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Supplementary figure legends 

 

Table S1. Patient- and tumor characteristics in discovery and validation cohort 

 

Table S2. TRPM7 expression levels and clinical parameters 

A) TRPM7 is enriched in high grade primary breast tumors. Patients from the 

combined discovery and validation cohorts (n = 512), are categorized according to 

dichotomized clinical parameters and TRPM7 expression levels. P-values are based 

on Fisher’s Exact test. 

B & C) Based on ER status and gene expression analysis, we categorized the 

primary tumors within the discovery cohort (n=368) into breast cancer subtypes 

(luminal, basal-like and Her2/Neu-type). Her2/Neu amplification status was lacking 

for all the samples. However, the Affimatrix Genechips featured three independent 

probes against Her2/Neu. For each individual probe, tumors were ranked according 

to Her2/Neu expression levels. Since the Her2/Neu gene is reported to be amplified 

in ~20% of all breast cancers (1), a tumor was assigned 'Her2/Neu amplified' when 

Her2/Neu expression levels were in the top 20%, according to at least two out of 

three probes (probe score ≥ 2) (B). Tumors were categorized into subtypes according 

to the following criteria: Luminal tumors are predominantly estrogen receptor (ER) 

positive. Basal-like tumors are generally triple negative, ie. ER-negative, progesteron 

receptor (PGR) negative and exhibit normal Her2/Neu expression levels. Her2/Neu-

type tumors are ER-negative, PGR-negative but have a positive Her2/Neu 

amplification status (2). PGR-status was lacking for the majority of the samples. 

However, PGR-status is strongly associated with ER-status and was therefore 
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considered to be similar to ER-status in this analysis. P-values are based on 

Pearson’s Chi-Square test (C). 

 

Figure S1. TRPM7 expression measurements on TRPM7 knockdown MDA-MB-

231 and MCF7 cells and TRPM7 rescued cells 

A) Human TRPM7 mRNA expression in control and MDA-MB-231 TRPM7 

knockdown cells, determined by quantitative real-time PCR. TRPM7 expression in 

the control cells is set to 1. * P < 0.05 

B) Autoradiogram revealing TRPM7 autophosphorylation, indicative of TRPM7 

protein levels in MDA-MB-231 control and TRPM7 knockdown cells. 

Autophosphorylation of recombinant TRPM7, stably introduced in neuroblastoma 

cells (3), serves as positive control. For uncropped autoradiograms, see Fig. S5C. 

C) Mouse TRPM7 mRNA expression levels in MDA-MB-231 TRPM7 knockdown cells 

that were made to re-express mouse TRPM7 (rescued). Mouse TRPM7 expression 

in the rescued cells is set to 1. *** P < 0.001. 

D) Top panel: Autoradiogram revealing TRPM7 autophosphorylation, indicative for 

TRPM7 protein levels in MDA-MB-231 control, TRPM7 knockdown, and rescued 

cells. For uncropped autoradiograms, see Fig. S5D. Bottom panel: Quantification of 

TRPM7 autophosphorylation by scintillation counting. Data are mean ± SEM of two 

independent experiments. ** P < 0.01. 

E) Human TRPM7 mRNA expression in MCF7 control and TRPM7 knockdown cells, 

determined by quantitative real-time PCR. TRPM7 expression in the control cells is 

set to 1. ** P < 0.01 
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Figure S2. TRPM7 knockdown does not affect MDA-MB-231 cell proliferation 

but impairs metastasis formation in vivo 

A) Cell cycle distribution of control and TRPM7 knockdown MDA-MB-231 cells by 

propidium iodide staining and FACS analysis. Histogram shows fluorescent intensity, 

indicative of relative DNA content versus cell number. The percentage of cells in 

phase G1 and G2 of the cell cycle are tabulated in the inset panel. 

B) Quantification of bioluminescence in mice treated with MDA-MB-231 control, 

TRPM7 shRNA or TRPM7 shRNA#2 cells, up to 35 days after injection. Data are 

presented as mean ± SEM of n= 4 mice in each group. 

C) Representative bioluminescence images of mice, 35 days after intravenous 

injections with MDA-MB-231 control or TRPM7 shRNA cells.  

D) Size distribution of tumors in resected long tissue from mice treated with MDA-

MB-231 control cells or TRPM7 shRNA cells. 

 

Figure S3. TRPM7 shRNA#2 treatment reduces malignant phenotype of MDA-

MB-231 cells  

A) Quantification of elongated MDA-MB-231 control and TRPM7 shRNA#2 cells. 

Elongation is presented as percentage (± SEM; 3 independent experiments, n > 300) 

of cells that have a length of more than twice the width. * P < 0.05.  

B) Quantification of serum induced transwell migration of MDA-MB-231 control and 

TRPM7 shRNA#2 cells. Data, normalized to the number of control MDA-MB-231 

cells, are from 3 independent experiments, performed in duplicate and represent 

mean ± SEM. Migration was scored after 8 hours. ** P < 0.01.  
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C) Quantification of single cell migration speed. Shown are migration speed (µm / hr, 

mean ± SEM) of 3 independent experiments, each performed in duplicate (n > 150 

per cell line). ** P < 0.01. 

 

Figure S4. Rho-kinase inhibition rescues contractile and migratory phenotype 

of TRPM7 shRNA cells. 

A) Immunoblots of total lysates derived from MDA-MB-231 control and TRPM7 

shRNA cells that were pretreated for 2 hours with indicated concentrations of Y27632 

(left panel) and GSK429286 (right panel) Rho-kinase inhibitors. Antibodies against 

pSer19 myosin light chain (MLC) were used to determine the amount of 

phosphorylated MLC as a measure of cytoskeletal contractility. Antibodies against γ-

tubulin were used to control for loading. For uncropped immunoblots, see Fig. S5E. 

B) Immunoblot of Triton X-100 insoluble fractions derived from MDA-MB-231 TRPM7 

shRNA cell lysates. Cells were pretreated for 2 hours with the indicated 

concentrations of Y27632 (left panel) and GSK429286 (right panel) Rho-kinase 

inhibitors. Phosphorylated paxillin was detected with an antibody against pTyr118 

paxillin. γ-Tubulin served as a loading control. For uncropped immunoblots, see Fig. 

S5B & F. 

C) Quantification of serum induced transwell migration of MDA-MB-231 control and 

TRPM7 shRNA cells, treated with indicated concentrations GSK429286 Rho-kinase 

inhibitor. Data, normalized to the number of migrated MDA-MB-231 control cells that 

were untreated, are from 3 independent experiments, performed in duplicate, and 

represent mean ± SEM. Migration was scored after 8 hours. * P < 0.05. 

D) Quantification of percentage gap remaining by MCF7 control and TRPM7 shRNA 

cells, treated with indicated concentrations GSK429286 Rho-kinase inhibitor. Data 
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represent percentage gap remaining after 18 hours (mean ± SEM, 3 independent 

experiments, each performed in duplicate). * P < 0.05, ** P < 0.01, *** P < 0.0001. 

E) Hypothetical model explaining how increased cytoskeletal tension in the TRPM7 

knockdown cells, and its reduction by Rho-kinase inhibitors, may affect migration 

speed. Tight regulation of cytoskeletal tension and cell adhesion (x-axis) is required 

for optimal cell migration (y-axis). TRPM7 knockdown in MDA-MB-231 cells promotes 

cytoskeletal tension and consequently, impairs cell migration. Inhibition of actomyosin 

contractility by Rho-kinase inhibitors reverts these effects. Similarly, in MCF7 cells, 

optimal migration requires higher concentrations of Rho-kinase inhibitors in the 

TRPM7 knockdown cells relative to control cell. 

 

Figure S5. Uncropped immunoblots and autoradiograms 

A) Uncropped immunoblot of Fig. 4C 

B) Uncropped immunoblot of Fig. S4B 

C) Uncropped autoradiogram of Fig. S1B 

D) Uncropped autoradiogram of Fig. S1D 

E) Uncropped immunoblot of Fig. S4A 

F) Uncropped immunoblot of Fig. S4B 
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