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• Microbiota structure and diversity

• Microbiota Nutrition, Epigenetics

• Exercise, metabolics

• Gut brain, Fasting, Fasting Mimetics

• Aging

• Covid 



DEVELOPMENT OF MICROBIOTA,  I.S., AND 
EPIGENETIC SYSTEM, IMPRINTING

Development prenatal, Interaction with I.S., epigenetic maternal factors, 

Diversity:delivery, breastfeeding, imprinting in 1000 days of life

I.S.



INTERACTIONS  MICROBIOTA DIVERSITY -
I.S.- EPIGENETIC SYSTEM IN SENESCENCE

Inflammaging



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, 

Giulio M Pasinetti, Icahn School of Medicine at Mount Sinai, USA 



LIFESTYLE: EXERCISE MODULATES
MICROBIOTA METABOLITES AND 

EPIGENETICS (MIRNAS)

Enhanced amount of SCFA producers by exercise ?  

Production of metabolites decides effectivity of 

exercise against diabetes



TOXINS: GLYPHOSATE, BISPHENOLS, 
MICROBIOTA AND EPIGENETICS

Lisa Buchenauer, Helmholtz Centre for

Environmental Research Leipzig, Germany 



INTERACTIONS DIET MICROBIOTA AND 
EPIGENETICS, EXPERIENCE

Dina Bellizzi, University of Calabria, Italy , Annalisa 

Terranegra, Sidra Medical and Research Center, Qatar 



DIETARY INGREDIENTS AND MICROBIOTA DERIVED
METABOLITES (SCFAS) ADDRESS ALL ELEMENTS OF 

THE EPIGENETIC SYSTEM



MICROBIOTA PREDICT PERSONAL 

RESPONSES TO DIETS

Eran Elinav and Eran Segal, 

Weizmann Institute of monitoring 

the blood sugar, diets, and other 

traits of 800 people, they built an 

algorithm that can accurately 

predict how a person's blood-

sugar levels will spike after eating 

any given meal.

They also used these personalized 

predictions to develop tailored 

dietary plans for keeping blood 

sugar in check.

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


DEFINITION OF METABOTYPES FROM GENETIC-, 
MICROBIOTA- METABOLOMICS- BASED INFORMATION,  

METABOTYPING, FOOD4ME 

2021AG Haslberger 10



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“

2021

AG Haslberger
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GUT HOST INTERACTIONS OF CENTRAL IMPORTANCE
CASE STUDY: COMPARING CALORIC RESTRICTION : 

FASTING MIMETICS

CR, fasting: Fasting mimetics: AMPK, SIRT, TOR 

pathways similar, difference ketogenesis



STUDY DESIGN

A.G. Haslberger 2021 13

Active (N. 131) Placebo (n: 30) 

Intervention 3 months

Feces, Blood spots before,  after 1,3 

month

Buchinger Fasting < 120 kcal/day

n: 22 in  Pernegg Monastery 

Feces , blood spots, before and 

After the end, first solid feces

Illuminia sequencing, Line 1 methylation bisulfite qPCR,  

HR-MCA, RNA, MiRNA RT QPCRi



BUCHINGER FASTING RESULTED IN A RISE IN THE 
DISTRIBUTION OF PROTEOBACTERIA, INCREASED 

MICROBIOTA DIVERSITY AND A SIGNIFICANT INCREASE IN 
CHRISTENSENELLA

A.G. Haslberger 2021 14



3M SIRT INDUCING DRINK INCREASED ACTINOBACTERIA. 
FIRMICUTES/BACTEROIDETES RATIO DECREASED AND 
CORRELATED WITH BMI. ONLY FASTING INCREASED 

BUTYRATE SIGNIFICANTLY 

A.G. Haslberger 2021 15



POSITIVE CORRELATION OF THE ABUNDANCE OF 
BUTYRATE-PRODUCING BACTEROIDETES WITH MIR125, SIRT-

1 EXPRESSION, TELOMERE LENGTH 

A.G. Haslberger 2021 16



CONCLUSIONS

A.G. Haslberger 2021 17

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



COVID, LONG COVID, MICROBIOTA
AND EPIGENETICS

The Promise of Microbiota Modulation during COVID-19 Pandemic 

Siew C Ng, University of Hong Kong, Hong Kong 



3 MIRNAS MONITOR SARS-COV-2 INFECTION, 
MIRNAS MONITOR ANTI-VIRAL IMMUNE-

RESPONSES



MODULATION OF I.S. -, AND VIRAL INFECTION
RELEVANT MIRNAS AND INFLAMMATION RELATED

NFKB AFTER 2 M

miRNA30e5

p= 0,01

miRNA101

p= 0,014

NFkb mRNA

p= ,050



AGING, BACTERIAL DIVERSITY, 
UNIQUENESS AND HEALTH



BACTEROIDETES DECIDE UPON HEALTHY
AGING ? 

The identified microbiome pattern of healthy ageing 

is characterized by a depletion of core 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



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

AGING CAN BE SEEN IN AGEOTYPES

2021AG Haslberger 23



FACES OF PERSONAL AGING: CORRELATIONS
OF AGE WITH TELOMERS, CPG-METHYLATION, 

INFLAMMATION, MIRNAS( N>500) 

2021AG Haslberger 24

Correlation age with telomere-shortening

Correlation age with miRNA-127

Correlation age with CPG methylation ASPA 

Correlation age with CPG methylation IL6 



AGE DEPENDENT EPIGENETIC MARKERS: IN THE 

METABOLIC DISEASE GROUP (MD) CORRELATIONS

ARE DISRUPTED, N>300  

Marker direction

All HC MD all HC MD

ASPA --

IL6 --

TNF --

miR-19b --

miR-let-7a-5p ++

miR-877 ++

miR-151a ++

miR-127 -+

miR-30e-5p --

miR-150

miR-21

miR-101

age group 

comparison

correlation 

analysis

All Healthy controls Metabolic disorders

<0,001 <0,001 <0,001

Trend (pearson: -0,127, 

p=0,079) Pearson -0,73, p=0,412 Pearson -0,201, p=0,108

Trend (spearman -0,054, 

p=0,384)

spearman -0,053, p= 

0,491 pearson -0,105, p=318

Linear regression: p= 

0,018; (spearman -

0,298**, p=0,005)

Linear regression: p= 

0,027 (spearman -

0,352** p=0,008)

spearman -0,174, 

p=0,341

Linear regression: p= 

0,028 (pearson 0,236*, 

p=0,028)

Linear regression: p= 

0,001 (pearson 0,445** 

p=0,001) pearson -0,085, p=0,613

Trend (spearman 0,207, 

p=0,058)

Trend Linear regression: 

0,054 (spearman 

0,288*, p=0,047) spearman 0,105, p=0,544

Trend (spearman 0,151, 

p=0,166)

Linear regression 0,033 

(spearman 0,295* 

p=0,039) spearman 0,059, p=0,727

Trend (pearson 0,288, 

p=0,055) pearson 0,196, p=0,336

Trend pearson 0,444, 

p=0,057

Trend (spearman -0,246, 

p=0,163)

Trend spearman-0,436, 

p= 0,055 spearman 0,048 p =0,869

Trend (pearson -0,114, 

p=0,522) pearson 0,082, p=0,731 pearson -0,416, p=0,139

Trend (pearson, -0,091, 

p=0,153) pearson -0,094, p=0,233 pearson -0,098, p=377

Trend (pearson: -0,228, 

p=0,195)

Trend: pearson -0,317, 

p=0,173 pearson -0,074, p=0,803

correlation

ASPA

IL6

TNF

miR-19b

miR-let-7a-5p

miR-877

miR-151a

miR-127

miR-30e-5p

miR-150

miR-21

miR-101

All Healthy controls Metabolic disorders

p=0,000, korr. R2=0,185

0,001, korrR2 =0,207, überall 

9<0,001, außer zwischen 

40:59 zu 60-79:0,013

korrR2 = 0,140, 20-

39:40-59: p = 0,041; 20-

39:60-79: p=0,002 ANOVA Univariat

Sign. (20-39:60-79, p= 

0,029) korr R2=0,026 Trend means Trend means ANOVA Univariat

Trend means Trend means Trend means Kruskal Wallis

Sign. 20-39:40-59 p=0,047 Trend p=0,06 Kruskal Wallis

Trend means

sign. (20-39:40-59: p=0,023); 

sign. (20-39:60-79: p=0,028) 

korrR2 = 0,162

sign. (20-39:40-59: 

p=0,027) korrR2 = 0,145 ANOVA Univariat

X Trend means X Kruskal Wallis

X Trend means X Kruskal Wallis

Sign. (40-59:60-79, p= 

0,016) korr R2=0,133

Sign. (40-59:60-79 p=0,046) 

korrR2= 0,167 X ANOVA Univariat

Trend means Trend means Trend means Kruskal Wallis

Age Group



DISCUSSION: PERSONALISED (PRECISION) 
PREVENTION, MEDICINE, NUTRITION

SALUTOGENESIS ? 

2021AG Haslberger 26



Slides and materials:

www.My-Personal.Health

Alexander.haslberger@univie.ac.at

S. Lilja, A Pointner, U. Krammer, B. Hippe, Haslberger, A.G.

http://www.my-personal.health/




MICROBIOTA AND METABOLIC
DISORDER, INSULIN DEPENDENT

DIABETES


