ALTERNATIVE SPLICING OF TUMOUR-RELATED RACIB IS
REGULATED BY UPSTREAM SIGNALLING PATHWAYS
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SUMMARY The small GTPase Racl regulates signalling pathways controlling actin-dependent cell motility as well as gene transcription. An
alternative splicing variant Raclb is overexpressed in a subset of colorectal tumours and cooperates with mutant B-Raf to sustain tumour cell
viability. The alternative splicing mechanism regulating Raclb expression involves two antagonistic splicing factors, ASF/SF2 and SRp20. Using a
Racl minigene approach and siRNA-mediated depletion, we identified ASF/SF2 as an enhancer of endogenous Raclb splicing whereas SRp20 acts
as a silencer. Inhibition of the PI3-kinase pathway increased protein levels of ASF/SF2 and promoted Raclb generation. By contrast, depletion of
endogenous protein kinase SRPK1 led to decreased Raclb expression. Together, these data indicate that altered upstream signaling pathways in
colorectal cancer cells will target splicing factors that regulate alternative splicing of the small GTPase Racl.
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Properties of Raclb:
« Increased GDP exchange rate in vitro
* Rho-GDI cannot downregulate Raclb in vivo
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Which splicing factors are involved in the regulation of exon 3b inclusion/exclusion?

A RAC1 minigene reporter Overexpressed 9G8 and SRp20
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of alternative splicing observed in 3b inclusion in HT29 cells
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Depletion by siRNAs revealed SRp20 as a
silencer and ASF/SF2 as an enhancer of
alternative Racl splicing in HT29 cells
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Which signalling pathways modulate the expression/activity of ASF/SF2 and SRp20?

PI3 kinase and Wnt signalling pathways synchronize the expression of ASF/SF2

and SRp20, respectively, regulating inclusion or skipping of the alternative exon
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Depletion of endogenous
protein kinase SRPKI1 led to
decreased Raclb expression
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Conclusions: « The splicing factor ASF/SF2 acts as an enhancer of alternative Racl splicing whereas SRp20 acts as a silencer.
* The levels of ASF/SF2 and SRp20 transcript and protein correlate with Raclb expression in colorectal cells.
* PI3 kinase and Wnt signalling pathways synchronize the expression of ASF/SF2 and SRp20, respectively, and
together regulate whether alternative exon 3b is included or skipped during splicing of the Racl pre-mRNA.




