
Supplementary Note 1 
 
We observed translocation of Notch into RIP-µdomains after S2 cleavage. Given the role of AJs concentrating 
g-secretase and hence forming RIP-µdomains, we also mapped spatial dynamics of Notch relative to AJs 
during activation. We plated U2OS cells co-expressing SNAP-NFL-mCherry and Ecad-GFP on a Dll4-coated 
substrate to trigger Notch activation. Cells were also treated with TAPI2 (S2 cleavage inhibition) or DAPT 
(S3 cleavage inhibition) to capture Notch intermediates (Extended Data Fig. 2a). To quantify the spatial 
redistribution of each Notch intermediate relative to the AJ, we measured the average mCherry fluorescence 
signal inside (IIN) and outside (IOUT) of the AJ and estimated an enrichment ratio (IIN/IOUT, See Extended Data 
Fig. 3e and Methods for details). An intensity ratio of 1 represents no AJ-dependent spatial localization as 
validated with Dil membrane dyes (IIN/IOUT = 1.07, Extended Data Fig. 3f), and values less than or greater 
than 1 represent exclusion from or enrichment within AJs, respectively. With TAPI2, we observed minimal 
mCherry fluorescence signal from AJs (IIN/IOUT = 0.50, Extended Data Fig. 2b(ii),c(ii)), indicating that the 
ligand-receptor interaction did not alter the spatial distribution of Notch before S2 cleavage. In contrast, when 
TAPI2 was removed to activate S2 cleavage and DAPT was added to inhibit S3 cleavage, we observed 
strong enrichment of the mCherry signal at AJs (IIN/IOUT = 2.14, Extended Data Fig. 2b(iii),c(iii)). Not only did 
the Notch with extracellular domain truncation (NEXT, the product of S2 cleavage) relocalize, but it was in 
fact concentrated within AJs. When g-secretase activity was rescued by washing out DAPT, the initially 
intense mCherry signal at AJs gradually disappeared (Extended Data Fig. 2b(iv),c(iv),d,e), presumably 
corresponding to release of Notch intracellular domain (NICD) from the membrane. These results suggest a 
role for the size-dependent protein segregation as a spatial switch that regulates the distribution of Notch 
intermediates, thereby choreographing the sequential steps in Notch proteolysis. According to this model, 
the large size of NECD poses a physical constraint preventing entry of Notch to the narrow space between 
membranes in the AJ cleft where g-secretase is localized. Hence, g-secretase cannot process full-length 
Notch before S2 cleavage. Following S2 cleavage, removal of NECD relieves the physical constraint, allowing 
Notch to enter the AJ cleft. This facilitates a productive Notch-g-secretase interaction, S3 cleavage, and then 
downstream signaling. These results confirm that membrane microdomains within AJs serve to coordinate 
the final step in Notch activation, concentrating enzyme and substrate for intermembrane proteolysis by g-
secretase.  
 
Supplementary Note 2 
 
The western blot analysis in Fig. 3f shows ligand- and S2-cleavage-independent activation of Notch 
truncation variants. To further validate Notch activation skipping S2 proteolysis, we also performed time-
lapse microscopy to measure the kinetics of S3 processing of NΔEGF by tracking mCherry intensity at the 
AJ in single cells. Initially intense mCherry signal (average IIN/IOUT = 2.89 ± 1.15) rapidly dissipated within the 
first 2 hours following DAPT removal (average IIN/IOUT = 0.81 ± 0.42), reaching a plateau at 4 hours (IIN/IOUT = 
0.65 ± 0.14) (Extended Data Fig. 3g,h). Removing DAPT elicited a significant reduction in mCherry signal 
intensity only from the AJ membrane but not from the non-AJ membrane, indicating that the S3 cleavage 
activity was strongly localized at the AJ (Extended Data Fig. 3I).  

We inferred g-secretase activity by measuring the changes in extracellular SNAP (labeled with SNAP 
surface dye) and intracellular mCherry fluorescence signal after DAPT removal but in the presence of TAPI2. 
This construct has different fluorescence markers on the extracellular and intracellular domains of the protein, 
allowing us to differentially map the S2 and S3 cleavage events of the construct. While SNAP fluorescence 
signal remained strong, the mCherry signal at the AJ was negligible, indicating selective release of NICD 
from AJs (Extended Data Fig. 3j). Consistently, we also observed a correspondingly modest but statistically 
significant increase of the nuclear mCherry signal, suggesting nuclear translocation of cleaved NICD 
(Extended Data Fig. 3k,l). Coupled with the western blot analysis, these results imply that if truncated Notch 
variants are colocalized within AJ-mediated RIP-µdomains, g-secretase can process Notch and trigger S3 
proteolysis and signaling, bypassing ligand-receptor engagement and S2 cleavage.  
 

 



 

Extended Data Fig. 1. Adherens junctions reorganize Notch signaling biomolecules into two distinct 
membrane microdomains (µdomains). (a) Representative confocal images showing spatial distribution of 
Notch mCherry signals within the RIP µdomains from the cells activated by culturing them on a Dll4-Fc 
immobilized substrate in the presence of TAPI2 and washed out to remove DAPT inhibition. With TAPI2 
treatment, Notch and g-secretase compartmentalization was observed, while upon DAPT wash-out, Notch 
signals at the RIP µdomains disappeared. (left) A maximum projection image of the cells showing enriched 
Notch mCherry signal at the RIP µdomains. Scale bar, 10 µm. (Top-right) Magnified individual fluorescence 
channel images of the boxed region. Scale bar, 2 µm. (right) Z-resliced images showing the sections of the 
cellular interfaces. Scale bar, 2 µm. (b) Representative confocal immunofluorescence images showing 
distribution of presenilin1 (PS1) across entire cell membranes. White and yellow arrows indicate the cell-cell 
interfacial membranes and the cell membranes without contact, respectively. (top) A maximum projection of 
the wide-field confocal z-stacks. Scale bar, 20 µm. (bottom) A confocal z-resliced image along the 
representative membranes of two contacting cells. A white arrow indicates the cell-cell interfacial membrane 
where strong PS1 signals were observed. Yellow dashed lines represent the cell membranes without cell-
cell contacts. Scale bar, 3 µm. (c) Maximum intensity projection images showing distribution of PS1 and E-
cadherin AJs (Ecad) relative to LRE-µdomain with Notch1-Dll1 pair enrichment at the interfacial membrane 
in the presence of TAPI2. PS1 and Dll1 were visualized by immunostaining, Notch and AJs by expression of 
their respective mCherry- or EGFP-fusion constructs. AJs showed nearly identical spatial distribution with the 
g-secretase enriched RIP-µdomain, but exhibited inverse distribution with the LRE- µdomain. Scale bar, 5 
µm. (d) Representative wide-field confocal immunofluorescence images showing PS1 (magenta) enrichment 
within AJs (green). Scale bar, 50 µm (low-magnification), 10 µm (zoom-in). (e) Confocal images of U2OS 
cells co-expressing Ecad-GFP (green) and SNAP-NFL-mCherry (red), and immunostained with PS1 antibody 
(cyan). Scale bars, 10 µm, 2 µm, and 2 µm for maximum intensity projection, zoomed-in, and z-resliced 
images, respectively. (f) Paired analysis of Manders’ overlap coefficients of E-cadherin and Notch signals 
over PS1 in multiple cells (n = 9). ***P < 0.001. (g,h) Representative confocal immunofluorescence images 
showing (g) ADAM17 and (h) ADAM10 distribution relative to AJs. ADAM17 exhibited no preferential 
localization relative to AJs. Scale bar, 20 µm. (i) Box-whisker plots showing Manders’ overlap coefficients 
(MOCs) of PS1 (green), Notch (red), Dll1 (purple), and ADAM10 (yellow) relative to AJs. Each dot represents 
the MOC of a selected AJ. Boxes and whiskers denote the inner-quartile and full ranges. Colored lines and 
(+) marks indicate median and mean, respectively (****P < 0.0001; ns, not significant; n ≥ 11; ordinary one-
way ANOVA with Tukey’s test). (j) Representative confocal fluorescence images of HaCaT cells 
immunostained with anti-Notch1 (red) and anti-N-cadherin (green). (k) Confocal images of MDCK cells 



expressing Ecad-GFP (green) and SNAP-NFL-mCherry. Notch receptors were labeled with BG-Alexafluor647 
(magenta). (l) Confocal images of HUVECs expressing SNAP-NF-mCherry and immunostained with vascular 
endothelial cadherin (VE-cad) antibody. (j-l) Scale bar, 10 µm and 2 µm for maximum projection and z-
resliced images, respectively. (m) Polarized MDCK cells grown on a transwell filter. Notch, actin, and nucleus 
were immunostained with BG-AF647, phalloidin-488, and DAPI, respectively. Scale marked every 5 µm for 
3D construction. Scale bar, 2 µm. 

 

 

 

 

 

 

 



 

 
 
Extended Data Fig. 2. Interrogation of the mechanism underlying gg-secretase recruitment into AJs. 
(a) A schematic to capture the spatial distribution of Notch intermediates during the cell-surface activation 
pathway. (b) Confocal z-resliced images showing Notch distribution (red) relative to AJ (green) from the cells 
without Dll4 activation (i), treated with Dll4 and TAPI2 (ii), treated with Dll4 and DAPT (iii), and washed out to 
remove DAPT inhibition (iv). Scale bar, 3 µm. (c) Quantification of Notch signal enrichment at the AJs during 
the activation. Notch enrichment (IIN/IOUT) is calculated as the ratio of average Notch fluorescence intensity 
within AJs (IIN) and outside AJ (IOUT). Please see Extended Data Fig. 3(e) and Methods for the detailed 
description of how Notch enrichment is calculated. The enrichment factor of Dil is present as a control 
showing AJ-independent distribution. ****P < 0.0001, ns: non-significant, one-way ordinary ANOVA followed 
by Tukey’s multiple comparison testing. (d) Representative time-course confocal z-resliced images showing 
S2-cleaved Notch at AJs as a function of time after DAPT removal. The NICD signal (red) at the AJ gradually 
decreases, indicating NICD release. Images shown here are not from identical cells, but represent a general 
trend of NICD signal at AJs for each time point. Scale bar, 5 µm (e) Quantification IIN/IOUT ratio as a function 
of time after DAPT washout. (f) Representative confocal fluorescence images showing the PS1 and Flot1 
distribution relative to native cell-cell AJs. (left) A maximum projection image of merged channels. Scale bar, 
10 µm. (center) Magnified images showing greater details of the boxed region. Scale bar, 2 µm. (right) Z-
resliced images showing the sections of the AJs. Scale bar, 2 µm. Line profiles of fluorescence signals from 
E-cadherin, PS1, and Flot1 along the white dashed lines in the z-resliced images. (g) Cross-correlation 
analysis of E-cadherin and PS1 over Flot1. Both Flot1 and PS1 fluorescence intensities exhibited strong 
positive correlation with the AJ. The solid curves and the shades indicate means and s.e.m, respectively. n 
= 7. (h) Confocal fluorescence images showing PS1 and Flot1 localization at artificial AJs by 
mechanogenetics. E-cadherin and Flot1 were labeled with fluorescent tags. Endogenous PS1 was 
immunostained after fixation. Scale bar, 20 µm. (i) Magnified confocal images showing PS1 and Flot1 
localization before (0 min) and after (30 min) the formation of artificial AJs via mechanogenetics. Scale bar, 
20 µm.  



 

 
 
Extended Data Fig. 3. AJ-induced membrane juxtaposition drives Notch exclusion via size-dependent 
protein segregation. (a) Additional artificial AJs showing Notch recruitment. Scale bar, 2 µm. (b) Time-lapse 
epifluorescence images (were acquired before micromagnetic tweezer (µMT) stimulation and then at 10, 20, 
30 minutes of the µMT application. Gradual MFN and E-cadherin clustering was clearly seen, followed by 
Notch accumulation at the AJ. Scale bar, 2 µm. (c) Kinetics of signal enrichments at the artificial AJ shown 
in the panel (b). (d) Western blot of cell lysates stably expressing Notch1 truncation variants. The blot was 
labelled with mCherry antibodies. Cells were treated with TAPI2 and DAPT to inhibit any S2 or S3 cleavage. 
NFL, NΔEGF1-25, and NΔEGF all contain the SDS/DTT-sensitive link (disulfide bridge) that produces the 
protein band of 78kD corresponding to the polypeptide consisting of small fraction of Notch ECD after S1 
site, transmembrane domain (TMD), and intracellular domain (ICD) with mCherry protein (TMICD, black 
arrow). NΔECD (NEXT) does not have the link, and produces the band corresponding to the intact protein 
containing SNAP-tag, TMD, and ICD with mCherry protein (S-NEXT, black arrow). Asterisk indicates an 
unidentified band from S-NEXT. (e) Method to quantify Notch enrichment. Please see methods for more 
details. (f) Representative confocal images and enrichment factors (IIN/IOUT) of Dil membrane staining dye 
distribution relative to AJs. Scale bars, 10 µm (maximum projection), 3 µm (z resliced images). (g) Time 
series of confocal z-resliced images showing the enrichment of NΔEGF (red) at the AJ (green) under DAPT 
treatment (t = 0), and the dissipation during DAPT washout (t ≥ 2). Scale bar, 3 µm. (h) Single-cell traces 
showing the time-course of the decline of NΔEGF enrichment factor at the AJs during DAPT washout (mean 
± s.e.m.; n = 4 independent single-cell experiments). (i) Quantification of changes in NICD signal from these 



four cells at the AJs and non-AJ membrane, at t = 0 (green, before washout) and t = 6 hr (red, after DAPT 
washout). AJs and non-AJ membrane were detected based on thresholding and automatic segmentation 
using the custom-built script. Intracellular-mCherry signal significantly decreased at the AJs, but not at non-
AJ membranes (*P < 0.05, ns: non-significant, paired two-tailed Student’s t-test, n = 4). (J) Confocal z-resliced 
images showing the distribution of extracellular SNAP (purple) and intracellular mCherry (red) tags of NΔEGF 
relative to AJs (green) after DAPT removal. Scale bar, 3 µm. (k,l) Nuclear location of NICD released from 
cell membrane that recombinantly expresses NΔEGF. (k) Confocal fluorescence images of U2OS cells 
expressing SNAP-NΔEGF-mCherry and Ecad-GFP. (Upper) Cells treated with TAPI2 only. White 
arrowheads indicate the cells with nuclear NICD-mCherry accumulation.  (Lower) Cells treated with both 
TAPI2 and DAPT. Scale bar, 20 µm. (l) Quantification of the ratio of nucleus-to-cytosolic mCherry signals in 
cells with DAPT (n = 39) and those without (n = 21) DAPT. Each dot represents the ratio in a single cell. A 
box and a whisker indicate the interquartile and the full range, respectively. Colored lines indicate median. 
Two tailed unpaired Student’s t-test. 



 
 
Extended Data Fig. 4. Spatial mutations of Notch to study the effect of membrane 
compartmentalization on the signaling. A representative western blot of lysate from cells expressing 
NΔEGF and Halo-Ecad-GFP after 2 hr incubation with or without DNA crosslinkers. The blot was labelled 
with anti-SNAP (a) and anti-Ecadherin (b) antibodies. The expected mass of NΔEGF, E-cadherin monomer, 
and the complex with the Notch construct and E-cadherin forming a heterodimer are 90 kD, 158 kD, and 230 
kD, respectively. β-actin detection was used to assess protein loading. In both blots, predicted bands 
representing Notch-E-cadherin heterodimers (solid black lines) and SNAP-NΔEGF-mCherry or Halo-Ecad-
GFP monomers (dashed black lines) are indicated. (c) Representative confocal maximum intensity projection 
images showing the distribution of NΔEGF relative to the AJs after crosslinking. Cells were treated with or 
without DAPT. Scale bar, 10 µm. (d) Single-cell confocal z-resliced images showing intracellular mCherry 
signal at the AJ under DNA and DAPT treatment (left) and after washing out DAPT (right). Removing DAPT 
elicited a significant reduction in mCherry signal intensity from the AJ. Scale bar, 5 µm. (e) Paired analysis 
of multiple cells expressing NΔEGF (n = 6) in enrichment factor (IIN/IOUT) after DAPT washout. Each dot 
represents IIN/IOUT value before and after DAPT washout from a single cell. Each line corresponds to the 



IIN/IOUT changes before and after DAPT washout in a same single cell (**P<0.01; paired two-tailed Student’s 
t test; n = 6). (f) Dynamic light scattering spectra of BG-modified macromolecules used in the experiment to 
induce spatial mutation of NEXT in Fig. 4d-g. (g) Larger area (1 x 1 mm2) confocal fluorescence images 
shown in Fig. 4f. Scale bar, 200 µm. (h,i) Representative images of artificial AJs formed in live cells. Cells 
treated with both TAPI2 and DAPT (h) or with only TAPI2 but no DAPT (i). Magnified images were shown in 
lower panels. An intense mCherry signal was observed at the artificial AJ with TAPI2 and DAPT treatment, 
while no enrichment of Notch1 signal was seen from cells without DAPT. Scale bar, 5 µm (low-magnification), 
2 µm (zoomed-in images). (j) Representative time-lapse images showing Notch signal activation in UAS-
Gal4 reporter cells with artificial AJs (white arrows). Cells were cultured in the presence of TAPI2 and no 
source of S2 cleavage. Neighboring cells without magnetic stimulation were used as internal negative 
controls. Images were acquired using epifluorescence imaging through FITC and RFP channels (488 nm and 
561 nm excitation) every 2 hr for 24 hr. Scale bar, 50 µm. 
  



 
 
Extended Data Fig. 5. Generation of U2OS SNAP-NFL-Gal4 fluorescence reporter cell lines lacking E-
cadherin via CRISPR/Cas9. (a,b) Schematic representation of human CDH1 (a) and CDH2 (b) gene 
structure and targeted segmental deletion sites. The sixteen exons are shown in orange boxes (E1-E16). 
Red arrowheads indicate the sgRNA-binding sites (E13LT1, E13LT2, E14RT1 and E14RT2 for CDH1, 
2E1LT1 and 2E2RT1 for CDH2). The targeted segmental deletions of 4.6kb for CDH1 and 940bp for CDH2 
knockout are shown with a black line with red arrow tips, respectively. Purple arrows represent PCR primers 
used for the T7E1 assay and detection of alleles with targeted deletions, respectively. (c) CDH1 mRNA 
expression levels in CDH1 KO clone #3 and #4 were determined using qRT-PCR. CDH1 expression levels 
in the selected clones containing a segmental deletion were quantified relative to CDH1 mRNA levels of the 
wild-type U2OS SNAP-NFL-Gal4 cells. Clone #3 was used for subsequent experiments. (d) qRT-PCR 
analysis of CDH2 mRNA expression levels in U2OS SNAP-NFL-Gal4 reporter cells (WT), CDH1 KO clone #3 
(Ecad-KO), and a negative control sample (no primer pair added). CDH2 mRNA levels in both WT and Ecad-
KO cells were quantified relative to the negative control sample. Both WT and Ecad-KO cells showed 
negligible CDH2 mRNA levels, indicating that Ecad-KO cells have minimal mRNA expression of both CDH1 
and CDH2.  Mean ± SEM; n = 3; ns, non-significant; one-way ordinary ANOVA test. (e) Western blot 
analyses of cleaved NICD levels in the wild-type SNAP-NFL-Gal4 cells, CDH1 knock-out (Ecad-KO) cells, and 
Ecad-KO cells with recombinant E-cadherin transfection. (top) A representative image of immunoblotting. 
(bottom) Quantification of cleaved NICD levels. The average intensity of NICD bands relative to β-actin bands 
was quantified and then normalized to that of Ecad-KO cells (mean ± s.d.; ***P < 0.001; n = 5 biological 
replicates; one-way ANOVA followed by Tukey’s multiple comparison test). (f,g) Representative epi-
fluorescence images showing Notch activation in co-culture of Ecad-KO cells with Ecad-KO+Ecad cells (f) or 
with Ecad-KO+Ncad cells (g). Ecad-KO cells shows no GFP signal (green) while Ecad-KO+Ecad or Ecad-
KO+Ncad cells show robust GFP signal indicative of reintroduction of E- or N-cadherin. Scale bar, 50 µm.  
  



 

 
 
Extended Data Fig. 6. Additional immunofluorescence images showing that the AJ-mediated 
membrane compartmentalization modulates neural progenitor cell (NPC) differentiation. (a) 
Immunostaining of the subventricular zone (SVZ) in the lateral ventricle (LV) of the E13.5 DAPT-treated 
mouse brain. Notch was colocalized at NAJ, visualized by immunostaining with anti-N-cadherin and anti-
Notch1 antibodies. (i) Representative lower magnification image. The indicated area (a white box) is 
magnified and rotated 90º clockwise in the lower panel. Scale bar, 100 µm. (ii) Magnified view of the region 
indicated with a white dashed box in the (i) lower panel. Scale bar, 2.5 µm. (iii) Line profiles of N-cadherin 
and Notch distributions. (b) Additional confocal images of coronal sections of developing mouse brain 
retrovirally infected with dominant negative form of E-cadherin vector (DN-Ecad-EGFP). Transduced cells 
differentiated into post-mitotic neurons can be identified as EGFP+/Tuj1+, while those remained as NPCs 
with plasmid transfection are only EGFP+. (left) Low-magnification images. Insets show the magnified image 
of a representative single cell immunostained for myc-tag. (right) Magnified view of the boxed region. Scale 
bar, 50 µm. (c) Ratio of GFP/Tuj1-double positive cells to total Tuj1-positive post-mitotic neurons in these 
two conditions. Data are represented as mean ± SEM. * p<0.05, two-tailed unpaired Student’s t test.   



 
 
Extended Data Fig. 7. Amyloid precursor proteins (APPs) with intact YENPTY motif show size-
dependent spatial segregation and membrane proteolysis, consistent with APP lacking the YENPTY 
motif. (a) Representative confocal maximum projection (right) and z-resliced (left) images of U2OS cells co-
expressing N-cadherin (green) and full-length APP (red). To capture the spatial distribution of the APP 
intermediates, cells were cultured with a combination of α-, β-, and g-secretase inhibitors. Scale bar, 3 µm 
(max. projection) and 2 µm (z-resliced). (b) The spatial redistribution of APP relative to the NAJs was 
quantified using Manders’ overlap coefficient (MOC). Data are presented as boxes and whiskers, 
representing interquartile and min-to-max ranges, respectively; n ≥ 4 NAJs, each detected from a single cell. 

 
 
  

  



Supplementary Table 1. Cell lines and genetic constructs used in this study. 
Cell line Stable 

expression*,** 
CRISPR-
KO 

Transient 
expression 1*,** 

Transient 
expression 2*,** 

Figure 
  

Plain U2OS 
 

  Halo-Dll1  Ecad-GFP 
Fig. 1g-i 

Ecad-GFP Flot1-Halo Fig. 2a,b 
EDF. 2f,g 

SNAP-Ecad-
GFP 

Flot1-Halo Fig. 2g,h 
EDF. 2h,i 

Ecad-GFP  EDF. 1d, g-i 
EDF. 3f 

APPΔY-GFP SNAP-Ncad 
Fig. 7a,b 

APP-GFP SNAP-Ncad 
EDF. 7a,b 

T-rex U2OS 
(doxycycline 
inducible)  

SNAP-NFL-
mCherry 
(NFL) 

 Ecad-GFP  Fig. 1g-i 
Fig. 3e-g 
Fig. 4e-h 
EDF. 1e,f 
EDF. 2a-e 
EDF. 3d 
EDF. 4g 

  Fig. 1d-e 
EDF. 1a,b 

Ecad-GFP Halo-Dll1 Fig. 1a-c 
EDF. 1c 

Halo-Ecad-GFP  Fig. 3a,b 
Fig. 4i,j 
EDF. 3a-c 
EDF. 4h,i 

SNAP-NΔEGF1-25-
mCherry  
(NΔEGF1-25) 

 Ecad-GFP  Fig. 3c-g 
EDF. 3d 

SNAP-NΔEGF-
mCherry 
(NΔEGF) 

 Ecad-GFP  Fig. 3c-g 
EDF. 3d 
EDF. 3g-l 

Halo-Ecad-GFP  Fig. 4a-c 
EDF. 4a-e 

SNAP-NEXT-
mCherry  
(NEXT) 

 Ecad-GFP  Fig. 3c-g 
Fig. 4d-h 
EDF. 3d 
EDF. 4g 

SNAP-NFL-Gal4 & 
UAS-H2B-
mCherry 

   Fig. 5a-d 
Halo-Ecad-GFP  Fig. 4k,l 

EDF. 4j 
Ecad   Fig. 5e,f 

EDF. 5a,c,e,f 
Ecad-GFP  Fig. 5e-g 

EDF. 5e 
Ncad-GFP  Fig. 5e,f 

SNAP-NFL-Gal4 & 
UAS-H2B-
mCherry 

 APP-mCherry  Fig. 7c-e 
Ecad &   EDF. 5f,g 



(uninduced) Ncad Ecad-GFP  EDF. 5f,g 
Ncad-GFP  EDF. 5f,g 
APP-mCherry  Fig. 7c-e 

HACAT     EDF. 1j 
MDCK   SNAP-NFL-mC Ecad-GFP EDF. 1k,m 
HUVEC   SNAP-NFL-mC  EDF. 1l 

 
*X-Y represents a fusion protein of X with Y. 
**X-Y-Z represents a Y protein fused with X- and Z- tag proteins at its N- and C-termini, respectively. 
EDF: Extended Data Fig. 
 
 
Abbreviations: 
 Notch receptors and ligands  
 NFL: full length Notch 
 NΔEGF1-25: Notch with EGF domain truncation from 1-25.   
 NΔEGF: Notch with complete EGF repeat domain truncation. 
 NEXT: Notch with extracellular domain truncation 
 Dll1: Delta like ligand 1 
 
 Cadherins 
 Ecad: epithelial (E) cadherin    
 Ncad: neural (N) cadherin 
 VEcad: vascular endothelial cadherin 
 
 Amyloid precursor proteins 
 APPΔY: amyloid precursor proteins with deletion of YENPTY motifs 
 APP: full-length amyloid precursor proteins  
 
 Self-labeling and fluorescent protein tags 
 SNAP: SNAP tag 
 Halo: Halo tag 
 GFP: green fluorescent protein 
 
 Others 
 Flot1: flotillin 1 
 H2B: histone 2B 
 UAS: upstream activation sequence 
 
 
 



Supplementary Video S1. Time-lapse of Notch activation in cell groups vs. solitary cells. 
Left column: Representative movies of U2OS cells expressing SNAP-NFL-Gal4 and UAS-H2B-mC with robust 
cadAJs within high-density culture. The cells in this group exhibited robust increase in nuclear mCherry 
fluorescence signal. Right columns: Representative movies of U2OS cells having no prior contact with other 
cells (n=9). The solitary cells exhibited negligible increase in nuclear mCherry fluorescence signals. Each 
movie is digitally cropped and centered on the specific representative cells. SNAP-NFL-Gal4 expression and 
mCherry fluorescence are pseudo-colored as green and red, respectively. Time stamps are relative to 
doxycycline addition.  
 

Supplmentary Video S2. Time-lapse Notch activation in solitary cells cultured on a substrate with 
Ecad-Fc.  
Left column: Representative movies of solitary cells cultured on a substrate coated with Ecad-Fc but not with 
Dll4-Fc (n=9). Negligible increase of mCherry fluorescence signal was observed.  Right column: 
Representative movies of solitary cells cultured on a substrate coated with Ecad-Fc and Dll4-Fc (n=9). 
Gradual increase of bright mCherry fluorescence signal was observed. SNAP-NFL-Gal4 expression and 
mCherry fluorescence are pseudo-colored as green and red, respectively. Time stamps are relative to 
doxycycline addition.  
 

 


