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Abstract

Alternative splicing of fibroblast growth factor receptor 2 (FGFR2) transcripts occurs
in a cell-type-specific manner leading to the mutually exclusive use of exon IIIb in
epithelia or exon IIIc in mesenchyme. Epithelial cell-specific exon choice is
dependent on (U)GCAUG elements, which have been shown to bind Fox protein
family members. In this paper we show that FGFR2 exon choice is regulated by
(U)GCAUG elements and Fox protein family members. Fox-2 isoforms are
differentially expressed in IIIb+ cells in comparison to IIIc+ cells, and expression of
Fox-1 or Fox-2 in the latter led to a striking alteration in FGFR2 splice choice from
IIIc to IIIb. This switch was absolutely dependent on the (U)GCAUG elements
present in the FGFR2 pre-mRNA and required critical residues in the C-terminal
region of Fox-2. Interestingly, Fox-2 expression led to skipping of exon 6 among
endogenous Fox-2 transcripts and formation of an inactive Fox-2 isoform, which
suggests that Fox-2 can regulate its own activity. Moreover, the repression of exon
IIIc in IIIb+ cells was abrogated by interfering RNA-mediated knockdown of Fox-2.
We also show that Fox-2 is critical for the FGFR2(IIIb)-to-FGFR2(IIIc) switch
observed in T Rex-293 cells grown to overconfluency. Overconfluent T Rex-293
cells show molecular and morphological changes consistent with a mesenchymal-
to-epithelial transition. If overconfluent cells are depleted of Fox-2, the switch from
IIIc to IIIb is abrogated. The data in this paper place Fox-2 among critical regulators
of gene expression during mesenchymal-epithelial transitions and demonstrate that
this action of Fox-2 is mediated by mechanisms distinct from those described for
other cases of Fox activity.
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