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' Group of “Ageing and Age-Related Diseases’

A multidisciplinary Systems F
Biology (cell-based, /n vivo
models) approach in order to
understand:

a. The different levels of regulation
and cross-talk of the various
proteostatic machineries

b. The interaction, wiring and
functional integration of PN with
mitostasis and genomic integrity

c. The systemic effects induced by
Organism (1 tissue-specific loss of proteostasis
cell/ d. The deregulation of proteostatic

Organism modules in aging and/or age- ) .TI_
related diseases

Cell

Mammalian
cells*

http://scholar.uoa.gr/itrougakos/home

*>320 Tg lines of proteostatic, mitostatic, genome stability genes, reporters, etc.

# 3 biobank of numerous normal and cancer human or mouse/rat cell lines
** 4 Tg lines of CLU (molecular chaperone) ubiquitous or tissue-specific OE

i Drosophila
flies*

Regulation of the Proteostasis
network components

Transgenic
mice**

TROUGAKOS. Lab; ¢,

Group of ‘Ageing and Age- -reloted D.lr-cﬂses

Human cohorts (e.g.
cancer patients)
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ROS & Ca?* ° !Cell Death

PROTEOSTASIS NETWORK (PN) and Homeostasis @

Proteome Damage Responses (PDR) \ }oo
(a decision to fold, hold, or degrade)

Apoptosis/Necrosis
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Niforou et al. (2014). Redox Biol. 30, 323-332

Gumeni and Trougakos (2016). Oxid Med Cell Longev. 4587691
Gumeni et al. (2017). Int J Mol Sci. 18(10)

Sklirou A, et al. (2018) Cancer Lett. 413, 110-121

Tsakiri and Trougakos (2019). Int Rev Cell Mol Biol. 314, 171-237

Sykiotis GP, Bohmann D. (2010). Sci Signal. 3, re3



"Nothing in Biology Makes Sense

except n the Light of Evolution” Ag@jng - an unnatural period of life

Theodosius Dobzhansky
Stress responses . ReprOdUCtion .
(Fully Active) (less tightly programmed as compared to construction) Muscular
Survival -

Aging is the primary risk factor for most major human pathologies
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(A) Cardiovascular disease incidence in England in 2006 (source: British Heart Foundation
‘Coronary heart disease statistics’ 2010).

(B) Dementia prevalence in EU countries in 2006 (source: Alzheimer Europe, 2009).

(C) Age-specific mortality rates per 100,000 population, UK (source: Cancer Research UK).

From: Niccoli and Partridge (2012). Curr Biol. 22, R741-52.

Age-Related Diseases
(e.g., cancer, degeneration, diabetes, etc.)

Gorgoulis et al., (2018). J Pathol 246, 12-40. No Cell type is
Trougakos (2019) Aging 11, 5289-5291. .
Trougakos (2023). In submission SpaI"Ed from ageu'\g

Ageing is an inevitable consequence of life for nearly all organisms
It mostly reflects the outcome of complicated interactions between genetic factors along with the accumulation of a
variety of deleterious stochastic changes over time due to a progressive failure of homeostasis that promotes multiple
biochemical, molecular, and cellular changes which lead to increased disability, morbidity, and inevitably to death.




Hallmarks of Aging
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Argyropoulou A, et al. (2013). Nat Prod Rep. 30, 1412-37
Lopez-Otin C, et al. (2013). Cell. 153, 1194-217
Schmauck-Medina et al. (2022). Aging (Albany NY). 14, 6829-6839




Tsakiri et al. (2013). Free Radic Biol. Med. 65, 1155-1163
Tsakiri et al. (2013). Aging Cell 12, 802-813
. Jsakiri et al. (2013). FASEB J. 27, 2407-2420

Cell
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Metabolism

Autophagy |
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* pathways
Proteostasis 1Y Protein Proteasome g o nesis/
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aamuse® FAutophagy == Pleiotropic effects of
Tsakiri et al. (2019) Aging Cell 18, e12845.
Tsakiri et al. (2019) Autophagy 15, 1757-1773.
Gumeni et al. (2019) Redox Biol 24, 101219.
Gumeni et al. (2021) Cells 10, 3577.

S B Gumeni et al. (2023) Cells 12, 2650.

NFE2-Related Transcription Factor 2
Coordinates Antioxidant Defense with
Thyroglobulin Production and lodination
in the Thyroid Gland

Gerasimos Sykiotis lab: Service of Endocrinology, Diabetology and
Metabolism, Lausanne University Hospital, CH-1011 Lausanne, CH
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(Neuro)-degenerative diseases

CDDpress e

ARTICLE OPEN W) Check for updates
Nrf2 activation induces mitophagy and reverses Parkin/Pink1
knock down-mediated neuronal and muscle degeneration
phenotypes

Sentiljana Gumeni', Eleni-Dimitra Papanagnou’, Maria S. Manola(®' and loannis P. Trougakos'

| Cell Death and Disease (2021)12:671 SPRINGER NATUREl

ng 105 (2021) 137-147

Contents lists available at ScienceDirect

Neurobiology of Aging

NELROBIOLOGY
AGING

journal homepage: www.elsevier.com/locate/neuaging.org
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Amyloid toxicity in a Drosophila Alzheimer's model is ameliorated
by autophagy activation

Cardiopathies

Received: 4 April 2022 ‘ Revised: 1 August 2022 ‘ Accepted: 31 August 2022

DOI: 10.1111/acel. 13715

Aging

RESEARCH ARTICLE

Autophagy activation can partially rescue proteasome
dysfunction-mediated cardiac toxicity
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Cancer

Cancer
worldwide prevention

Fs Ig
Can we decelerate the clock?
@ Anti-aging interventions as a systemic
approach to also tackle age-related diseases

Age-related diseases...

Natural products (extracts or pure
p— compounds) exert a broad range of
biological activities, and therefore,
Cardiovascular they constitute the ultimate inventory
Diabetes of seeking novel structures capable
of diverse and sometimes
extraordinary anti-aging effects

Atherosclerosis

Current drugs
(therapeutic interventions)

Neurodegeneration

iy

Natural ;ompounds / Healthspan increase
rugs .
(preventive interventions) for duly o Aging)
- - S
v
Reduce damage
(e.g., neutralize v

stressors) Activate cell
protective
mechanisms

Argyropoulou et al. (2013). Nat Prod Rep. 30, 1412-37
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Small molecules for the modulation of
age/age-related diseases-related
therapeutic targets
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Bio-evaluation

—A

Using claims to add value

7

Cosmeceuticals ‘J

Pharmaceuticals ‘J

‘ Neutraceuticals ‘J

- Assay development
- Screening (cell-free, cell-based, or in vivo)




Active and
Healthy Ageing . . . . .
For you & with you throughput screening for the isolation of bioactive compounds

from various sources of the biosphere

High-tech technological platforms - involvement in high
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4 YEARS

TASCMAR is a collaborative research project funded under the EU Horizon 2020 programme and aspires to develop new tools and strategies to

overcome existing bottlenecks in the discovery and application of marine-derived biomolecules, with a focus on

From exploring the possibility for new medical drugs without harmful side effects, nutraceuticals (e.g.
developing technologies for bioremediation, TASCMAR will investigate the potential of the underutilized mesophotic zone of thi
and 100 meters depth) and will develop innovative approaches for the cultivation and extraction of marine invertebrates and sym

Project Impact

pilotscale.

Enhanceent of
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TASCMAR is part of the EU Blue Growth Strategy, aiming to unlock the potential of seas, oceans and coasts for sustainable growth. The prOjectWill be
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http://ec.europa.eu/programmes/horizon2020/en/news/horizon-2020-projects-have-been-published

Active and
Healthy Ageing
For you & with you

The indirubin derivative 6-Bromoindirubin-3'-
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ORIGINAL RESEARCH COMMUNICATION

The Indirubin Derivative 6-Bromoindirubin-3’-Oxime
Activates Proteostatic Modules, Reprograms Cellular
Bioenergetic Pathways, and Exerts Antiaging Effects

Eleni N. Tsakiri! Nicolas Gaboriaud-Kolar® Kalliopi K. lliaki! Job Tchoumtchoua?

Eleni-Dimitra Papanagnou, Sofia Chatzigeorgiou, Konstantinos D. Tallas,

Maria Halabalaki? Alexios-Leandros Skaltsounis? and loannis P. Trougakos1

Emmanuel Mikros?

7
’

6-bromoindirubin

Selected NCs

Gene expressio

n
o

< = At A2 A3 i
>  Score: B 2
] e =R
§ evaluation = | Ex1
s g | Y
HEL— 3]
4 2H0 S | NC-4
< = e
M= :
H o ¢
2

S

H S
13 1= time
H
%
&

www.nature.com/scientificreports

SCIENTIFIC REPQRTS

OPEN ' 6-bromo-indirubin-3’-oxime (6BIO),
-aGlycogen synthase kinase-3(3
_inhibitor, activates cytoprotective
cellular modules and suppresses
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COVID-19 patients, Vaccine recipients, |
omics analyses for Systems Vaccinology

A TEAM APPROACH...

MORE OPTIONS & BETTER OUTCOMES
SARS-CoV-2
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