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An alternative oncogenic pathway in CRC
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RAC1 expression in colorectal cancer (CRC):

discovery of RAC1B
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Main findings so far…

● Overexpression of RAC1B ocurrs in ~80% of CRC 

tumors with mutation in BRAF (~10-15% of cases)

● Transcription of the RAC1 gene can generate two

mRNAs by alternative splicing: RAC1 and RAC1B

● RAC1B protein differs in regulation and signaling

● Overexpression of RAC1B cooperates with mutant

BRAF to sustain the survival of colorectal tumor cells
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RAC1 (27 kb)

utr 5’ 

2 3

3’ utr

1 4 56

What leads to 

overexpression of  RAC1B 

in colorectal tumor cells ?

3b

(57 bp)

alternative splicing 
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Instead,

alternative splicing of RAC1B 

is regulated by 

altered signalling mechanisms 

in colorectal cancer cells



Two regulatory sequence elements 

determine exon 3b inclusion or skipping
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E1.0 - GTTGGACAAATGTACGGTAAGGATATAACCTCCCGGGGCAAAGACAAGCCGATTGCC

E1.1 – GTTGGACAAACGTACGGTAAGGATATAACCTCCCGGGGCAAAGACAAGCCGATTGCC

E1.2 - GTTGGAGAAATGTACGGTAAGGATATAACCTCCCGGGGCAAAGACAAGCCGATTGCC

E1.C - GTTGGAGACACGTACGGTAAGGATATAACCTCCCGGGGCAAAGACAAGCCGATTGCC

E2.0 - GTTGGAGAAACGTACGGCAAGGATATAACCTCCCGGGGCAAAGACAAGCCGATTGCC

E2.1 - GTTGGAGAAACGTACGGTCAGGATATAACCTCCCGGGGCAAAGACAAGCCGATTGCC

E2.C - GTTGGAGAAACGTACGGTAAAGATATAACCTCCCGGGGCAAAGACAAGCCGATTGCC

E3.0 - GTTGGAGAAACGTACGGTAAGGATATAACCACCCCGGGCAAAGACAAGCCGATTGCC

E4.0 - GTTGGAGAAACGTACGGTAAGGATATAACCTCCCGGTGCTAAGACAAGCCGATTGCC

E5.0 - GTTGGAGAAACGTACGGTAAGGATATAACCTCCCGGGGCAAAGACATGCCGATTGCC

EMSA

Gonçalves 2009, Hum Mol Genet 18:3696-3707
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Model for regulation of RAC1 alternative 

splicing in CRC
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Inhibition of SRPK1 activity with small-molecule drugs 

decreased phosphorylation of SRSF1 and 
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Model for regulation of RAC1 alternative 

splicing in CRC
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Colitis mouse model

(Collaboration Eric Chastre, INSERM Paris)

Neoplasia (2013) 15, 102–111

(mechanical mucosa 

irritation by DSS (dextran 

sulfate) in drinking water 

for 5 days)



0,0

0,5

1,0

1,5

0 24 48 72 96

R
A

C
1

B
le

ve
ls

(f
o

ld
to

 c
o

n
tr

o
l)

Time (h)

Ibuprofen (IBU)

100 μM

250 μM

0,0

0,5

1,0

1,5

0 24 48 72 96

R
A

C
1

B
le

ve
ls

(f
o

ld
to

 c
o

n
tr

o
l)

Time (h)

Aspirin (ASA)

500 μM

1 mM

Effect of NSAIDs on RAC1B levels in HT29 cells
Neoplasia (2013) 15, 102–111



Tumors from xenografted HT29 cells*
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Signaling pathways regulating RAC1B splicing
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Proposed model for how Ibuprofen interferes with RAC1B 

splicing
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Summary

 Ibuprofen inhibits the production of tumor-related RAC1B 

in colorectal cells by acting via splicing factor SRSF1

 A protein kinase complex of WNK1, GSK3β and SRPK1 

regulates SRSF1 and is the molecular target of Ibuprofen

 Pro-inflammatory signals from the microenvironment may 

induce RAC1B overexpression during tumorigenesis

 Ibuprofen could serve as adjuvant therapy to treat BRAF 

mutant and RAC1B overexpressing CRC (~10%)
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