bacteroidetes decide upon healthy aging ?

« Bacteroides declines with extreme age in healthiest
Jon: subjects, Y subj

The identified microbiome pattern of healthy ageing
is characterized by a depletion of care genera found
across most humans, primarily Bacteroides. Retaining.
a high Bacteroides dominance into older age, or
having a low gut microbiome uniqueness measure,
predicts decreased survival in a 4-year follow-up

448

Faces of personal aging: correlations of age with
telomers, CPG-methylation, inflammation,
mirnas( n>500)

Correlation age with telomere-shortening

Correlation age with CPG methylation ASPA.

— il

Correlation age with CPG methylation IL6

. Correlationage with miRNA-127

a9 2003 AG Hastberger

450
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Age dependent epigenetic markers: In the Metabolic Di . . lised .. )
disease group (MD) correlations are disrupted, ISCussion: personalise (pFECISIOﬂ
n>300

prevention, medicine, nutrition
Salutogenesis ?

n of Molscular Medicing (awards

Applcator
personalsed treatment
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