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Alternative splicing and cancer

from National Human Genome Research Institute (http://www.genome.gov/Images/EdKit/bio2j_large.gif)



Alternative splicing and cancer

Zhang, Y., Qian, J., Gu, C. et al. Alternative splicing and cancer: a systematic review. Sig Transduct Target Ther 6, 78 (2021)
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Rac1b differs in regulation and signalling
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Rac1b – a Rac1 splice variant

In summary…       

Rac1b is a hyperactive form

Rac1b is selective in downstream signalling



Matos (2016) BBA-Rev Cancer 1866:51–63
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Ø SRSF1 promote the recognition of exon-3b of the RAC1 gene
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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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Protein kinases and phosphatases previously described to 
regulate alternative splicing events 

2  protein kinases affected RAC1B 
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Role of protein kinase GSK3β in RAC1B splicing
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Ibuprofen inhibits RAC1B splicing
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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

Ø Rac1b is a highly active alternative splicing variant of Rac1

Ø Rac1b selective downstream signaling confers some advantage in 
tumorigenesis 

Ø Rac1b is overexpressed in colorectal, breast, lung, tyroid and 
pancreatic cancer

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

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



Junttila, et al. (2013) Nature 501: 346–354

Inflammatory tumor cell microenvironment
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