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Figure 14.25 The Biology of Cancer (© Garland Science 2007)
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Figure 14.20e The Biology of Cancer (© Garland Science 2007)
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Figure 14.20a The Biology of Cancer (© Garland Science 2007)
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e.g. (AP12009 = Trabedersen)
Targeting excess TGFb2 with
ASO-RNAi in glioblastoma
and pancreatic carcinoma
(phase III clinical trial)

Anti-TGFbeta1 antibody e.g.
(Fresolimumab)
Metastatic melanoma and
renal carcinoma (phase I
clinical trial) and non-
neoplastic applications

e.g. (IMC-TR-1) TGFbII receptor blocking
antibody for breast and colon cancer

Strategie farmacologiche per inibire la TGF-b pathway nel cancro e nelle malattie 
fibrotiche
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Figure 14.19c The Biology of Cancer (© Garland Science 2007)
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When melanocytes become transformed in melanoma cells they shift from E-Cadherin to 
N- Cadherin thus extricating from keratinocytes and making more interactions via N-
cadherin to stromal cells facilitating cell migration and invasion. 19



Stramer et al., Nature Revies on Cancer 2016

E-Cadherin suppresses EMT by signalling to other adhesion components, such as p120 
catenin, which polarizes the small GTPase RAC1 towards cell–cell junctions.

N-cadherin expression promotes polarization of RAC1 activity towards the leading
edge of cells to generate asymmetric traction stress.
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Rho-GDP dissociation 
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citoplasma
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(prenilazione)

21



22



mevalonate 
pathway

SREBP

ECM

RhoA

proliferation,
survival, invasion, 

metastasis

GGPP

cytoskeletal
tension

oncogeni

23



Le integrine mediano le interazioni cellula-ECM
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stimuli, coincident with a disruption of morphology 
and cytoskeletal organization96,97 (K. Levental,  V.M.W. 
and N. Zahir, unpublished observations). These results 
indirectly implicate the properties of matrix materials 
in the control of cell shape, cytoskeleton morphology 
and chromatin remodelling.

Several studies have highlighted the interactions 
between force, Rho signalling, cell shape and histone 
acetylation98,99. Adhesion-induced changes in HMEC 
shape are associated with altered actin organization, 
RhoGTPase activity, actomyosin contractility and modi-
fied global patterns of chromatin histone acetylation6,100. 

Figure 2 | Mechanotransduction and focal adhesion maturation. a | The majority of integrins exist at the plasma 
membrane in a resting, inactive state in which they can be activated by inside–out or outside–in cues. With regard to 
outside–in activation, when cells encounter a mechanically rigid matrix or are exposed to an exogenous force integrins 
become activated, which favours integrin oligomerization or clustering, talin 1 and p130Cas protein unfolding, 
vinculin–talin association, and Src and focal adhesion kinase (FAK) stimulation of RhoGTPase-dependent actomyosin 
contractility and actin remodelling. Focal adhesions mature with the recruitment of a repertoire of adhesion plaque 
proteins, including A-actinin to facilitate actin association, and adaptor proteins such as paxillin, which foster interactions 
between multiple signalling complexes to promote growth, migration and differentiation. b | Normal cells tune their 
contractility in response to matrix stiffness cues, but tumours exhibit altered tensional homeostasis. Cells exert 
actomyosin contractility and cytoskeleton-dependent force in response to matrix stiffness cues. These forces can be 
measured using traction force microscopy. Thus, non-malignant human mammary epithelial cells spread more and exert 
more force on a stiff matrix than on a soft matrix. c | By comparison, breast tumour cells (T4) are highly contractile and 
spread considerably more than their non-malignant counterparts (S1) in response to the same compliant matrix. 
Importantly, inhibiting RhoGTPase signalling in tumour cells, by expressing a dominant-negative N19Rho or treating 
tumours with an inhibitor of Rho-associated, coiled-coil-containing protein kinase (ROCK; Y-27632) or myosin 2 
(blebbistatin), reduces tumour cell contractility and spreading to levels exhibited by non-malignant breast epithelial cells. 
These data illustrate the importance of Rho signalling and actomyosin contractility in cell force generation and show how 
transformation alters cell force sensing. The traction map is shown in pseudocolour indicating regions of low (grey) and 
high (purple) forces in dynes per cm2. ECM, extracellular matrix; SFK, Src family kinase. Reproduced, with permission, from 
REF. 6 � (2005) Elsevier Inc.
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Impatto su: sopravvivenza, proliferazione e progressione tumorale
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Rho'GTPases'promote'ac4n'polymeriza4on'

La GTPasi Rho induce
polimerizzazione della F actina e 
contrattilità actomiosinica
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Le GTPasi Rho, Rac e cdc42 e controllano la organizzazione dell’actina e delle adesioni 
focali.
La migrazione dipende da attivazione localizzata di qs proteine in piccoli, limitati 
domini di membrana.
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Stramer et al., Nature Revies on Cancer 2016

E-Cadherin suppresses EMT by signalling to other adhesion components, such as p120 
catenin, which polarizes the small GTPase RAC1 towards cell–cell junctions.

N-cadherin expression promotes polarization of RAC1 activity towards the leading
edge of cells to generate asymmetric traction stress.
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L’attivazione di Rho aumenta la tensione del citoscheletro
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Farmaci approvati 
da EMA/FDA e 

commercializzati 
per qualsiasi malattia

Testare in vitro
l’efficacia antitumorale 
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Trial clinico per l’efficacia delle 
statine in pazienti con tumore al 

seno in combinazione con le 
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Paziente con tumore 
alla mammella

Es. Identificazione delle statine 
(anticolesterolemici) come 

potenziali farmaci antitumorali
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Validazione:
analisi fenotipica mediante
opportuni saggi

Modello tumorale “Librerie” di farmaci

Readout: 
inattivazione 
di oncogeni35



Next generation confocal high content screening system, designed to reliably discriminate 
phenotypes of complex cellular models, such as primary cells and 3D microtissue, 
integrated with automated microplate loader and liquid handling robot station for 
automated transfection of cells in 96- and 384-well microplates and assay preparation 36



Statins inhibit 
proliferation of 

mut p53 
expressing cells  

Ingallina et al, Nat Cell Biol 2018 
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Key findings

ü Statins and other MVA pathway inhibitors are potent mutant p53 
inhibitors.

ü Statins cause mutant p53 degradation through MDM2 by inactivating
Hsp90 and  HDAC6

ü The MVA pathway sustains mutant p53 accumulation in cancer cells.

ü Loss of Geranyl-Geranyl-Phyrophosphate induces mutant p53 
degradation.
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