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 Malignant	Pleural	Mesothelioma	
MPM		

Despite	a	clear	understanding	of	MPM	ae4ology	(i.e.,	asbestos	exposure)	the	
worldwide	incidence	con4nues	to	climb,	and	research	directed	towards	be?er	
disease	management	are	warranted	
	

The	majority	of	MPM	pa4ents	are	not	
eligible	for	surgery	(85-90%	in	stage	III/
IV)	 and	 are	 treated	 with	 cispla4n-
pemetrexed	chemotherapy	
	
	
Most	chemotherapeu4c	agents	exhibit	
low	intrinsic	ac4vity	and	most	pa4ents	
experience	tumor	progression	or	
relapses	within	a	year	



Why	targe)ng	c-MET?	

The	expression	of	c-Met	protein	has	been	
detected	by	immunohistochemistry	in	70%	to	
100%	of	FFPE	MPM	samples	but	not	in	normal	
mesothelial	cells		

	c-MET	 gene	muta4ons	have	been	reported	
in	about	16%	of	MPM	pa4ents		

	c-Met	plasma	membrane	localiza4on	recently	
emerged	as	a	relevant	prognosis	biomarker	in	
MPM	



Considerable	efforts	have	been	made	in	
the	development	of	effec4ve	TKIs.	
Among	these	compounds,	crizo4nib	
cabozan4nib	and	)van)nib	are	part	of	
more	advanced	clinical	development	

Drugs	targe)ng	c-Met	



The	«strange	case»	of	)van)nib	
Recent	studies	suggested	that	
4van4nib	inhibits	microtubule	
polymeriza4on	in	addi4on	to	
inhibi4ng	c-Met	(Michieli	&	Di	
Nicolantonio,	Nat	Rev	Clin	
Oncol.	2013)	

Microarray	data	from	
MPM	samples	showed	
the	cytoskeleton/spindle	
microtubules	network	
was	the	second-most	
significantly	affected	
networks	(Suraokar	et	al,	
Ann	Oncol	2014)	



AIMs	

1.	To	explore	new	chemical	strategies	to	overcome		
the	low	intrinsic	ac)vity	in	MPM,	evalua)ng	
)van)nib	ac)vity	

	

2.	To	evaluate	the	molecular	and	cellular	
characteris)cs	underlying	the	interac)on	between	
pemetrexed	and	)van)nib	



Gene)c	characteris)cs	of	the	human	
MPM	cell	lines	



P-c-Met 

c-Met 

β-actin 

Expression	and	phosphoryla)on	of	
c-Met	



	Modula)on	of	TS	&	phospho-c-Met	

Modula4on	of	TS	
expression	



	Modula)on	of	TS	&	phospho-c-Met	

Modula4on	of	c-Met	
phosphoryla4on	



Synergis)c	an)prolifera)ve	ac)vity	of	
)van)nib	&	pemetrexed	

IC50=0.02μM	
IC50=0.31μM	

IC50=0.01μM	

MSTO-211H		



Effects	on	the	cell	cycle	
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MSTO-211H H2052 

Control 
Tivantinib 

A B 

Flow	cytometry	histograms,	sugges4ng	destabiliza4on	of	the	microtubules	in	both	cell	lines	

Tivan)nib	affects	tubulin	polymeriza)on		



Effects	on	cells	migra)on	
H2052	

MSTO-211H	



ü We	found	a	potent	synergis4c	interac4on	between	pemetrexed	
and	4van4nib	against	MPM	cell	lines	

ü Mechanisms	underlying	this	synergisms	include:	apoptosis	
induc4on,	modula4on	of	phosphoryla4on	of	c-Met	and	
expression	of	TS,	but	also	perturba4on	of	microtubule	dynamics	

	
ü  In	addi4on,	we	observed	a	significant	reduc4on	in	cell	migra4on	
	
ü  These	results	support	further	in	vivo	studies	on	the	combina4on	

	of	4van4nib	&pemetrexed,	as	well	as	transla4onal	studies	on	
	the	role	of	TS,	c-Met	and	tubulin	as	predic4ve	biomarkers	

Summary	
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