
   

Legends to Supplementary Figures  

Supplementary Figure S1.  Dab1 expression in mouse intestinal tumors and in human 

CRC cell lines.  A, Recombinant Dll4 (rDll4) ligand induces DAB1 mRNA in Colo205 

CRC cells (see also legend to Fig. 1E).  B, Binding of Rbpj and NICD to the DAB1 

promoter of Colo205 CRC cells (see also legend to Fig. 1F).  C, Expression of DAB1 

mRNA in human colonic cells and CRC cell lines. The level of DAB1 mRNA was 

quantified by qRT-PCR, and compared with that of the normal colon.  D, Dab1 is induced 

in Apc/Aes mouse CRC. Dab1 is stained with green whereas the nuclei are stained with 

blue fluorescent probes in tumors of Apc and Apc/Aes mutant mice. Strong expression of 

Dab1 is seen in the invading tumor cells of Apc/Aes mice around blood vessels where 

Notch signaling is activated (right) (ref. 3), whereas such expression of Dab1 was not 

found in Apc mice (left). Boxed areas are enlarged in the right panels. Dotted lines show 

the boundaries between the mucosa and submucosa. T, tumor. S, stroma. *, invading 

cancer. Scale bars, 100 μm. 

 

Supplementary Figure S2.  Knockdown of DAB1 mRNA inhibits metastasis whereas its 

induction enhances metastasis. A and B, A representative tumor lesion in a blood vessel 

(T) of a control LS174T (Ns) primary tumor. H&E (A) and Trio(pY2681) IHC-hematoxylin 

enlarged for the corresponding boxed area (B). Arrow in (B) points CRC cells in contact 

with vessel wall.  C, An LS174T (shDAB1) primary tumor stained for Trio(pY2681) by 

IHC-hematoxylin. Scale bars, 50 μm for (A), and 20 μm for (B) and (C).  

 

Supplementary Figure S3.  Rho promotes transendothelial migration (TEM) of CRC 

cells.  A, A positive control for GTP-Rac pull-down assay. HEK293T cells were 
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transfected with empty vector or Myc-Tiam1 cDNA, and harvested 24 h post-transfection 

for GTP-Rac pull-down assay. Total Rac is also shown as loading control. Myc-Tiam1 

was detected by an anti-Myc antibody.  B, Inhibition of Rho or Rock suppresses TEM of 

CRC cells in culture. RKO human CRC cells were assayed for TEM in the presence of 

Rho inhibitor C3T or Rock inhibitor Y-27632 at two doses, respectively.  C and D, Little 

effect of Rac inhibition on CRC invasion through Matrigel. RKO cells were treated with 

two concentrations of Rac inhibitor NSC23766 (C) and three concentrations of Rac1 

Inhibitor II (D) before and during the assay (n = 3). E, Transient TRIO knockdown in 

HCT116 cells. Two independent siRNAs were used for non-silencing (Ns) and TRIO-

silencing (siTRIO), respectively. Forty-eight hours after transfection, cells were subjected 

to qRT-PCR to determine relative TRIO mRNA levels.  F, Constitutive TRIO knockdown 

in HCT116 cells. Two independent shRNAs were used for non-silencing (Ns) and TRIO-

silencing (shTRIO) constructs, respectively. Two clones in each group were examined for 

Trio expression by western analyses.  G, Constitutive knockdown of TRIO mRNA in RKO 

CRC cells does not affect the primary tumor volume in mice (n = 5).  H, Simultaneous 

expression of Dab1 and Abl1b with Trio(WT) induces Matrigel invasion of RKO cells, but 

expression of Trio(WT) alone does not (by TetON induction system).  I, Trio(Y2681F) 

mutation does not affect its RacGEF activity. T7-tagged Trio(WT) or Trio(Y2681F) protein 

was expressed, purified by immunoprecipitation using anti-T7 antibody, and mixed with 

recombinant Rac1 and mant-GTP that emits fluorescence when it was bound with Rac. 

Data from three experiments are presented with SD (P = 0.19). *P < 0.05 for (B, E and 

H). 
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Supplementary Figure S4.  Anti–pY-Trio antibodies.  A and B, Validation of specific 

antibodies for Tyr-phosphorylated Trio. Antibodies were raised by immunizing chickens 

with synthetic peptides containing pY1990 or pY2681, affinity-purified and used for 

immunocytochemistry (A) or western (B) analyses. HEK293T cells were transfected with 

expression plasmids for T7-tagged wild-type (WT), Y1990F or Y2681F Trio 

simultaneously with those for Abl1b and Dab1. Note that anti-Trio(pY1990) and anti-

Trio(pY2681) are unable to recognize unphosphorylatable Trio(Y1990F) and 

Trio(Y2681F) mutants, respectively. For immunofluorescence, nuclei were stained with 

DAPI (blue). Scale bars, 10 µm. For western analysis, Trio(4YFs) mutant was used as a 

negative control for Tyr-phosphorylation (lane 5). Note that anti-Trio(pY1990) and anti-

Trio(pY2681) antibodies fail to recognize Trio(Y1990F) and Trio(Y2681F), respectively, 

in either assay. Result shown is a representative set of three independent experiments. 

Essentially the same results were obtained with rabbit anti-Trio(pY1990) and -

Trio(pY2681) antibodies as well.  C and D, Xenograft primary tumors of RKO (Ns) and 

RKO (shTRIO), respectively, stained for Trio(pY2681) by IHC.  E, Decreased expression 

of E-cadherin (E-cad) at the invasion front in a human CRC specimen (arrow; IHC 

counterstained with hematoxylin).  F, Reduction in the levels of EMT transcription factors 

Slug and Twist (but not Snail) upon induction of Notch signaling inhibitor Aes in inducible 

Colon26 TetON-Aes-Flag cells. Relative mRNA levels were quantified by qRT-PCR 24 h 

post-induction of Aes-Flag with doxycycline. Scale bars, 50 µm (A and E), and 20 µm (C 

and D). Data are presented as the mean of three independent experiments with SD. *P < 

0.01. 

 



Sonoshita et al. 

 4 

Supplementary Figure S5.  Trio phosphorylation caused by activation of Notch 

signaling.  A, Phosphorylation of Trio at Y2681 by loss of Aes in mouse intestinal tumors. 

Lysates of normal mucosa (N) and intestinal tumors (T) were analyzed for Trio(pY2681) 

by IP-WB. Total Trio blot is also shown (Trio).  B, Inverse correlation between Aes and 

Trio(pY2681). Shown is a representative set of serial sections (left and right). Arrows and 

arrowheads show reciprocal staining for Aes and Trio(pY2681), respectively. Insets show 

higher magnification of boxed areas. Scale bars, 20 μm.  C, Aes inhibits Tyr-

phosphorylation of Dab1 by Abl. Abl1b-HA and Dab1-Flag were expressed 

simultaneously with two amounts of Aes and TLE1. The pY content in Dab1 was 

analyzed by IP-WB. Expression of Aes was confirmed by WB.  D, Suppression of Rho 

activation by Aes. Colon26 TetON-Aes-Flag cells were induced with Flag-tagged Aes 

(Aes-F) by doxycycline for 24 h and plated onto culture dishes coated with recombinant 

extracellular domain of Dll4 (rDll4). The cells were grown to monolayers, harvested 16 h 

after multiple scratches were introduced, and analyzed for GTP-Rho. 

 

  


