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Supplementary figures and legends 

 

 

Supplementary Figure 1: Comparison of neuroepithelial lineage-tracing with different Cre drivers. 

A. Constitutive Grhl3Cre causes recombination in the surface ectoderm (*) as well as the neuroepithelium 

(#). 

B. Sox2CreERT2 produces robust recombination along much of the closed neural tube (green line along 

embryo image) but only lineage-traces a very small number of neuroepithelial cells in the open PNP 

(arrow) at E9.5, 24 h after tamoxifen administration. 

C. Nkx1.2CreERT2 lineage-traces many neuroepithelial cells in the open PNP, as well as cells of the closed 

neural tube (see Fig 1C) at E9.5, 24 hours after tamoxifen administration. 

White lines demarcate the PNP neuroepithelium. In each case recombination is assessed using the mTmG 

reporter construct, in which unrecombined cells express tdTomato (tdTom) and recombined cells express 

EGFP. CreERT2 activation was induced with tamoxifen 24 hours previously. Scale bars = 100 µm. 

 

 

  



 

Supplementary Figure 2: Cre;Fl/Fl embryos close their PNPs but developed a dorsally curled tail.  

A. Representative images of E10.5 control (No Cre) and Cre;Fl/Fl littermate illustrating the dorsally 

curled tail (arrow), indicative of delayed PNP closure in some Cre;Fl/Fl embryos. 

B. Quantification of PNP length in control and Cre;Fl/Fl embryos at the indicated somite stages (E9-

E9.5). PNP length decreases in both genotypes. Control embryos are the same as those in Figure 2C. * p 

< 0.05 by ANOVA with Bonferroni post-hoc. 

C. Quantification of the proportion of recombined neuroepithelial cells in E10.5 Cre;Fl/- embryos which 

closed or failed to close their PNP. Embryos with failed PNP closure have a median 16% of mutant 

neuroepithelial cells. * p < 0.05 by Students T-test. 

D. 3D reconstruction of a Cre;Fl/- PNP showing EGFP and pHH3 wholemount staining. Mitotic 

(pHH3+ve) nuclei are present in both recombined (arrow) and non-recombined (arrowhead) cells. 

E. Proportion of cells stained positive for pHH3 is comparable in control, tdTom+ve and EGFP+ve cells, 

indicating that mitosis is unaffected by Vangl2 recombination. No Cre 6908 cells from 6 embryos. 

Cre;Fl/Fl EGFP/tdTom 1172/7754 cells from 8 embryos. Cre;Fl/- EGFP/tdTom 1046/6702 cells from 7 

embryos.  



 

  

Supplementary Figure 3: Neuroepithelial apical retraction after annular ablation is unaffected in 

Cre;Fl/Fl embryos. 

A. Quantification of the retraction (% change in area) of cell clusters within the ablated annulus. Dots 

represent a cluster in an individual embryo; each embryo was ablated once only. Control embryos are 

compared to Nkx1.2CreERT/+Vangl2Fl/Fl (Cre;Fl/Fl) embryos.  

B. Quantification of the retraction (% change in area) of individual cells within the ablated annulus. 

Control embryos are the same as in Figure 3. Points represent individual embryos.  

 



  

Supplementary Figure 4: Vangl2-deleted cells retain adherens and tight junctions. 

A,B. Surface-subtracted neuroepithelium of Cre;Fl/- embryos wholemount stained with the adherens 

junction markers active (de-phosphorylated) β-catenin and N-cadherin (A), phalloidin (F-actin) and the 

tight junction marker Zo-1 (B). Arrows indicate borders between adjacent EGFP+ (Vangl2-deleted) cells 

shown in the merged images. 

Scale bars = 20 µm. 

  



  

Supplementary Figure 5: Analysis of mouse neuroepithelial live imaging. 

A. Live-imaging of a mouse PNP over 40 minutes showing progression of narrowing (green line). 

B-D. Processing of apical area data generated from a pilot live-imaging experiment. Each trace 

represents an individual cell. B: Raw data illustrating the wide range of initial apical areas, with some 

cells constricting while others dilate. C: Normalisation of apical area traces to the maximum observed 

size for each individual cell. Individual cells reach their maximum apical area randomly throughout the 

live imaging period. D: Registration of normalised live-cell imaging traces such that their maximum 

observed apical area is at T = 0 min.  

E. Potential explanations for the data in Figure 4c. Vangl2-deletion could cell-autonomously decrease 

the period of apical constriction pulses and/or increase pulse amplitude. 



  

Supplementary Figure 6: Neuroepithelial MHC-IIb and acetylated tubulin staining. 

A. MHC-IIb (Abcam antibody) staining showing neuroepithelial apical cap and cortical staining. White 

boxes indicate the cells with apical cap or cortex staining shown in fire LUT. Arrows indicate apical cap 

arrangements resembling sarcomere-like or stress fibre structures.  

B. Acetylated tubulin staining showing labelling of both neuroepithelial apical “radial” organisations 

(arrows) and apico-basal “tails” (bottom optical cross-section). 

C. Optical cross sections through tubulin-stained neuroepithelium showing the distinct centrosomal 

(arrowhead) and apical (white line) microtubule networks. 

Scale bars = 20 µm. 

 


