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A multidisciplinary Systems 
Biology (cell-based, in 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 
tissue-specific loss of proteostasis
d. The deregulation of proteostatic 
modules in aging and/or age-
related diseases
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* >320 Tg lines of proteostatic, mitostatic, genome stability genes,  reporters, etc.
# a biobank of numerous normal and cancer human or mouse/rat cell lines
** 4 Tg lines of CLU (molecular chaperone) ubiquitous or tissue-specific OE
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Age-Related Diseases
(e.g., cancer, degeneration,  diabetes, etc.)

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.

No cell type is 
spared from ageing

Ageing - an unnatural period of life
"Nothing in Biology Makes Sense 
Except in the Light of Evolution“

Theodosius Dobzhansky

(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. 

Aging is the primary risk factor for most major human pathologies

(>65 y.o.)(>75 y.o.)(>45 y.o.)
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Hallmarks of Aging
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(Neuro)-degenerative diseases

Cardiopathies



Current drugs
(therapeutic interventions)

Atherosclerosis
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Age-related diseases…

Argyropoulou et al. (2013). Nat Prod Rep. 30, 1412-37

Natural compounds / 
drugs

(preventive  interventions)

Healthspan increase
(or delay of Aging)

Reduce damage
(e.g., neutralize 

stressors) Activate cell 
protective 

mechanisms

Natural products (extracts or pure 

compounds) exert a broad range of 

biological activities, and therefore, 

they constitute the ultimate inventory 

of seeking novel structures capable 

of diverse and sometimes 

extraordinary anti-aging effects

Anti-aging interventions as a systemic 
approach to also tackle age-related diseases

Can we decelerate the clock?



Small molecules for the modulation of 
age/age-related diseases-related 

therapeutic targets



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

Bio-evaluation

Pharmaceuticals

Cosmeceuticals

Neutraceuticals

Using claims to add value



High throughput Small Molecules 
Discovery Platform

High-tech technological platforms - involvement in high 
throughput screening for the isolation of bioactive compounds 

from various sources of the biosphere

A feasible approach

http://ec.europa.eu/programmes/horizon2020/en/news/horizon-2020-projects-have-been-published
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The indirubin derivative 6-Bromoindirubin-3'-
oxime (6BIO) activates proteostatic modules, 
reprograms cellular bioenergetics pathways 
and exerts in vivo anti-aging effects



The National and Kapodistrian 

University of Athens Trial:

COVID-19 patients, Vaccine recipients, 

omics analyses for Systems Vaccinology

SARS-CoV-2
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