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Figure 7

The Zfp423 mutant ChP fails to develop a multiciliated epithelium. A-F’: parasagittal cerebellar
sections of the hChP were obtained at different developmental stages and stained for Arl13b and
I Tubulin, to visualize cilia and basal bodies, respectively. At E.11.5, wt hChP epithelial cells display
numerous ! Tubulin-positive basal bodies and several Arl13b-positive cilia (A,A’ white arrowheads);
conversely, the mutant hChP contains mono-ciliated cells (B,B’ red arrowheads). At this stage, both
mutant and wt hChP display a cuboidal epithelium (white arrows). At E12.5, the wt epithelium is
multiciliated, with several ! Tubulin-positive and Arl13b-positive dots on the apical domain of the
epithelium, that are columnar in the wt (C,C’,E,E’, white arrowheads, dashed lines), both in lateral and
in medial sections. Instead, the mutant hChP epithelium is disorganized, consisting of poorly aligned
cuboidal cells with several ! Tubulin-positive dots but few and sparse Arl13b-positive cilia (D,D’, white
arrowheads). Medial sections (F,F’) contain a monostratified and squamous hChP epithelium, and
only sparse monociliated cells (red arrowheads). G-L: transmission electron microscopy images of the
ChP epithelial cells at E12.5; wt epithelial cells display several microvilli on their apical surface (G,
white arrowheads) and several cilia (I, white arrowheads); however, the mutant epithelium displays
sparse microvilli (H, red arrowheads) and a single cilium, when present (L, red arrowhead). M. Graphs
show the number of ciliated cells in wt and in mutant sections at E12.5. N=3/genotype. A two-tailed
unpaired t test was performed to analyze differences between samples (**, p < 0.005). N. Graphs
show the percentage of cells with 1 cilium or =2 cilia. N=3/genotype. Two-way ANOVA with Bonferroni
post-hoc analysis (****, p < 0.0001). Results are plotted as mean + SD. hChP: hindbrain choroid
plexus, 1V: 4th ventricle. Size bar: 20um in A-F; 5uym in A’-F’; 1uym in G-L.
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Figure 8
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The mutant hChP shows changes in markers of roof plate patterning and ependymal cell
specification. A: Dorsal view of wholemount in situ hybridization reveals a conserved but
discontinuous Gdf7 expression pattern in the mutant (red arrows). B: RT-qPCR quantitation of roof
plate patterning markers at E9.5 reveals deregulated expression of four early patterning molecules
involved in Wnt and BMP signaling and a profound downregulation of the multiciliogenesis master
gene Gmnc. C: deregulation of Wnt1 and Grem1 persists at E11.5, together with downregulation of
three key regulators of multiciliogenesis (see text). D-E’: in situ hybridization of hChP E10.5
parasagittal sections shows discontinuous expression of Gmnc in lateral sections of the mutant hChP
compared to the wt (D,D’), and complete lack of the transcript in medial Zfp423-mutant sections (E,E’).
MCG: multiciliogenesis markers. cb: cerebellum, mes: mesencephalon, hChP: hindbrain choroid
plexus, IV: 4th ventricle. All values are expressed mean £ s.e.m. (C, n= 3/genotype; p < 0.001; Welch’s
t-test), at E11.5 (D, n= 3/genotype; p < 0.001; Welch'’s t-test). Size bar: 500um in A,A’; 100um in D-E’.
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