
Supplemental Methods 
 
Triton X-100 fractionation 

To obtain the detergent-soluble (Actin-free) and insoluble (Actin-enriched) fractions, 

transiently transfected EzrinT567-GFP mutant cells, in 100 mm plates, were rinsed once 

in PBS and harvested in 0.3 ml of Triton X-100 lysis buffer (10 mM PIPES, pH 6.8, 100 

mM NaCl, 1 mM EGTA, 3 mM MgCl2, 300 mM sucrose, 0.5 mM DTT, 0.5% Triton X-

100) with protease inhibitors (Roche Diagnostics, Mannheim, Germany) and 1 μM 

Calyculin A (Alexis Biochemicals, Lausen, Switzerland). The lysate was incubated on ice 

for 3 minutes, followed by centrifugation at 600xg for 3 minutes. Solubilized material 

was collected as the detergent-soluble fraction and the pellet as the insoluble fraction. 

The pellet was resuspended in an equal volume of SDS loading buffer. 

 
 
Cell proliferation assay 

Cell proliferation assay was performed with Cell Counting Kit-8 (CCK-8) from Dojindo 

Molecular Technologies, Inc (Gaithersburg, MD). Cells were seeded in a 96 well tissue 

culture plate at 5000 cells per well. The CCK-8 reagent (10 μl) was added to each well 

and incubated at 37°C for 2 hours. The absorbance at 450 nm was measured using the 

microplate reader (Molecular Devices, Sunnyvale, CA).  Each data point represents the 

mean reading from sextuplicate analyses. 

 

Cell migration and invasion assays 

The transwell cell migration assays were as described previously (13). The invasion assay 

was performed using BD BioCoatTM Tumor Invasion system (a Matrigel coated 24-



multiwell insert system). The rehydration of matrigel in the plates was as described by 

the manufacturer. The cell seeding and invasion detection were the same as the migration 

assay. The mean percent cell invasion was calculated as % invasion = (mean fluorescent 

unit of cells invading through Matrigel-coated FluoroBlok membrane / mean fluorescent 

unit of cells migrating through uncoated FluoroBlok control inserts) x 100. Unpaired t 

test with Welch’s correction was used for the migration and the invasion studies. 

Statistical analyses were performed using GraphPad Prism version 4.0b for Macintosh 

(GraphPad Software, La Jolla, CA). 

 

Anchorage-independent growth assay 

Soft agar culture: Cell culture plates (24-well) were coated with 0.5 ml of 0.6% 

SeaPlaque low melting agarose (Cambrex Bio Science Rockland, Inc., Rockland ME) 

dissolved in complete growth medium. Cells (500) were suspended in complete medium 

containing 0.3% agarose and overlaid on the coated wells. After 14 days in culture, an 

image of each well was taken by CCD camera using a Leica MZFLIII microscope. 

Colonies were counted and analyzed with open lab software (Improvision, Waltham, 

Massachusetts).  

Matrigel culture: Cell culture plates (12-well) were coated with 1 ml of 50% Matrigel 

(R&D System, Minneapolis) in complete growth medium. After the gel solidification, 

5000 cells (1 ml/well) were suspended in 25% Matrigel with complete growth medium.  

Growth medium was added (0.5 ml) to the well every 4 days and cells were cultured for 

14 days. 



Collagen 3-D culture was performed using Chemicon’s 3D Collagen Cell Culture System 

(Chemicon International Inc., Phillipsburg, NJ). The collagen solution was prepared 

according to the manufacture’s protocol. The cell culture plates (12-well) were coated 

with 0.8 ml of collagen solution. The collagen was polymerized at 37°C for 60 min and 

0.8 ml of cell suspension in collagen solution (contains 5000 cells) was added in each 

well. Cells were cultured for 14 days. Images of 3D culture colonies were taken with 

Leica DMIRB microscope. 

 
Gene Set Enrichment Analysis  

A minimal size of 15 overlapping genes in each set was required and a collection of 

curetted gene sets in MSigDB (21) was used in this analysis. Because of the limited 

number of samples, permutation tests were performed on gene sets with 1000 

permutations for obtaining FDR q-values. Gene sets with a p-value < 0.001 and FDR q-

value < 0.1 were considered significant. The leading edge subsets are extracted for those 

gene sets significantly up- or down-regulated in T567A mutants and are presented in 

color map format to show the core members of high scoring gene sets. 

 


