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Key advances in the history of cancer chemotherapy
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Role of splicing in anticancer drugs resistance
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A novel hallmark of cancer

- Mutations in splicing factors in several types of cancer (sometimes prognostic)

- Splice variants related to specific tumor features

CD44
Cyclin D1
100 = H-Ras
HER2
Bcel-x p53
Caspase-8 p63
50 4-— Caspase-9 . p73
Caspase-2 Sustaining
Fas
Evading growth

5 89 § B3 82 8£ 8¢ § EZ& Z° s
a 39 2 Ze o2 3@ @ = Z=s O /
(Y] o m - © oA o o = ™ = CD44
T 92 © 33 a3 3 a2 P 3= 37 FGFRs
BN - B -B="HR - >5s o Y3 v maucing ~ Hallmarks of 502 . MENA
S 5 @ o 88 3 8§32 a S 3 VEGE angiogenesis C Ract
A 3 L 2 33 3 39 o =3 S ancer
™ o D oc = Q iy Ron
i o = o -
e - Enabling goking
replicative :
immortality geatiuction
Deregulating .
- cellular energies
. hTERT
M Up-regulated in cancer . |
. [ o e o v
Differential expression of splicing factors
PKM

between cancer vs normal samples M Down-regulated in cancer

Wang et al. N Engl J Med 2011 Liu and Cheng Wiley Interdiscip Rev RNA 2013



Expanding to a whole genome analysis with RNA sequencing
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Establishment and validation of our method

Advanced °
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Tumors with splicing aberrations
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Splicing aberrations in Pleural Mesothelioma
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Diffuse malignant peritoneal mesothelioma (DMPM)

Neoplasm arising from mesothelial cells
lining peritoneal cavity

» 20-30% of all mesotheliomas

» 250-500 new cases annually in US

» Asbestos exposure is main risk factor

» Surgery and heated chemotherapy (HIPEC) are
the most effective treatments

» 5-year survival rate of 41% and median OS of 53
months

In collaboration with

b’ Pharmacology & Molecular - . ®
The ~Medm?;fcmf'5’/ u—i. Q’,‘;-‘é%trﬁﬁ'i:%rﬂﬁdﬁ?%,‘fd Napolitano et al. Trends Cancer 2016
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SF3B1 in Diffuse Peritoneal Mesothelioma (DMPM)
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SF3B1 in Diffuse Peritoneal Mesothelioma (DMPM)
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siRNA of SF3B1 in DMPM cells

1.0 -
>
e
©
>
()
2> 0.51
o
Q
1%
0.0

(in collaboration with RNAAST)

Mesoll

STO

UN

SiNT (non-targeting)
siUBB (+ve ctrl)
siSF3B1



Methods by which
splicing may be s
modulated for cancer
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Targeting SF3B1
in DMPM cells
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Next generation sequencing
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PCR & Functional validation
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MRI

Characterization of in vivo models
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Conclusions

= SF3B1 emerged as a novel potential prognostic factor in DMPM
= Splicing modulators markedly impair cancer cell viability

= Differential splicing analysis of Pladienolide-B-treated cells revealed abundant alterations

of transcripts involved in apoptosis and other oncogenic pathways
= E7107 demonstrated remarkable in vivo antitumor efficacy

= Our data designate splicing as a promising therapeutic target in DMPM
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