Supplementary Figure 1. Effectsof aE-catenin knockdown are cell-autonomous. Homozygous
floxed aE-catenin embryosGtnnal®®?) were co-electroporated with an internal contegiression
plasmid (pCAG-mCherry) along with a GFP-expressirgerimental construct (0CAG-Cre-IRES-GFP).
The distribution of cells expressing the GFP-taggmustruct (any GFReell) was compared with control
cells expressing only mCherry. In this way, albesimental conditions (target tissue, surgicalafaitity,
electroporation location and effectiveness, timetg,) would be identical between cells expresHiirg
experimental construct versus only the control mGheAnalysis of internal controls (mCheftgre
electroporated cells in the same brains) showedgighboring cells behaved similar to fluorescemity
controls where homozygous floxed embryos were elpotated with only fluorescent tagged proteins
(images shown in Fig. 2). If non-autonomous effaeere responsible for the phenotype that results
following reduction inoE-catenin, then there would be a disparity betvwessue-wide controls and
internal controls. However, the striking similgriietween the cortical distribution of fluorescenty
controls and internal controls demonstrates thabtiserved effects aE-catenin knockdown are cell-
autonomous. Images presented were electroporatei3sb and analyzed at E15.5. Cre: GFP signal (Cre
expressing cells). mCherry: all cells expressirigherry. Merge: Overlay image shows exclusively red
(internal control), exclusively green, and co-laaetells. Dots: Visual representation of the iidlial
cells where all those electroporated with Cre-rduioase are labeled with green marks, while thoae th
only received mCherry are labeled with red markke histogram compares the proportion of
electroporated cells in each cortical zone betvirtemnal controls and fluorescent-only controlsywing
that internal controls behaved normally and thas lof function effects were cell-autonomous. Data
presented as mean + s.e.m.; CP denotes cortital ffadesignates intermediate zone, and VZ reptese

the ventricular zone. Bar: 50 um.



Supplementary Figure 2. Short-hairpin RNAstargeting aE-catenin can effectively reduce observed
protein levels. Primary cortical cultures were induced with ofi¢hoee different short hairpin RNA
expression vectors (Open Biosystems, Huntsville), @akgetingaE-catenin or pCAG-eGFP (control) and
cultured for 48 hours, then their respective lysatere analyzed through western blot to deterntiae t
respective shRNA construct efficacies. Lysatemftfane 1 were nucleofected with pPSHAGM2-
aEcatenin-2010-E-4 (clone ID: V2MM_67879); lane 2swaicleofected with pSHAGM2-aEcatenin-
2697-H-3 (clone ID: V2MM_67396); lane 3 was nuckexitd with pSHAGM2-aEcatenin-2226-B-3
(clone ID: V2HS 165579); and lane 4 was nucleofietigh pCAG-eGFP. Lysates were probedd&r
catenin to determine efficiency and actin as ailepdontrol. Analysisdemonstrated that protein levels of
aE-catenin were significantly reduced in cells noteted with shRNA targeting this proteins(f; =
85.310, p < 0.001; the Tukey HSD post-hoc testrdateed that all treatments were significantly diéfiet
from one another, except for the difference betwamsrstructs used in lanes 1 and 2). The relative
intensity ofaE-catenin expression in each lane was normalized) tise corresponding intensity for actin
expression. The construct employed in lane 1 vgasd in all other experiments detailed in this study

Data presented in the histogram as mean £ s.e.m..



Supplementary Figure 3. Cortical distribution of electroporated cells ar e consistent between

control groups. A) Swiss-Webster embryos were electroporated on B&i85fluorescent protein
constructs alone or with shRNA specific controlsRBIA targeting GFP or non-silencing shRNA) and
analyzed 48 hours after surgery. The histogranpemes the proportion of electroporated cells irheac
cortical zone between the two different controlugr® that have been compiled into one control gfoup
comparison with the shRNA-mediated lossiBfcatenin function manipulation and shows that the
groups do not significantly differ from one anotl@)e?r[zl =4.29, p = 0.117)B) Homozygous floxedE-
catenin embryosGtnnal®®2) were electroporated (on E13.5 and analyzed 4&Hater) with
fluorescent protein constructs only and wild-typiearof the same strain were electroporated with Cre
recombinase for control animals to compare to treer€combinase experimental group. The histogram
compares the proportion of electroporated cellenlegl in each cortical zone between the two control
groups. No significant differences were observeiveen the two control groups for the Cre-mediated
loss ofaE-catenin sz = 2.65, p = 0.266), demonstrating that the Crexmdunase construct did not have
an additional effect on the observed results. [Pataented as mean + s.e.m.; CP denotes cortatal pl

IZ designates intermediate zone, and VZ repregshatsentricular zone. Bar: 50 pm.



Supplementary Figure 4. Additional examplesthat focal elimination of aE-catenin reduces -
catenin signaling transcriptional activity. -catenin mediated Wnt signaling in the ventricziane

was examined through expression of destabilized &Gfrolled by the TOP promoter. E13.5 embryos
were electroporated with pTOP-dGFP and pCAG-mChiertiie Control treatment and analyzed at
E14.5. Experimental loss of function treatmentsensdectroporated with the TOP-dGFP reporter,
mCherry, and pSHAGM2Ecatenin-2010-E-4 (ShRNA), or pCAG-Cre (Cre; itmnal®™®? animals).
Two examples separated by channel for each treanershown. Loss afE-catenin function reduced

the proportion of cells in the ventricular zonetttisplayp-catenin mediated Wnt signaling. Bar: 5.



Supplementary Figure 5: Additional examplesthat rescue of B-catenin signaling following
elimination of aE-catenin function restores proliferation. Beta-catenin signaling was rescued by
introducing a stabilized variant of the proteff®Q-{3-catenin) which lacks GSKBphosphorylation sites
that normally target the protein for degradatidy).E13.5 embryos were electroporated with pCAG-GFP
alone (control), pCA@90-{3-catenin-GFP4903-catenin), pSHAGMZxEcatenin-2010-E-4 and pCAG-
GFP (shRNA), or pSHAGM2+E=catenin-2010-E-4 and pCAGB0{3-catenin-GFP (rescue). All
treatments were immunostained for the proliferathagker Ki67 (shown in red)B) E13.5 homozygous
floxed aE-catenin Ctnnal®®?) embryos were electroporated with pPCAG-GFP al@moatfol), pPCAG-
A90{3-catenin-GFPA90B-catenin), pCAG-Cre-IRES-GFP (Cre), or pCAG-Cre-fR&FP and pCAG-
A90{3-catenin (rescue), then immunostained for Ki67 Xre8lecause the majority of GFP-tagg&@D-{3-
catenin construct localizes to the cell membraisjalization of targeted cells is often obscurg&a.
ensure clarity of the presented approach, additiomeges of théA903-catenin treatments presented in
both Fig. 8 and this supplemental figure have bereluded. These images also display the mCherry
fluorescent construct that was co-electroporatemlembryos. The images i€)and E) correspond to
the A90-{3-catenin images fromA) and Fig. 8A, respectively. The images) &nd §) correspond to
the A90{3-catenin images fronB{) and Fig. 8D, respectively. Additionally, a ddbtprepresentation of

cells expressing th&903-catenin construct (dots) has been included. @dlesbars: 50 um.



Supplementary Figure 6: Rescue of B-catenin signaling following elimination of aE-catenin function
does not reduce migration of targeted cellsto the cortical plate. Beta-catenin signaling was rescued
by introducing a stabilized variant of the proté®0{3-catenin) which lacks GSKBphosphorylation
sites that normally target the protein for degriamtatA) E13.5 embryos were electroporated with pCAG-
GFP alone (control), pPCAA90-catenin-GFP490{3-catenin), pSHAGM2xEcatenin-2010-E-4 and
pCAG-GFP (shRNA), or pPSHAGMaEcatenin-2010-E-4 and pCASR0f-catenin-GFP (rescueB)
Visual representation of the individual cells whelectroporated cells are labeled with white ma®}.
Distribution indexes for Swiss-Webster treated aéndata presented as mean + s.e.m (control n = 6
brains, 2213 cellfA90-catenin n = 6 brains,1967 cells; shRNA n = 3 IBait¥57 cells; rescue n = 3
brains, 474 cells)D) E13.5 homozygous floxemE-catenin Ctnnal®®?) embryos were electroporated
with pCAG-GFP alone (control), pCABG90-catenin-GFP490{3-catenin), pCAG-Cre-IRES-GFP
(Cre), or pCAG-Cre-IRES-GFP and pCAR0{3-catenin (rescue)D) Visual representation of the
individual cells where electroporated cells areslali with white marksF) Distribution indexes for
homozygous floxedE-catenin treated animals, data presented as meamm: (control n = 5 brains,
2341 cellsA90-3-catenin n = 6 brains,1967 cells; Cre n = 4 bral®4.7 cells; rescue n = 3 brains, 509
cells). Despite the partial restoration of protifiton following increasef-catenin signaling, the rescue
treatments did not reduce the number of targettsl tbet migrated to the cortical plate. Introdantof a
stabilized form of3-catenin alone causes a slight increase in thédraof cells remaining in the VZ
(consistent with previous findings describing desexl neuronal differentiation followirfigcatenin
overexpression). AlthougBrcatenin also appears to restore the number of mathaining in the VZ (in
rescue experiments) comparedte-catenin loss of function manipulations, the pmipo of cells at the
cortical plate remains unchanged. This observdhatf3-catenin does not rescue all of the alterations in
cell positions caused by lossaiE-catenin is consistent with the idea that the aidlegfunction ofaE-
catenin may contribute to maintaining cells in#i& CP denotes cortical plate, 1Z designates

intermediate zone, and VZ represents the ventriadae. All scale bars: 50 um.



Supplementary Figure 7: No changesin adherensjunction components following aE-catenin
reduction. Homozygous floxedE-catenin embryosQtnnal®®?) were electroporated (on E13.5 and
analyzed 48 hours later) with either fluoresceotgin constructs only (Control) or Cre-recombinals®
expressing GFP (driven by IRES2) (Cré)) Electroporated tissues were immunostained forragve
components of the adherens junction: filamentotis ad-cadherin, an@-catenin and separated by
channel. AJ: denotes the aforementioned adheuectign proteins; GFP: denotes either Cre-
recombinase expressing GFP in Cre treatments oriGEBnNtrol treatments; Merge: overlay of these
images. Bar: 50m. B) Higher magnification of electroporated tissue tiging neighboring
electroporated cells immunostained for the adhgremgion components (AJ) N-cadherinf®catenin
separated by channel. AJ: denotes the aforememtiadherens junction proteins; GFP: denotes either
Cre-recombinase expressing GFP in Cre treatmer@$-Brin Control treatments; Merge: overlay of
these images. Arrows denote points of adhesiomdeet adjacent electroporated cells. Barpd0 All
images show no discernable changes in adhesiorcatesebetween loss of function and control

treatments.



Supplementary Figure 8: Increased -catenin signaling rescues thereduction in proliferation
caused by aE-catenin knockdown despite disruptionsin tissue ar chitecture and cell polarity. In
some rescue brains we observed a disruption ihat integrity, suggesting that this approachseala
decrease in adhesion. Depicted is an image afetisansfected with GFP-taggA@03-catenin and
shRNA againstiE-catenin immunostained for Ki67 demonstratingittoeease in the proliferative
fraction as well as non-autonomous adhesive defibdat occurred in some brains following introdati

of the two experimental constructs. Scale bangis0



