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CEI S P Al MEDICINEI MODERNE

> PREVENTIVA
> PERSONALIZA
> PRECISA (DEP

> PREDICTIVA

> PARTICIPATIVA



»

Medicina traditionala = reactiva / curativa / suportiva
Pacient — (lat. patiens / pati = a suferi)

Starea de sanatate — concept dinamic - Pacientul sanatos

Conceptul de boli cronice
Etio-patogeneza
- —»> abandonarea criteriilor de clasificare a bolilor (sec. 1X-X)
- > extinderea conceptului de stare de sanatate = viziune globala /
holistica si sustenabila (definitia OMS)

Medicina moderna = proactiva (preventiva)



MEDICINA PREVENTIVA

PREVENTIA

Primordiala
Primara
Secundara
Tertiara

Cuaternara




MEDICINA PERSONALIZATA

- In acord cu definitia OMS a stérii de sanatate

- Spre deosebire de medicina co
medicina 5P tine cont de cara
si epigenetic, farmacogeneti

- Proiectarea studiilor clinice
evolutie similara si reacfioneaz



1. Dezvoltarea si democratizarea instrumentelor de analiza a mecanismelor organismelor vii — aparitia
unei noi discipline medicale - biologia moleculara

- dezvoltarea clonarii genelor

- bazele tehnologice pentru biotehnologi

2. Implementarea unor proiecte majore transnationale - secventierea genomului uman

3. Crearea de echipe medicale si stiintifice multidisciplinare
- provocare pentru programele actuale de predare in cursurile universitare de stiinte
biomedicale

4. Dezvoltarea unei noi discipline, biologia sistemelor = viziune integrativa asupra functionarii
sistemelor vii

5. Conceptualizarea unei noi practici medicale cunoscuta sub numele de medicina de sisteme,
rezultatul aplicarii biologiei sistemelor in practica medicala.



MEDICINA PREDICTIVA

- Corolarul MEDICINEI PREVENTIVE / PERSONALIZATE / DE
PRECIZIE

Predictia:
—> incidentei / prevale
—> evolutiel
—> expectantelor, rezu




MEDICINA PARTICIPATIVA

- Medicina traditionala utilizeaza in principal profesionistii din domeniul sanatatii si
serviciile publice pentru a oferi educatie pentru sanatate

- Medicina 5P plaseaza retelele (p
sanatatii) in centrul sau pentru a
domeniul sanatatii, ingrijitorii (familia

- = participativa - invita subiectul
preventie si ingrijire

- Compliantd > ADERENTA




MEBIEIINASSIRE

..... Perspective peERiiEIeNEVEISERRIIET IR




MEDICINA 5 P -

..... Perspective pentru era reverse-ageing ?

Cercetarea ageing / antiageing — ritm lent

- Doua revolutii majore
1). Revolutia in speranta de viata
- Speranta de viata la nastere
mortalitatii infantile (igiena, vacci

2). Cresterea longevitatii (incep
screening / dg. / terapie 1n
neurodegenerative, oncologice, etc




MEDICINA 5 P -

..... Perspective pentru era reverse-ageing ?

Cercetarea ageing / antiageing — ritm lent

- ....Calitatea vietii odata cu cresterea sperantei de viata????

- Imbatranim pentru ca celulule noas
varsta s-au identificat 2 tipuri de celul

- celule senescente

- celule care au tendinta d
deprogramare

- Oare nu ar trebul sa conside
pe care ar trebul sa o tratam ?



MEDICINA 5 P -

..... Perspective pentru era reverse-ageing ?

Cercetarea ageing / antiageing — PROVOCARI / PERSPECTIVE:

- Oare nu ar trebui sa consideram batranetea ca pe o boala in sine,
pe care ar trebui sa o trata

- ....Reversing the agel

Researchers are lobbying
people




TURNING BACK THE CLOCK OF AGEING
REVERSE AGEING

1. TELOMERAZEL
2. Terapia SENOLI
3. REPROGRAMA

biologic




TURNING BACK THE CLOCK OF AGEING
REVERSE AGEING

1. TELOMERAZELE —¥
2. Terapia SENOLITICA

3. REPROGRAMAREA




(din gr. telos - capat si meros - parte)
- 0 regiune de repetitiv situat la capatul fiecarui linear

- Turn-over-ul celular: transmiterea informatiei genetice prin replicarea ADN

- ADN polimerazele (asamblarea ): molecula initiala de ADN este
replicata pt. a crea doua secvente identice de ADN (la fiecare diviziune a unei

celule, ADN polimeraza dubleaza ADN-ul celulel)
(premiul Nobel 1959, Komberg et al.)

- - incapabila sa copieze capetele ADN - odata cu fiecare replicare
celulara se pierd aprox. 30-200 repetitii din telomer - o0 permanenta scurtare a
telomerilor


https://ro.wikipedia.org/wiki/ADN
https://ro.wikipedia.org/wiki/Cromozom
https://ro.wikipedia.org/wiki/Nucleotid%C4%83
https://ro.wikipedia.org/wiki/ADN_polimeraz%C4%83
https://ro.wikipedia.org/wiki/ADN_polimeraz%C4%83
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- scurtarea telomerilor - pierderea stabilitiati cromozomilor / rearanjari
cromozomiale - moartea celulara ( )

—> Intrarea intr-o stare numita senescenta replicative

- enzime care controleaza si restabilesc secventele repetitive pierdute
(Blackburn,Szostak si Greider,Nobel Prize- 2009)

- Studii experimentale: administrarea telomerazelor potential T de diviziune /
reinnoire celulard DAR cu pretul T masive a riscului bolilor pentru care diviziunea
celulara excesiva este modus operandi: afectiunile oncologice

- administrarea intermitenta de telomeraza
— studii experimentale - studii pe om


https://ro.wikipedia.org/wiki/Apoptoz%C4%83

- Celulele senescente - emit un cocktail de molecule citotoxice (SASP
the senescence-associated secretory phenotype)

(Herbig et al., ; Coppé et al., ; Kuilman et al., )

- grabesc apoptoza celulard = T riscul bolilor degenerescente

- Distrugerea selectiva a celulelor senescente - MEDICATIA
SENOLITICA: clearance-ul celulelor senescente prin activarea unei
gene “suicidare”

- Dasatinib, PAI-2, PI3K, quercetina


https://onlinelibrary.wiley.com/doi/10.1111/acel.12344#acel12344-bib-0031
https://onlinelibrary.wiley.com/doi/10.1111/acel.12344#acel12344-bib-0011
https://onlinelibrary.wiley.com/doi/10.1111/acel.12344#acel12344-bib-0037
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Original Article & Open Access () ()

The Achilles’ heel of senescent cells: from transcriptome to
senolytic drugs

¥i Zhu, Tamara Tchkonia, Tamar Pirtskhalava, Adam C. Gower, Husheng Ding, Nino Giorgadze,
Allyson K. Palmer, Yuji lkeno, Gene B. Hubbard, Marc Lenburg, Steven P, O'Hara ... See all authors

First published: 09 March 2015 | https://doi.org/10.1111/acel.12344 | Citations: 1,715

= SECTIONS “*pDF % TOOLS « SHARE

Summary

The healthspan of mice is enhanced by killing senescent cells using a transgenic suicide
gene. Achieving the same using small molecules would have a tremendous impact on
quality of life and the burden of age-related chronic diseases. Here, we describe the
rationale for identification and validation of a new class of drugs termed senolytics, which

Volume 14, Issue 4
August 2015
Pages 644-658
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Identification of a novel senolytic agent,
navitoclax, targeting the Bcl-2 family of
anti-apoptotic factors

Yi Zhu, Tamara Tchkonia,

Heike Fuhrmann-5troissnigg,
Haiming M. Dai, Yuanyuan'Y. Ling,
Michael B. Stout, Tamar Pirtskhalava,
Nino Giorgadze, Kurt O. Johnsan,
Cory B. Giles, Jonathan D. Wren,
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Despite their harsh internal and external microenvironments, senes-

cent cells are viable. They survive even though they have active DNA
damage responses, heightened metabolic flux, and increased local levels

of SASP inflasmmatory cytokines and other factors that are able to induce
apoptosis. Indeed, senescent cells are better able to withstand stresses
such as serum deprivation than nonsenescent cells (Wang, 1995;
Fridman & Lowe, 2003). In vivo, senescent cells appear to be removed
by the immune system (Xue et al., 2007), rather than apoptosis or
necrosis. Therefore, we hypothesized that (i) anti-apoptotic, pro-survival
mechanisms could be up-regulated in senescent cells and (ii) interfering
with these protective mechanisms might achieve selective elimination of
senescent cells. Based on these hypotheses, here we identified several
dinically used [drugs that induce apoptosis preferentially of senescent]
[cells in vitro and in vivo| leading to improved cardiovascular function and
exercise endurance, reduced osteoporosis and frailty, and extended
healthspan in several murine systems.




nature biotechnology

Explore content v About the journal v  Publish with us v

nature » nature biotechnology » news feature » article

Mews Feature | Published: 12 November 2020

Send in the senolytics

Elie Dolgin

Nature Biotechnology 38, 1371-1377 (2020) | Cite this article

Subscribe

Table 1| Selected biotech companies focused on senclytics

Company {year founded)

Business foous technobogy

1E Therapeutics (20200
Afropos Therapeutics (208

Cleara Bliotach {2008)
Daciduwous Therapeutics
{20nE)

Dialaectic Therapsutics {2008)

Darian Therapeutlics (201E)
Eternarns {2017)

FoxBio (2008}

Genome Profection (2018)
Geras Bio (20200

nslllco Medicines”
Talsho {20207

METE Blosclencas (2020)
Mumeric Blofech (2017}
Qisin Blotechnologies (20104)
Oncosence (2019)

Cneskn (20063

Recursion Pharma (2013)
Relureersan (0200

Fubedo Life Sclences (2018}
Senisca (20203

Senolytic Therapeutlcs (20017)
SIWA Therapeutics (2006

Uinity Blotechnology (20110

Antisense oliponudectide-basad senolytics

Targeting transition betwean guisscance and senescence
{senascence after growth amest, or 4647

Targeting FOXO04 to raleasse proapopiotic ps3
Activating immune cells to cear sanescent cells

Systemic delivery of senolyiic agents using profechysis-targsting
chimeras (FROTALCS)

Targeting USMG, a deublguitinaiion enzyme, to reverse sanesosnce
FOXO4-binding paptide

Targeting ps3,/FOX04 prosurvival pathways In senescent cells
Stimulating Innate Immunity to eradicate genome -compromised calls
SASP Inhibitors

Al targat Identification and generationalidation

Synthetic optimization of approved drugs and supplemsenits
Selective targeting of FOX04-ps3
Gene tharapy with caspase-9 activatad In plé-posiiree calls

Mionoclonal antlbodies targeiing tumor calls after iInducing tham to
sanesoance

Peptide that modulates senescence-related sipnaling pathweays and
anhances OMNA repalr

Al drug discovery platform

Antibody against PD-L2 that promotes Immune-mediated dearance
of senascent cancar cells

Small-malecule senolytics

Antisense oligonudecstidas against splicing factors
Senalytic and ssnomorphic drugs to treat fibrosis
Antibody against glycation surface molecule

TEF",E'.'.E'.l"E variouws sanescance-related profeins (Bol-sL)




TURNING BACK THE CLOCK OF AGEING
REVERSE AGEING

3. REPROGRAMAREA CELULARA - inversarea ceasului biologic
- science-fiction ?
- probabil cea mai incitanta id

- stim suficient pentru a obti
laborator, la tehnologia medi




TURNING BACK THE CLOCK OF AGEING
REVERSE AGEING

3. REPROGRAMAREA CELULARA - inversarea ceasului biologic

- Tehnica publicata pentru prima da

- Ipoteza de lucru - identificar
pluripotenta a celulelor embrionar

- 0 combinatie de doar patru gen

Yamanalka e suficienta pentru
de pluripotenta = iPS (inducecpi




TURNING BACK THE CLOCK OF AGEING
REVERSE AGEING

3. REPROGRAMAREA CELULARA - inversarea ceasului biologic

- Prin activarea intermiten
pierde cativa ani de varsta bi
celula




Cell

In Vivo Amelioration of Age-Associated Hallmarks by
Partial Reprogramming

Graphical Abstract
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Highlights

Partial reprogramming erases cellular markers of aging in
mouse and human cells

Induction of OSKM in progeria mice ameliorates signs of
aging and extends lifespan

In vivo reprogramming improves regeneration in 12-month-
old wild-type mice

Authors

Alejandro Ocampo, Pradeep Reddy,
Paloma Martinez-Redondo, ...,
Isabel Guillen, Pedro Guillen,

Juan Carlos Izpisua Belmonte

Correspondence
beimonte@salk.edu

In Brief

Cellular reprogramming by transient
expression of Yamanaka factors
ameliorates age-associated symptoms,
prolongs lifespan in progeroid mice, and
improves tissue homeostasis in older
mice.




TURNING BACK THE CLOCK OF AGEING
REVERSE AGEING

3. REPROGRAMAREA CELULARA - inversarea ceasului biologic

- Altos Labs (Jeff Bezos, startup de 3 miliarde de dolari)

- Obiectiv transformarea acestor idei
grozava pentru oameni

- Provocarri.

- putem transpune aceste rezult
soarecii modificati genetic in |
plimba in salbaticie ?

- ar putea fi 3 miliarde de dolari s

- dileme etice: disponibilitatea,




BIOTECHNOLOGY AND HEALTH

betonlivingforever @ o

Funders of a deep-pocketed new "rejuvenation” startup are saidtoinclude Jett - - - . - . . . . . . .
BezosandYuriMilner. e e e e e




