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Regenerative Medicine: where do we stand? 
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Animal models
Epigenetics
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Zygote = totipotent stem cell
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12-15hrs after 
fertilization

2-3 days after 
fertilization

12 hrs after 
fertilization

2-3 days after 
fertilization

pluripotent
stem cells
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ES cells





Conrad Hal Waddington (1905-1975)

epigenetic landscape
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De Luca et al.
Nature cell biology
(2019)



Transgenerational Aging & Gendered Life-Cycle Approach.   EC2U Summer School (Pavia) 18-25 September 2022                       Dr.  Manuela Monti 



As we age our stem cell numbers diminish and begin to mutate 
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Cox and Redman, Placenta (2017) 



*

*

*

Some of the causes related to aging:



Vulnerability
to cell death
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Prof. Minoru Ko
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protect genome from degradation
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Epigenetics

Epigenetics is the study of how your 
behaviours and environment can 

cause changes that affect the way 
your genes work. 

Unlike genetic changes, epigenetic 
changes are reversible and do not 

change your DNA sequence, but they 
can change how your body reads a 

DNA sequence.







149 millions in 2019
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sens.org Strategies for Engineered Negligible Senescence
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AI + medicine

gerontology      engineering      geriatrics

metabolism pathologydamage
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Aging is a pathology and thus it 
can be treated

Biogerontology:
the science of understanding

aging and longevity



https://www.sens.org/
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www.calicolabs.com
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What are
we doing today?
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Leveling Waddington: the emergence of direct programming and the loss of cell fate 
hierarchies (2013)
Julia Ladewig, Philipp Koch and Oliver Brüstle 

1

Transgenerational Aging & Gendered Life-Cycle Approach.   EC2U Summer School (Pavia) 18-25 September 2022                       Dr.  Manuela Monti 



Nobel prize in physiology or medicine 2012
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www.clinicaltrials.gov
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www.turn.bio
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Pipeline
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June, 2019
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Tortorella et al. European biophysic j, 2021Healthy cells
Diseased cells
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- Look deep into nature, and then 
you will

understand everything better –

3

Pavia, covered bridge
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Arctica islandica

q longest lived non-colonial metazoan known on 
earth, with a recorded lifespan of >500 years

ü low proteasome activity: it delays 
the entry of their final life zone

ü adaptive homoeostasis in response
to acute or chronic stress during their life 

course

Sea urchin

q marine invertebrates that maintain huge 
regenerative and reproductive capacity throughout 

their lifespan (up to 200 years)
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q ‘diseasome of ageing’ including chronic
kidney disease diabetes, cardiovascular
disease, osteoporosis, muscle wasting,

arteriosclerosis and organ dysfunction

ü changes in white adipose tissue 
and skeletal muscle are likely to be 
responsible for the metabolic shift 

in these animals

ü diversity in the gut microbiota 
during hibernation is involved in 

metabolic changes

ü despite a long period of 
immobilisation, muscle mass and 

strength are well maintained 
during hibernation

ü mitochondrial biogenesis 
involved during hibernation

bears

squirrel
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Subramanian et al. J. Translational Medicine (2020)

Personalized medicine
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NATIONAL INSTITUTES OF HEALTH (NIH, USA)
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http://www.notimpossible.com/



Aging and the manifestations of age-associated disorders can be delayed by regular 
exercise, caloric restriction AND…..
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98years old yoga teacher




