
Supplementary Figure Legends 

Supplementary Figure S1. Latrunculin B treatment distrupts F-actin cytoskeleton 

structure.  Either 4T1 or MDA-MB-231T cells expressing either vector or Flag-tagged Nm23-

M1 or -H1, and MCF7 cells were plated in chamber slides and incubated for 3 hours with DMSO 

or 0.33 µg/ml latrunculin B at 37°C. Cells were washed with PBS, fixed with 4% PFA  and 

stained for 45 min with DAPI (blue) and Rhodamin-Phalloidin (red) to visualize nuclei and F-

actin, respectively. Images, at 200X magnification, indicate that latrunculin B treatment resulted 

in F-actin degradation.  

Supplementary Figure S2. Nm23-H1 binds the regulatory C-terminal domain of Gelsolin. 

MDA-MB-231T cells expressing Flag-tagged Nm23-H1 were transfected with either the empty 

plasmid pcDNA 6.2/N-EmGFP (Vector), or containing GFP- tagged Gelsolin full-length, 1-730 

aa (Gelsolin -GFP), GFP-tagged N-terminal domain of Gelsolin, 1-348 aa (N-terminal Gelsolin-

GFP) or GFP-tagged C-terminal domain of Gelsolin, 348-730 aa (C-terminal Gelsolin-GFP).  

Protein lysates from these cells were prepared as indicated in Material and Methods. 

Immunoprecipitation using mouse anti-GFP and mouse anti-Flag antibodies was performed to 

pull down either full length Gelsolin or its fragments, or Nm23-H1, respectively. Western blots 

show the co-immunoprecipitation of Flag-tagged Nm23-H1 and GFP-tagged Gelsolin both full 

length and its C-terminal fragment. No interaction between Flag-tagged Nm23-H1 and GFP-

tagged N-terminal domain of Gelsolin was detected. 

Supplementary Figure S3. Nm23-H1 interacts with Gelsolin in Nm23-H1 overexpressing 

MDA-MB-435 and HEK293TN cells. A. Protein lysates from MDA-MB-435 cells expressing 

either vector or Nm23-H1 were used to pull down Gelsolin and Nm23-H1 with mouse anti-



Gelsolin and rabbit anti-Nm23-H1, respectively. Western blots of the immunoprecipitates show 

the interaction between Gelsolin and Nm23-H1 in MDA-MB-435 expressing transfected Nm23-

H1. No interaction was detected in the MDA-MB-435 expressing vector. B. HEK293TN cells 

were transfected either with vector, Gelsolin or Flag-tagged Nm23-H1. Immunoprecipitation 

experiment was performed on the protein lysates from these cells to pull down Gelsolin and 

Nm23-H1 using mouse anti-Gelsolin and rabbit anti-Nm23-H1 antibodies, respectively. 

Interaction between Nm23-H1 and Gelsolin was detected when both proteins were 

overexpressed in the cells. Western blot with rabbit anti-Nm23-H1 antibody on the anti-Gelsolin 

immunoprecipitation shows that the two proteins interact only when Nm23-H1 is overexpressed 

in the cells.  

Supplementary Figure S4. A cloned GFP tag on Gelsolin protein does not affect Gelsolin 

interaction with Nm23-H1 in 4T1 and MDA-MB-231T cells. A. 4T1 cells were transfected 

either with vector, GFP-tagged Gelsolin and Flag-tagged Nm23-H1 and –M1. Cell lysates were 

prepared as indicated in Material and Methods section. Immunoprecipitations were performed 

using mouse anti-GFP and mouse anti-Flag antibodies to pull down Gelsolin and Nm23-H1, 

respectively. Western blots showed the interaction between GFP-tagged Gelsolin and both Flag- 

tagged Nm23-H1 and -M1. B. MDA-MB-231T cells were transfected with either vector, GFP-

tagged Gelsolin, and Flag-tagged Nm23-H1. Immunoprecipitation with anti-GFP and anti-Flag 

antibodies shows the interaction between the two exogenous proteins.  

Supplementary Figure S5. Nm23-H1 impairs Gelsolin- depolymerization activity of 

scratch-wounded cell layers. A. A pyrene-actin polymerization assay was used to measure the 

actin depolymerization activity in protein lysates from 4T1 cells expressing either vector, Flag-

tagged Nm23-H1 (Nm23-H1), GFP-tagged Gelsolin (Gelsolin) or both proteins (Nm23-



H1/Gelsolin). Cells were plated and cultured to form a confluent layer. After several scratch-

wounds were performed, cells were washed twice with PBS and incubated over night at 37°C. 

Data represent the ratio of Vmax of each sample versus Vmax of the vector transfectants.  While 

Nm23 expressing cells showed a 36% reduction in actin-severing as compared to vector control 

(p=0.2), its co-overespression with Gelsolin resulted in 39% reduction of the actin severing 

activity as compared to Gelsolin expressing cells (p=0.04). Representative pictures of the 

scratch-wound before cells were collected are shown in the right panel. B. Actin cytoskeleton 

structure in 4T1 cells was visualized by staining the cells with rhodamine-phalloidin (red) and 

DAPI (blue). 400X magnification images are shown. C. Actin-severing activity was performed 

in protein lysates from MDA-MB-231T cells. Cell lysates were prepared as described in B. Data 

represent the ratio of Vmax of each sample versus Vmax of the vector transfectants. While 

Nm23 expressing cells showed a 38% reduction in actin-severing as compared to vector control 

(p=0.4), its  co-overespression with Gelsolin resulted in 47% reduction of the actin severing 

activity as compared to Gelsolin expressing cells (p=0.05). Representative pictures of the 

scratch-wound before cells were collected are shown in the right panel. D. Actin cytoskeleton 

structure in MDA-MB-231T cells was visualized by staining the cells with rhodamine-phalloidin 

(red) and DAPI (blue). 400X magnification images are shown.  

Supplementary Figure S6. Gelsolin effect on the cell motility of 4T1 and MDA-MB-231T 

cells is motility factor-dependent. A. Boyden chamber system was used to assess the cell 

motility of 4T1 expressing either vector, GFP-tagged Gelsolin (Gelsolin), Flag-tagged Nm23-H1 

(Nm23-H1) or both (Nm23-H1/Gelsolin). To stimulate cell migration three chemoattactants were 

used: insulin (10µg/ml), LPA (10µM) and 1% FBS. Gelsolin-overexpressing 4T1 showed a 50% 

increase in insulin-dependent motility as compared to the vector-expressing 4T1 (p=0,007). 



However, no difference or a 28% reduction in motility was detected when using LPA or 1%FBS 

as chemoattractants, respectively (0.7 and 0.06 respectively). On the contrary, Nm23-H1 

overexpression showed consistently a reduction in cell motility by 23%, 69%, 60% toward 

insulin, LPA and FBS compared the vector cells (p=0.01, p=0.01 and p=0.02, respectively). B. 

MDA-MB-231T expressing vector, GFP-tagged Gelsolin (Gelsolin), Flag-tagged Nm23-H1 

(Nm23-H1) or both (Nm23-H1/Gelsolin) were used to perform cell motility assay as described in 

A. Gelsolin overexpressing cells showed an increase in migration  compared to the vector cells  

(44%, p=0.03) only when insulin was used as chemoattractant. On the contrary, Nm23-H1 

expression in MDA-MB-231T was consistently associated with a reduction in cell motility 

independently from the factor used as chemoattractant. C. MCF7 cells expressing either non-

target control shRNA (-) or shRNA specific to Nm23-H1 (+) were used to perform cell motility 

assay. 10% FBS was used as chemoattractant and 6 hours as migration time. Knockdown of 

endogenous Nm23-H1 resulted in increased cell migration (p=0.04). All experiments were 

performed in triplicate. The mean of percent ratio versus the vector value was reported in the 

graph. t-test was used to calculate pvalue.  

Supplementary Figure S7. Gelsolin and Nm23-H1 overexpression in 4T1 and MDA-MB-

231T cells is not associated with apoptosis. In order to evaluate whether Gelsolin  

overexpression alone, or in combination with Nm23-H1 overexpression, was associated with 

apoptosis induction, western blot analysis was performed in protein lysates from either 4T1 or 

MDA-MB-231T transfected with vector, GFP-tagged Gelsolin, Flag-tagged Nm23-H1 or the 

combination of both. Rabbit anti-PARP and rabbit anti-cleaved caspase 3 (Cl-CASP3) antibodies 

were used to detect apoptosis. Mouse anti-α-tubulin was used as loading control. Protein lysates 



from 4T1 cells treated for 3 hours with 1µM staurosporine (Sigma-Aldrich, St Louis, MO) were 

used as positive control. 


