institto_Nacional de Saude

REPUBLICA SERVIGO NACIONAL
PORTUGUESA G ‘ SN DE SAUDE

SAUDE

Lessons from Colon Cancer:
How Signal Transduction Pathways

Regulate Alternative Splicing of RAC1B

Vania Goncgalves

Departamento de Genética Humana
Laboratério de oncobiologia e vias de sinalizagao
vania.goncalves@insa.min-saude.pt

> FUNDACAO Fundacao
‘“’w CALOUSTE para a Ciéncia ‘
MARATONA 2  GULBENKIAN —— € a Tecnologia .
pa saude BiolSI



Alternative splicing and cancer
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Alternative splicing and cancer
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Example: RAC1 expression in colorectal cancer
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Rac1b differs in regulation and signalling
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Matos (2003) J. Biol. Chem. 278:50442-48 Matos (2005) Exp. Cell Res. 305:292-299




Rac1b — a Rac1 splice variant
In summary...

Rac1b is a hyperactive form

Rac1b is selective in downstream signalling
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CRC classification: RAC1B overexpression characterizes
a subtype
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How can splicing become deregulated in tumours?
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Model for regulation of RAC1 alternative splicing in CRC

Which signaling pathways regulate biding of SRSF1 and SRSF3?
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» SRSF1 promote the recognition of exon-3b of the RAC7 gene

> SRSF3 inhibit the recognition of exon-3b of the RAC17 gene

Goncgalves (2009) Hum Mol Genet 18:3696-3707



Protein kinases and phosphatases previously described to
regulate alternative splicing events
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Role of protein kinase SRPK1 in RAC1B splicing
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Role of protein kinase SRPK1 in RAC1B splicing
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Role of protein kinase GSK3 in RAC1B splicing
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Ibuprofen inhibits RAC1B splicing
NE:(:;)PI_AS| A Volume 15 Number 1 January 2013 pp. 102-111 102

www.neoplasia.com

Ibuprofen Inhibits Colitis-Induced

Overexpression of Tumor-
Related Rac1b’
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How ibuprofen interferes with RAC1B splicing ?
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How ibuprofen interferes with RAC1B splicing ?
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Proposed model for how ibuprofen interferes with RAC1B
splicing
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Main conclusions

> Rac1b is a highly active alternative splicing variant of Rac1

> Rac1b selective downstream signaling confers some advantage in
tumorigenesis

> Racl1b is overexpressed in colorectal, breast, lung, tyroid and
pancreatic cancer

> Rac1b alternative splicing is regulated by splicing factors SRSF1 and
SRSF3, which in turn are controlled by upstream signaling pathways

> lbuprofen is a common anti-inflammatory drug that can correct RAC1
aberrant splicing event in colorectal cancer cells
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