Supplemental figure 1: 
(A) Western blots of control and WDFY3 KD SH-SY5Y cells: p62/SQSTM1 protein decreased significantly 0.625 ± 0.192-fold. (normalized to α-tubulin, n = 3, p = 0.026)
(B) Western blots of control and WDFY3 KD SH-SY5Y cells: GSK-3β shows a trend towards a decreased protein expression. (normalized to α-tubulin, n = 5, p = 0.088)
(C) AXIN2 expression in control and WDFY3 KD SH-SY5Y cells: AXIN2 expression was not affected by WDFY3 KD. (increase by 1.166 ± 0.222-fold, normalized to the means of HPRT and TBP expression, n = 7, p = 0.102)
(D) CCND1 expression in control and WDFY3 KD SH-SY5Y cells: CCND1 expression was not affected by WDFY3 KD. (decrease by 0.723 ± 0.3-fold, normalized to the means of HPRT and TBP expression, n = 4, p = 0.287)
(E) Western blots of control and WDFY3 KD SH-SY5Y cells: Dishevelled-1 and Dishevelled-2 are not properly expressed 24h after transfection with siRNA. Expression of Dishevelled-3 is not altered 24h after transfection. (increase by 1.251 ± 0.322-fold, n = 4)
(F) Western blots of control siRNA-transfected SH-SY5Y cells that were cultured in medium containing 0, 1% FCS and 0- or 5-mM lithium chloride (LiCl) for 24h. Neither β-catenin, nor total GSK-3β or GSK-3β phosphorylated at Serine 9 were significantly altered. 
Supplemental figure 2: 
Western blots of lysates from cortical neurons of wild type (WT) and heterozygous Wdfy3lacZ pups (P0) cultured in medium containing 0 or 5mM LiCl for 8 days:
A) Dishevelled-3 (Dvl3)
B) GSK-3β 
C) Phosphorylated GSK-3β (Ser9) 
D) β-catenin
Supplemental figure 3: 
Transcriptomic analysis of nondifferentiated WDFY3 KD cells after 5 days of culture
(A) Upregulated GO themes: The nodes represent the GO term representative of the semantically similar terms from our results. The clustering is based on the shared genes among the terms hence forming prominent clusters related to energy metabolism and neuronal growth.
(B) Downregulated GO themes: The nodes represent the GO term representative of the semantically similar terms from our results. The clustering is based on the shared genes among the terms hence forming prominent clusters related to ECM and adhesion, glycoprotein related processes, sensory development, Wnt signaling, growth regulation among the non-clustered themes – notch signaling, sphingolipid metabolism etc.
Supplemental figure 4: Tracings of neurons corresponding to figure 5G
Supplemental figure 5: 
Cortical size at embryonic day E18.5 in wild-type (WT) and Wdfy3 mutants. 
Heterozygous Wdfy3 embryos (HET) do not display an increase in brain size at E18.5 compared to wildtype embryos (WT) (PBS – intraperitoneal treatment with PBS of the pregnant dams). Following in utero LiCl exposure (LiCl), cortical length is increased in both WT and HET embryos, but also in homozygous Wdfy3 knock out mutants (MUT), indicating a measurable and genotype-independent effect of LiCl on embryonic cortical development.
Statistical significance is indicated as p < 0.05 (*), p < 0.01 (**) and p < 0.0001 (***). Each inquired embryo displayed as a circle. Data are presented as mean ± SEM.
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