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Supplementary materials and methods 
 
Reagents, antibodies, plasmids, cell culture and viral infections 

FGF2 was from Sigma-Aldrich (St. Louis, MO, USA); PD173074 was from Sigma-Aldrich. 

UO126 was from Promega (Madison, WI, USA). The following antibodies were used: FGFR2 

(3116), FGFR3 (3163), Pser473-AKT (9271), AKT (9272), Ptyr196-FRS2 (3864), Pthr202/tyr204-

ERK1/2 (9101), ERK1/2 (9102), Ptyr705-STAT3 (9131), Asp175-cleaved caspase 3 (9661) and 

PARP (9542) from Cell Signaling (Danvers, MA, USA); PLCγ (sc-81), FRS2 (sc-8318) and 

CyclinD1 (sc-20044) from Santa Cruz Biotechnology Inc. (Santa Cruz, CA, USA); alpha-tubulin 

from NeoMarkers (Fremont, CA, USA); actin from Chemicon (Billerica, MA, USA); MMP9 

from Abcam (Cambridge, UK); E-cadherin, p27Kip1 and STAT3 from BD transduction lab (San 

Jose, CA, USA); Ptyr418-Src from Biosource (Carlsbad, CA, USA), Src and Ptyr783-PLCγ from 

Upstate (Billerica, MA, USA); phospho-tyrosine (Ptyr) was detected with mAb 4G10 (gift from 

Dr. J. Mestan, NIBR, Basel). cDNA encoding myristylated-AKT was a gift from Dr. B. 

Hemmings (FMI, Basel). The 4T1 and 67NR mouse mammary carcinoma cell lines, obtained 

from Dr. J. Yang (University of California, San Diego) and EcoPack-293 (Clontech, Mountain 

View, CA, USA) were cultured in DMEM, 10% heat inactivated FBS (Sigma), supplemented 

with penicillin and streptomycin (Sigma). Retroviruses were produced by transient transfection of 

EcoPack-293 cells with 8μg of the following vectors: pBabe-neo or Myr-AKT-pBabe-neo using 

Fugene (Roche, Basel Switzerland) with a ratio Fugene:DNA 1:6. Three days post transfection, 

viruses were collected, filtered and used immediately for over-night infection of 4T1 cells (6cm 

plates with polybrene at a final concentration of 8μg/ml). Selection was performed with 

1000μg/ml G418. 

 

Lysates, immunoprecipitation and western blot analyses 

Whole cell lysates were extracted in NP-40 buffer (50mM Hepes (pH 7.4), 150mM NaCl, 25mM 

β-glycerophosphate, 25mM NaF, 5mM EGTA, 1mM EDTA, 15mM PPI and 1%NP40), 

supplemented with leupeptin (10μg/ml), aprotinin (10μg/ml), vanadate (2mM), DTT (1mM) and 

PMSF (1mM) and immunoblotted as previously described (1). Over-night serum-starved cultures 

were pre-treated for 60 minutes with 1μM TKI258 or DMSO then stimulated for the indicated 

time with 50ng/ml FGF2. For prolonged FGFR inhibition, cells in serum were treated with 1μM 
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TKI258 or DMSO and harvested at the indicated times. Immunoprecipitations (IPs) were 

performed following standard procedures (2). Extraction from tissues and tumors was performed 

with NP-40 buffer (1ml/100mg). Homogenization of the samples was performed using a polytron 

and debris was removed by centrifugation. Supernatants were boiled in sample buffer.  

 

Flow Cytometry 

Cell cycle profiles were analysed after 24 hours of DMSO or 1μM TKI258 addition to 4T1 and 

67NR cultures as follows. Cells were trypsinized and resuspended in 500μl ice cold PBS, 120μg 

RNase A and 60μl of propidium iodide (50μg/ml in 50mM Na Citrate pH7.6) were added, then 

115μl of Lysis buffer (20mM Na-citrate pH4.0, 26.8mM NaCl, 0.6% NP-40, 30mM EDTA and 

30mM EGTA). Cell cycle distribution was measured after 30 minutes on ice with a FACScalibur 

Flow Cytometer (Becton Dickinson, Franklin Lakes, NJ, USA). 

 

Cell migration assays 

Cell migration assays were performed using 8-µm-pore polycarbonate membrane Boyden 

chambers (Corning Costar Products, Acton, MA) pre-coated with rat-tail collagen I (25 µg ml–1). 

For chemokinesis analysis, 100000 cells were seeded in the top chamber. DMEM containing 

serum with DMSO or TKI258 1μM was added to the upper and lower chamber. For chemotaxis 

analysis, 50000 cells were seeded in the top chamber in serum-free media with DMSO or TKI258 

at 500nM or 1μM. The lower chamber was filled with DMEM containing 10% serum with 

DMSO or the indicated concentrations of TKI258. After incubation for 10 hours, migrated cells 

were fixed in 4% formaldehyde and stained with 0.1% crystal violet and non-migrated cells were 

scraped from the membrane. Experiments were performed in triplicates and four pictures per well 

were taken using an Axiovert 200 microscope (Carl Zeiss, Göttingen, Germany). The number of 

cells per four pictures was counted. Counts were performed from three different wells and plotted 

as number of migrated cells. 

 

Immunohistochemistry 

Tumors were fixed 24 hours in PBS containing 4% paraformaldehyde then incubated 24 hours in 

PBS containing 15% sucrose. Fixed tissues were embedded in OCT media and frozen at -80°C. 

Immunohistochemistry was performed on 8μm thick sections using the antibodies: cleaved-



3 

caspase 3 and phospho-histone H3 (Cell signaling) and CD31 (BD Bioscience). Stainings were 

carried out with the Discovery XT Staining Module (Ventana Medica Systems S.A.). 

 

Quantifications of stainings 

Pictures for quantification were taken using an Eclipse E600 microscope (Nikon Instruments 

Europe, Amstelveen, The Netherlands). CD31 quantification was performed using the software 

Image Pro (Media Cybernetics Inc., Bethesda, MD, USA). The brown area covered by the CD31 

staining were measured using color intensity of the brown staining and the ratio of CD31 

area/total area was plotted as % (n=6). Cleaved caspase 3 (CC3) and phospho-histone H3 (pHH3) 

positive cells were quantified using Image Pro (Media Cybernetics Inc.). To estimate the total 

number of cells per picture, we counted the total area covered by the nuclear counterstain and 

divided it by the average size of a nucleus which was calculated by measuring the area of 200-

250 nuclei. The number of positively (brown) stained cells was counted manually in each pictures. 

The CC3 and pHH3 positive cells were then plotted as a percent of total cell number (n=6).  

 

RNA extraction, RT-PCR and real-time PCR 

RNA from growing 4T1 cells or from cells treated with DMSO or 500nM TKI258 for 16 hours  

was extracted using the Qiashredder and RNeasy Mini Kit coupled with RNase-free DNase set 

(Qiagen, Venlo, The Netherlands Qiagen) following the manufacturer’s instructions. RNA from 

tissues and tumors were obtained from snap frozen tumor pieces and extraction was performed 

using TRIzol reagent (Invitrogen, Carlsbad, CA, USA) according to the manufacturers’s protocol. 

RNAs were washed using the RNeasy Mini Kit (Qiagen) and treated with the RNase-free DNase 

kit (Qiagen). cDNA was obtained from 2.5μg of total RNA, using the Ready-to-go You-Prime 

First-Strand Beads kit (GE-healthcare, Little Chalfont, UK) with oligos-dT primers (Promega). 

Semi-quantitative PCR was performed as follow: 2μl of 10X Buffer (Roche), 0.2μl of Taq 

polymerase (5U/μl Roche), 0.4μl of 10mM dNTP mix (Roche), 0.1μl of each primer (100μM), 

1μl of cDNA, filled to a final volume of 20μl with sterile H2O. Thermal cycling reaction using an 

Icycler device (Bio-Rad, Reinach, Switzerland) was: 94°C for 2 min; followed by 25 to 35 cycles 

of 95°C for 30 sec, 60°C for 30 sec, 72°C for 45 sec for detection of FGFR1 and FGFR2: 96°C 

for 2 min; followed by 35 cycles of 95°C for 30 sec, 58°C for 30 sec, 72°C for 45 sec for 

detection of FGFR3: 94°C for 5 min; followed by 35 cycles of 94°C for 30 sec, 60°C for 30 sec, 
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72°C for 45 sec for detection of FGF1. The amplified products were further extended by 

additional incubation at 72°C for 10 min. PCR products were then loaded on a 1% agarose gel 

containing ethidium bromide. Quantitative RT-PCR was performed with ABI prism 7000 

(Applied Biosystems, Austin, TX, USA) using Absolute QPCR SYBR Green ROX Mix 

(THERMO Scientific, Waltham, MA, USA) following the manufacturer’s guidelines. All 

quantitations were normalized to β-actin. FGFRs primers, GAPDH and β-actin primers for semi-

quantitative PCR and real-time PCR were previously described (3) (4). Other primers were as 

follow: MMP1 forward CCTTCCTTTGCTGTTGCTTC, reverse 

CTCCTTGCCATTCACGTTTT. MMP3 forward CAGACTTGTCCCGTTTCCAT, reverse 

GGTGCTGACTGCATCAAAGA. MMP9 forward GCATACTTGTACCGCTATGGT, reverse 

TGTGATGTTATGATGGTCCC. MMP10 forward CAGGTGTGGTGTTCCTGATG, reverse 

GGAGAAAGTGAGTGGGGTCA. Twist forward ACATCGACTTCCTGTACCAGGTC, 

reverse AACAATGACATCTAGGTCTCCGG. E-Cadherin forward 

CAAGGACAGCCTTCTTTTCG, reverse TGGACTTCAGCGTCACTTTG. 

 

Purification of tyrosine-phosphorylated peptides 

Peptides containing Ptyr residues were purfied from trypsinized cell lysates using a two-step 

procedure.  Briefly, after treatment with TKI258 (1μM for 60 minutes), cells were harvested in 

lysis buffer (20 mM HEPES pH 8.0, 9 M Urea, 1 mM Sodium orthovanadate, 2.5 mM sodium 

pyrophosphate, 1 mM sodium beta-glycerophosphate) reduced and alkylated and digested with 

trypsin after dilution to 2M urea. Tryptic peptides were acidified to 1% TFA and desalted on 

SepPak C18 cartridges. Immunoaffinity purification using anti-phosphotyrosine antibodies was 

performed. After elution, peptides were desalted on Poros R3 and further purified on TiO2  

microcolumns (5). 

 

Mass Spectrometry 

For LC-MSMS, the peptides were eluted from the TiO2 column with ammonia (5), lyophilized, 

resuspended in 5% formic acid and injected onto a 15 cm x 75 μm ProteoPep 2  PicoFrit column 

(New Objectives), connected to an LTQ-OrbiTrap XL mass spectrometer (Thermo). Buffer A 

consisted of H2O with 0.1 % formic acid and Buffer B of 80 % acetonitrile with 0.1 % formic 

acid. Peptides were separated using a 120 min gradient from 2% B to 50% B. Data acquisition 
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was done using a ‘Top 5 method’, where every full MS scan was followed by 5 data-dependent 

scans on the 5 most intense ions from the parent scan.  The minimal threshold for MSMS 

selection was set at 1500, dynamic exclusion was used with repeat count 2 and a 60 sec exclusion 

window. MSMS spectra were acquired in the ion-trap with 10’000 ions using CID, 30 ms 

activation time, and 35% normalized collision energy. 

Database searches were performed with Mascot Server using the mouse IPI database (version 

3.55). Mass tolerances were set at 10 ppm for the full MS scans and at 0.8 Da for MSMS. Search 

results were validated using Scaffold (Proteome Software) and peptide identifications accepted 

which exceeded the 95% confidence level. In case of ambiguous assignments, spectra were 

manually interpreted for confirmation of identity and localization of the phosphorylation site. 
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