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SUPPLEMENTAL FIGURE LEGENDS  

Figure S1. Arg localizes to invadopodium precursors in MTLn3 cells. MTLn3 cells were 

transiently transfected with Arg-TagRFP and plated on fibronectin/gelatin matrix, fixed, and 

labeled with Alexa-488 phalloidin in order to visualize invadopodium precursors (A) Scale bars 

represent 10 μm. (B) MTLn3 cells were transiently co-transfected with Arg-YFP and cortactin-

TagRFP and plated on fibronectin/gelatin matrix. Cells were starved as described previously (1) 

and then stimulated with 5 nM EGF, and images were acquired every 10 seconds before and 

after stimulation. Shown are montages of 60sec/frame. Scale bar = 2 μm. 

 

Figure S2. Arg and Src, but not Abl, localize to invadopodia following EGF stimulation. 

(A) MDA-MB-231 cells were plated on Alexa-405 labeled gelatin matrix, starved and either left 

starved or treated with EGF, fixed, and labeled for Arg (a1, b1) or Abl (c1, d1), and the 

invadopodium marker, Tks5 (a2, b2, c2, d2). Shown are co-localization masks of the kinases 

with Tks5 at invadopodia (a3, b3, c3, d3). Cells expressing Src-TagRFP and knocked down for 

endogenous Src (e1, f1) were plated on Alexa-405 gelatin, fixed, and labeled for Tks5 as above 

(e2, f2). The co-localization of Src with Tks5 in active invadopodia is shown in the co-

localization mask (e3, f3). Scale bars=10µm. (B) Quantification of the co-localization (Manders 

coefficient) between Arg, Abl, Src, and Tks5 at invadopodia. Arg: n=12(0min.)/n=9(3min.), Abl: 

n=10(0min.)/n=8(3min.), Src-TagRFP: n=11(0min.)/n=9(3min.). 

 

Figure S3. Knockdown of Arg, Abl, or Src does not affect invadopodium precursor 

formation. Representative blots and quantification (from three different experiments) of Arg, 

Abl, Src (A) and Tks5 (B) expression under various siRNA conditions; actin is used as a loading 
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control. (C) Cells were treated with siRNA specific for Arg, Abl, Src, or control for 48 hours, 

plated on fibronectin-layered gelatin matrix for additional 22 hours, fixed and labeled for actin 

and cortactin. Invadopodium precursors were identified as circular punctate structures that 

exhibit strong actin and cortactin co-localization, as previously described (1) (see merged images 

on the right a3-d3). Scale bars=10 µm. (D) Quantification of the average number of 

invadopodium precursors per cell in cells treated with the different siRNAs. Control siRNA: 

n=184, Arg siRNA: n=95, Abl siRNA: n=88, Src siRNA: n=131. 

 

Figure S4. Protein expression levels.  (A) Representative immunoblots of YFP, Arg-YFP, and 

Arg KI-YFP cells from experiments described in Figure 3D. Note that Arg appears as two bands, 

one band corresponding to full length Arg-YFP (157 kD represented by *) and a clipped form 

(130 kD represented as **) as previously described (2-4). (B) Representative immunoblots of 

ectopic Arg-YFP and Src-TagRFP expression and phosphorylation from experiments described 

in Figure 4A, B. The α-YFP blot shows Arg-YFP ectopic expression with the same clipping as 

described in (A).  The α-TagRFP shows Src-TagRFP ectopic expression at 87 kD with a minor 

clipped fragment at ~65 kD (represented by ***).  α-pY418 blot recognizes Src-family kinases 

that have been phosphorylated on their activation loop and shows high levels of activated Src-

TagRFP at 87 kD.  Note the clipped for of Src-TagRFP as identified by ***.  Low levels of 

active endogenous Src-family kinases were detected at 60 kD demonstrating active Src-TagRFP 

overexpression.  The α-Arg blot measures endogenous Arg levels (130 kD).  Note that due to the 

Arg expression construct clipping, endogenous levels of Arg are masked in the left two lanes.  

Endogenous levels of Arg and its knockdown efficiency is shown in the right two lanes. The α-

Src blots show endogenous Src expression and efficient knockdown in the left two lanes. (C) 
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Representative immunoblots of Arg-YFP and Arg Y439F-YFP cells used in experiments 

described in Figures 4C, D and S5. (D) Representative immunoblots of Arg-YFP and Src-YFP 

cells used in experiments described in Figure 5. In all panels, actin is used as a loading control.  

 

Figure S5. Arg-mediated cortactin phosphorylation in invadopodia is dependent on Src.  

MDA-MB-231 cells stably expressing cortactin-TagRFP were treated with Arg siRNA and 

transfected with YFP, Arg-YFP, or Arg Y439F-YFP. Cells were then plated on 

fibronectin/gelatin matrix and starved before EGF stimulation. The cells were fixed and labeled 

for phosphorylated cortactin using a phosphospecific cortactin antibody (anti-pY421) before 

(0min.) or after (3min.) EGF stimulation. Scale bars=20µm. (B) Cortactin phosphorylation was 

measured as the ratio of pY421 signal/cortactin-TagRFP signal at invadopodium precursors. 

Arg siRNA+YFP: n=44(0min.)/n=53(3min.), Arg siRNA+Arg-YFP: n=47(0min.)/n=51(3min.), 

Arg siRNA+Arg Y439F-YFP: n=39(0min.)/n=42(3min.). 

 

Figure S6. Arg and Src, but not Abl, are required for matrix degradation in response to 

EGF. (A) MDA-MB-231 cells treated with control, Arg, Abl, or Src siRNA were plated on 

Alexa-568 fibronectin/gelatin matrix, and either left untreated or treated with EGF, and allowed 

to degrade for 22 hours.  Shown are representative images (left panels) and quantification masks 

(right panels) of degradation areas. (B) Quantification of matrix degradation from conditions as 

in A. Control siRNA: n=34(0min.)/n=31(3min.), Arg siRNA: n=43(0min.)/n=41(3min.), Abl 

siRNA: n=41(0min.)/n=39(3min.), Src siRNA: n=42(0min.)/n=31(3min.). 

 

 


