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Actualitatea

https://gco.iarc.fr/today/data/factsheets/cancers/39-All-
cancers-fact-sheet.pdf






Metaloproteinazele — cel mai numeros grup de
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Mletaloproteinazele

Tetanos
Antrax Botulism

lyer, RP, Patterson, NL, Fields, GB si Lindsey, ML (2012). Istoria metaloproteinazelor matriciale: repere, mituri si perceptii gresite. Revista americana de fiziologie. Inima si fiziologia circulatorie , 303 (8), H919 — H930. https://doi.org/10.1 152/ajpheart.0g577.2012



Similitudini in structura
MMP, ADAM, ADAMTS

* - peptida semnal

* -0 propeptida

* -un domeniu catalitic
* -un peptid linker

* - un domeniu asemanator hemopexinel



Diferentele structurale intre MMP, MT-MMP,
ADAM-urilor si ADAMTS

Noél, A., Gutiérrez-Fernandez, A., Sounni, N. E., Behrendt, N., Maquoi, E., Lund, I. K., ... Lépez-Otin, C. (2012). New and Paradoxical Roles of Matrix i in the Tumor Mic i . Frontiers in Pharmacology, 3. doi:10.3389/fphar.2012.00140



Clasificarea MMP

Gonzalez-Avila G, Sommer B, Garcia-Hernandez AA, Ramos C. Matrix Metalloproteinases' Role in Tumor Microenvironment.
Adv Exp Med Biol. 2020;1245:97-131. doi: 10.1007/978-3-030-40146-7_5. PMID: 32266655.



Activarea MMP

* Reprezentarea schematica a modului de activare a
MMP

Laronha, H., & Caldeira, J. (2020). Structure and Function of Human Matrix Metalloproteinases. Cells, 9(5), 1076. https://doi.org/10.3390/cells9051076



Functiile MMP in organismul uman

Homeostazia Vindecarea

Embriogeneza Morfogeneza . < .
tisulara ranilor

Inflamatie
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Metaloproteaze si patologiile in care sunt cel
mai frecvent implicate

Raeeszadeh-Sarmazdeh, M., Do, L. D., & Hritz, B. G. (2020). Metalloproteinases and Their Inhibitors: Potential for the Development of New
Therapeutics. Cells, 9(5), 1313. https://doi.org/10.3390/cells9051313



MMP si procesele tumorale

https://www.abcam.com/index.html?pageconfig=resource&rid=11034#4



Functiile bilaterale ale MMP

» Degradarea matricii extracelulare
* Inducerea insabilitdtii genomice

s1 deteriorarea ADN-ului * [nhibarea proliferarii
= Angiogeneza si limfangiogeneza celulare aberante prin blocarea
ce intretine cresterea tumorala G1/S a ciclului celular
» [nducerea tranzitiei epitelio- = Reducerea unor factori de
mezenchimale progresie tumorala
= Paticiparea la procesele care » Generarea de fragmente
asigura rezistenta la anoikis bioactive care inhiba
(apoptoza) angiogeneza (endostatina,
= Sustinerea cresterii si invaziaei angiostatina) in urma scindarii
tumorale altor compusi (colagen,
* Implicarea in mecanisme de plasminogen)

inhibare a sistemului 1mun

Protumorale Antitumorale



Degradarea ECM

Quintero-Fabian, S., Arreola, R., Becerril-Villanueva, E., Torres-Romero, J. C., Arana-Argdez, V., Lara-Riegos, J., ... Alvarez-Sanchez, M. E.
(2019). Role of Matrix Metalloproteinases in Angiogenesis and Cancer. Frontiers in Oncology, 9. doi:10.3389/fonc.2019.01370



Tranzitia epitelio-mezenchimala
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Georgina Gonzalez-Avila, Bettina Sommer, Daniel A. Mendoza-Posada, Carlos Ramos, A. Armando Garcia-Hernandez, Ramces Falfan-Valencia, Matrix metalloproteinases participation in the metastatic
process and their diagnostic and therapeutic applications in cancer, Critical Reviews in Oncology/Hematology, Volume 137, 2019, Pages 57-83, ISSN 1040-8428,
https://doi.org/10.1016/j.critrevonc.2019.02.010.
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Rolul MMP in cresterea tumorala a
carcinomului bazocelular

Pittayapruek, P., Meephansan, J., Prapapan, O., Komine, M., & Ohtsuki, M. (2016). Role of Matrix Metalloproteinases in Photoaging and
Photocarcinogenesis. International Journal of Molecular Sciences, 17(6), 868. doi:10.3390/ijms17060868



Rolul MMP 1n invazia tumorala a
carcinomului bazocelular

Pittayapruek, P., Meephansan, J., Prapapan, O., Komine, M., & Ohtsuki, M. (2016). Role of Matrix Metalloproteinases in Photoaging and Photocarcinogenesis.
International Journal of Molecular Sciences, 17(6), 868. doi:10.3390/ijms17060868

https://www.mdpi.com/1422-0067/17/6/868/htm



Participarea MMP la angiogeneza
tumorala

Georgina Gonzalez-Avila, Bettina Sommer, Daniel A. Mendoza-Posada, Carlos Ramos, A. Armando Garcia-Hernandez, Ramces Falfan-Valencia, Matrix metalloproteinases participation in the metastatic process and their diagnostic and therapeutic applications in cancer, Critical
Reviews in Oncology/Hematology, Volume 137, 2019, Pages 57-83, ISSN 1040-8428, https://doi.org/10.1016/j.critrevonc.2019.02.010.



& Participarea MMP la limfangiogeneza
’ tumorala

* Supraexpresia MMP-1, MMP-2 si -3 coreleaza cu invazia
limfatica si cu metastazarea ganglionara.

* Inhibarea MMP -9 si -14 atenueaza atat angiogeneza, cat si
limfangiogeneza si reduce metastazarea in ganglionilonii
limfatici.



Perspective de tratament pentru a reduce
efectele protumorale ale MMP

-- inhibarea activitatii -- cresterea concentratiel
MMP supraexpresate in locale de TIMP prin

anumite tumori, prin administrarea de

inhibitor1 sintetici a1 proteine recombinante

MMP sau transferul de gene

https://journals.biologists.com/jcs/article/115/19/3719/26779/Metalloproteinase-inhibitors-biological-actions



R0 28-26531n
cancerul de
prostata

KB-R7785 in
adenocarcinomul

de colon
(C-26)

Clorotoxina (CITx)
in glioblastom

Inhibitorii sintetici ai MMP

-selectiv pentru MMP2, MMP9 si MT-1-MMP
- reduce greutatea tumorii pana la 90%

- a prelungit semnificativ durata vietii
sobolanilor

-actioneaza asupra MMP-1, MMP-3 si MMP-9,
-a suprimat cu 88,2% cresterea tumorii

- tumorile au progresat de aproape patru ori mai
lent si au prezentat o densitate vasculara
semnificativ mai mica.

-este MMP-2 selectiva

-prezinta activitate antiangiogena si anti-
invaziva

-determina o reducere a expresiei de MMP-2



MMP-7 ca un marker predictiv pentru

rezistenta la chimioterapie
MMP-7

MMP-7 scindeaza x
ligandul FAS de pe
suprafata celulelor
canceroase tratate cu
doxorubicina,
impiedicand impactul
chimioterapiel asupra
tumortii.

Kessenbrock, Kai et al. “Matrix metalloproteinases: regulators of the tumor microenvironment.” Cell vol. 141,1 (2010): 52-67.
doi:10.1016/j.cell.2010.03.015



Rolurile de protectie a unor MMP

MMP-8 in cancerul de san:

contribuie la cresterea aderarii celulelor
mioepitehiale la ECM

reduce expresia unor factori de progresie
tumorala (VEGF-C, MMP-1)

previne activarea TGF-beta

MMP-16 in cancerul esofagian:

previne proliferarea celulelor canceroase prin
blocarea treceri1 G1/S 1in ciclul celular
expresia scazuta a e1 coreleaza cu rate crescute
de metastazare s1 supravetuire mai mica de 5
ani la pacienti cu stadii avansate de cancer.



Proteazele ADAM mai frecvent
implicate In tumori

Tumorile cerebrale

Cancerul colorectal

ADAM-9, Cancerul pulmonar ADAM-17,
-10,-12, -15,- ADAMTS-4,-5
17,-18

ADAM-8,-12,-

17,28

Cancerul mamar
Cancerul de prostata

ADAM-8,-9,-11,- p@ ADAM-8,-9,-11,-

15,-17 12,-15,-17
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Matrilizinele (MMP-7,-26) in
diagnosticul cancerului de san

Nota - Asteriscurile (*) indica diferente seemnificative.

Piskor BM, Przylipiak A, Dgbrowska E, Sidorkiewicz I, Niczyporuk M, Szmitkowski M, tawicki S. Plasma Concentrations of Matrilysins MMP-7 and MMP-26 as
Diagnostic Biomarkers in Breast Cancer. J Clin Med. 2021 Apr 1;10(7):1436. doi: 10.3390/jcm10071436. PMID: 33916127; PMCID: PMC8036770.



Perspective de cercetare:

1. Dezvoltarea unor inhibitort MMP noi,
specifici, inofensivi si eficienti, precum si a
posibilitatii de directionare a acestor inhibitori
tintit asupra celulelor s1 microambientului

Cancceros.

2. Perspectivele de dozare s1 administrare in
imbinare cu alf1 agent1 anticancerosi, care vor
ameliora pe viitor situatia in tratamentul

oncologic.



Concluzii

Metaloproteazele reprezinta o subsubclasa imensa de proteaze,
desi foarte similare structural, foarte variate in ceea ce priveste
localizarea celulara si1 tisulara, specificitatea fata de substrat,
reglarea s1 mediul in care is1 exercita multiplele functii, care
includ scindarea proteolitica a factorilor de crestere, reglarea
activitati altor proteaze, citokine, chemokine, receptori celulari.

In conditi fiziologice, metaloproteazele indeplinesc roluri-cheie
in homeostazia ECM. Excesul sau insuficienta lor determina
implicarea lor in variate procese patologice (blocarea apoptozei

celulelor tumorale, inducerea instabilitatii genomice si deteriorarea
ADN, etc).



Concluzii

. MMP precum s1 ADAM s1 ADAMTS, participa de la fazele initiale ale
debutulur cancerului (cresterea rezistentei celulelor la apoptoza,
promovarea cresterii tumorale prin distrugerea matricii in calea acesteia,
participarea lor la vascularizarea tumorii), pana la stabilirea unei nise
metastatice intr-un alt organ (influentand expresia proteinelor de adeziune
s1 citoscheletice, a factorilor de crestere, a citokinelor).

Supraexpresia unor MMP  in tesuturile tumorale coreleaza direct
proportional cu parametrii de progresie tumoralda in diferite tipurit de
tumori (cerebrale: MMP-2,-9, -14, ADAM-4,-5,-17;, pulmonare: MMP-7
(marker de raspuns la tratamentul chimioterapic) ADAM-8,-12,-17,-28;
mamar: MMP-8, ADAM-8,-9,-11,-12,-15,-17,-28, MMP-7,-26; cancerul
colorectal: ADAM-9,-10,-12,-15,-17; de prosta: ADAM-17; esofagian:
MMP-16; hepatic: ADAM-17, etc...), s1 se utilizeaza ca biomarkeri de
diagnostic s1 de evolutie a cancerului, 1ar admininstrarea inhibitorilor
acestor MMP au demonstrat eficacitate in studiile efectuate pe animale, s1
sunt in curs de studii clinice, pentru a fi stabilita utilitatea lor terapeutica.
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