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A	novel	hallmark	of	cancer	

Liu	and	Cheng	Wiley	Interdiscip	Rev	RNA	2013	

-  MutaJons	in	splicing	factors	in	several	types	of	cancer	(someJmes	prognosJc)	

-  Splice	variants	related	to	specific	tumor	features	

Wang	et	al.	N	Engl	J	Med	2011	

Differen&al	expression	of	splicing	factors	
between	cancer	vs	normal	samples	
 

Liu	and	Cheng,	Wiley	Interdiscip	Rev	RNA,	2013	
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Sciarrillo	et	al.	JoVE	2016	

“TrusJng”	the	NGS	data?	Ex:	DDX5	Exon	12	skipping	
	

qRT-PCR	(SYBR	green)	

Establishment	and	valida&on	of	our	method	



Tumors	with	splicing	aberra&ons	

Kahles	et	al	Cancer	Cell	2018	



Splicing	aberra&ons	in	Pleural	Mesothelioma	

Analyses	of	transcriptomes	(n	=	211),	
whole	exomes	(n	=	99)	and	targeted	
exomes	(n	=	103)	from	216	malignant	
pleural	mesothelioma	(MPM)	tumors	
	
Recurrent	mutaJons	in	several	genes	
involved	in	splicing,	including	SF3B1,	
SETD2,	DDX51	and	DDX3X	
	
SF3B1-mutant	samples	showed	a	
splicing	profile	disJnct	from	that	of	
wild-type	tumors	
	
	

Bueno	et	al.	Nat	Med	2016	



Diffuse	malignant	peritoneal	mesothelioma	(DMPM)	

Neoplasm	arising	from	mesothelial	cells	
lining	peritoneal	cavity	
	
Ø  20-30%	of	all	mesotheliomas	
Ø  250-500	new	cases	annually	in	US	
Ø  Asbestos	exposure	is	main	risk	factor	
Ø  Surgery	and	heated	chemotherapy	(HIPEC)	are	

the	most	effecJve	treatments	
Ø  5-year	survival	rate	of	41%	and	median	OS	of	53	

months	

Napolitano	et	al.	Trends	Cancer	2016	

In collaboration with  



SF3B1	in	Diffuse	Peritoneal	Mesothelioma	(DMPM)	

DMPM cells


Normal mesothelium samples (N=3)
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Transcriptomics	analysis	(Illumina	HT12	arrays)	

Deraco	et	al.	Ann	Surg	Oncol	2015	
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Clinical	characteristics,	outcome	and	SF3B1	protein	expression	in		
DMPM	patients	who	underwent	CRS	and	HIPEC	

Univariate	analysis	 	 N	(%)*	 OS	months	
(95%	CI)	

P	 N	(%)	 PFS	months		
(95%	CI)	

P	

No.	Patients	 	 60	 42.5	(12.4-43.5)	 	 64	 30.1	(10.1-17.9)	 	
Age,	years	 ≤65	 30	(50)	 	 0.839	 31	(48.4)	 	 0.473	
	 >65	 30	(50)	 	 	 33	(51.6)	 	 	
Sex	 Female	 40	(66.7)	 45.2	(14.3-47.7)	 0.551	 44	(68.7)	 31.5	(9.3-20.6)	 0.464	
	 Male	 20	(33.3)	 37.8	(0.0-59.2)	 	 20	(31.3)	 26.9	(7.0-12.9)	 	
N-stage**	 0	 48	(82.7)	 49.3	(21.2-44.7)	 0.009	 50	(80.6)	 31.9	(7.5-24.4)	 0.428	
	 1	 10	(17.3)	 17.9	(6.9-11.1)	 	 12	(19.4)	 25.9	(7.3-10.6)	 	
Subtyping**	 epithelioid	 48	(84.2)	 48.5	(24.4-41.5)	 0.013	 52	(85.2)	 34.3	(7.9-22.1)	 0.015	
	 biphasic/sarcomatoid	 9	(15.8)	 17.5	(6.1-11.9)	 	 9	(14.8)	 13.3	(0-16.7)	 	

Performance	Status	 0	 48	(80)	 49.5	(23.9-42.1)	 0.001	 51	(79.7)	 35.1	(10.6-29.3)	 0.001	
	 1-2	 12	(20)	 15.5	(0.0-18.1)	 	 13	(20.3)	 10.3	(1.9-18.0)	 	
Cytoreductive	surgery	 0-1	 46	(76.7)	 48.4	(25.3-40.5)	 0.037	 50	(78.1)	 32.4	(7.3-22.6)	 0.145	
	 2-3	 14	(23.3)	 42.1	(0.6-15.3)	 	 14	(21.9)	 21.5	(3.1-12.8)	 	
SF3B1	expression	 Low	 30	(50)	 61	(14.5-63.5)	 0.002	 32	(50)	 39.9	(22.5-33.5)	 0.013	
	 High	 30	(50)	 23.9	(6-13.9)	 	 32	(50)	 20.2	(6.7-11.2)	 	

Multivariate	analysis	 	 df	
Risk	of	death	
HR	(95%	CI)	

P	
Risk	of	relapse	
HR	(95%	CI)	

P	

SF3B1	expression	 	 1	 2.0	(1.1-3.5)	 0.018	 1.8	(1.0-3.1)	 0.029	
Subtyping	 	 1	 2.4	(1.0-5.4)	 0.033	 1.9	(0.9-4.2)	 0.092	
N-stage	 	 1	 2.0	(0.9-4.5)	 0.088	 -	 -	
Performance	Status	 	 1	 1.9	(0.9-4.2)	 0.080	 1.8	(1.1-4.6)	 0.025	

CI,	Confidence	Intervals;	df,	degrees	of	freedom;	PFS,	Progression	Free	Survival;	HR,	Hazard	ratio;	OS,	Overall	
Survival	 TMA	with	Jssues	and	data	

from	60	DMPM	paJents	
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SF3B1	in	Diffuse	Peritoneal	Mesothelioma	(DMPM)	

Sciarrillo	et	al.	EBiomedicine	2019	
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Methods	by	which	
splicing	may	be	
modulated	for	cancer	
therapy	
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Differen&al	splicing	analysis	
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PCR	&	Func&onal	valida&on	

Pol	D	

Mcl-1	/	L	

Mcl-1	/	S	

PB	(nM)	
24	hours	

0 1	 10	 30	 0 1	 10	 30	

MesoII	 STO	

450	bp	

200	bp	

1	 2	 3	

1	 2	 3	

1	 3

pro-
apopto&c	

an&-
apopto&c	

Mcl-1	
pre-mRNA	

Pol	D	

10 30 1 0 

650	bp	
480	bp	
310	bp	

unsplic.	

Ron	

ΔRon	

MesoII	 STO	

10 11 12 

10 11 12 

10 12 

Ron 
pre-mRNA 

10 11 12 

10 30 1 0 PB	(nM)	
24	hours	

0 1	 10	 30	 0 1	 10	 30	

0 1 1 0 3 0
0

2 0

4 0

6 0

8 0

1 0 0

P la d ie n o lid e  B  (n M )

A
n

n
e

x
in

 V
+

 c
e

ll
s

 (
%

) 6h

24h

48h

*

*

*

MesoII 

0 1 1 0 3 0
0

2 0

4 0

6 0

8 0

1 0 0

P la d ie n o lid e  B  (n M )

A
n

n
e

x
in

 V
+

 c
e

ll
s

 (
%

) 6h

24h

48h

* *

* *

STO 

An
ne

xi
n	
V+

	c
el
ls
	(%

)	

Pladienolide	B	(PB)	nM	
0 1	 10	 30	

Pladienolide	B	(PB)	nM	
0 1	 10	 30	

* 
* 

* 

** 
** 

6h	

48h	
24h	

0	

60	

80	

100	

40	

20	

STO	MesoII	

W
ou

nd
	a
re
a	
(c
m

2 )
x1
06

	

0 2 4
0 .0

0 .5

1 .0

1 .5

M e s o II

E x p o s u re  t im e  (h o u rs )

W
o

u
n

d
 a

re
a

 (
m

m
2

) 
x

1
0

6 C o n tro l

1 5 n M  P la d  B

3 0 n M  P la d  B

*

*

MesoII 
* 

* 

Exposure	&me		
0 24	

0.0	

0.5	

1.0	

1.5	

PB	
30	nM	

ctrl	



Characteriza&on	of	in	vivo	models	
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An&tumor	ac&vity	of	E7107	
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Conclusions 

§  SF3B1	emerged	as	a	novel	potenJal	prognosJc	factor	in	DMPM		

§  Splicing	modulators	markedly	impair	cancer	cell	viability	
	
§ DifferenJal	splicing	analysis	of	Pladienolide-B-treated	cells	revealed	abundant	alteraJons	
of	transcripts	involved	in	apoptosis	and	other	oncogenic	pathways	

§  E7107	demonstrated	remarkable	in	vivo	anJtumor	efficacy	
	
§ Our	data	designate	splicing	as	a	promising	therapeuJc	target	in	DMPM	
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Another	Story	Behind	the	Apple…	


