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Supplemental Methods 

Immunoprecipitations 

FLAG-Sprouty2 was immunoprecipitated from HEK293 WCL with anti-FLAG 

M2 agarose (Sigma) for 2 h at 4°C and beads were washed 5X with lysis 

buffer. For treatment with calf intestinal phosphatase (CIP, Cell Signaling 

Technology), beads were incubated in CIP buffer (50 mM Tris pH 7.5, 150 

mM NaCl, 10 mM MgCl2) containing 20 U CIP at 30°C for 60 min with or 

without the phosphatase inhibitor, sodium orthovanadate. For binding of 

recombinant GST-B-Raf catalytic domain, beads were incubated in lysis 

buffer containing 0.5-1.0 μg recombinant GST-B-Raf catalytic domain at 30°C 

for 30 min. Samples were washed 5x in lysis buffer and eluted in Laemmli 

buffer. 

 

Generation of TETOFF Sprouty2 cell lines  

FLAG-Sprouty2 with a C-terminal His6 tag was subcloned into pRevTRE 

(Clontech). pRevTRE, pRevTRE FLAG-Sprouty2 His or pRevTETOFF were 

transfected into BOSC23 ecotropic retroviral packaging cells with Effectene 

(Qiagen) according to manufacturer’s protocol. 72 h later supernatant was 

removed, spun at 1000 rpm for 5 min and viral supernatant collected. Parental 

NIH3T3 were infected with pRevTETOFF viral supernatant mixed with 4 μg/ml 

Polybrene and selected with 600 μg/ml G418. pRevTETOFF cells were 

subsequently infected with pRevTRE or pRevTRE FLAG-Sprouty2 His and 

selected in medium containing 300 μg/ml Hygromycin and 1 μg/ml 

Doxycycline (DOX). Sprouty2 expression was induced by withdrawal of DOX 
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for 48 h. For FGF treatment, cells were serum starved in 0.5% DCS for 17 h 

and treated with 100 ng/ml FGF (R&D Systems). 

 

Identification of Sprouty2 phosphorylation sites by Mass Spectrometry 

HEK293 cells transiently expressing FLAG-Sprouty2 and Myc-B-Raf V600E 

were lysed in TLB. FLAG-Sprouty2 was immunoprecipitated from 5 mg lysate. 

Beads were washed 1x with 50 mM Tris pH 7.5, 500 mM NaCl, 0.1% (v/v) 

Triton X-100 and 4x with 50 mM Tris pH 7.5, 200 mM NaCl, 0.1% (v/v) Triton 

X-100. FLAG-Sprouty2 was eluted with Laemmli buffer, separated by SDS-

PAGE and detected by staining with Brilliant Blue G Colloidal Coomassie 

(Sigma). Sprouty2 bands were excised, destained with successive ammonium 

bicarbonate and acetonitrile washes and digested with trypsin as described 

previously (1). Extracted tryptic peptides were analyzed by LC-MS with 

precursor of 79 scanning as described previously (2). Briefly peptide digests 

were re-dissolved in 5% acetonitrile/95% 0.1% TFA/water and injected onto a 

PepMap C18 column equilibrated in 5% acetonitrile/95% 0.1% formic 

acid/water at 300 nl/min. The peptides were eluted with a discontinuous 

gradient of acetonitrile and phosphoeptides were detected by precursor ion 

scanning on a 4000 Q-Trap mass spectrometer system. The acquired tandem 

MSMS spectra were searched against a local database containing the 

Sprouty 2 sequence using the Mascot search algorithm (MatrixScience) 

allowing for a fixed modification of carboxyamidomethylation of cysteines and 

phosphorylation of Serine/Threonine/Tyrosine and oxidation of methionine as 

variable modifications. The sites of phosphorylation were assigned from 
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manual inspection of the MSMS spectra using Analyst 1.4 software (MDS-

Sciex). 

 

B-Raf siRNA 

NIH3T3 cells were seeded at 105 cells/well in 6 well dishes and grown 

overnight, then transfected with siRNA against B-Raf (siRNA1 Invitrogen 

RSS300183; siRNA4 Dharmacon L-094802-00) or mock transfected without 

RNA duplex. siRNA was mixed with 200 µl Optimem (Gibco) containing 4 µl 

Lipofectamine 2000 (Invitrogen) per well and incubated at room temperature 

for 20 minutes. Cells were grown in 2 ml Optimem and 200 µl of siRNA 

master mix was added dropwise to each well. After 6 hours DCS was added 

to a final concentration of 10%. 24 hours after transfection the medium was 

changed to DMEM containing 10% DCS, supplemented with penicillin and 

streptomycin and cells were grown for a further 48 hours before FGF 

treatment, with or without 10 μM U0126 (Tocris). 
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Supplemental Figure Legends 

Supplemental Figure 1.  B-Raf induces Sprouty2 phosphorylation on multiple 

serine residues. LC-MS analysis of Sprouty2 tryptic peptides with precursor 

79 scanning on a 4000 Q-Trap mass spectrometer. Extracted ion 

chromatograms for the phosphopeptides detected from immunoprecipitated 

wild-type Sprouty2 (A) or 4A mutant (B) co-expressed B-Raf V600E, identities 

of each phosphorylation site shown. Serine 167 phosphopeptide ion was 

detected as the M-2H (1256.7) and M-3H (844.5) ions whereas the other 

three phosphopeptides were detected as M-2H ions. An unidentified peak that 

did not correspond to tryptic peptides from Sprouty2 was detected at a mass 

of 993.5. 

 

Supplemental Figure 2. Effect of mutating Sprouty2 phosphorylation sites on 

B-Raf binding. A, FLAG-Sprouty2 wild-type or phosphorylation site mutants 

were transfected with Myc-B-Raf V600E. Myc immunoprecipitates (IP Myc) 

and WCL were western blotted for FLAG or Myc (left panel). Right panel, 

Sprouty2 association with B-Raf expressed relative to total Sprouty2. Mean 

values ± standard error of the mean (SEM) (n=7), normalized to Sprouty2 WT 

binding to B-Raf, are shown. B, FLAG-Sprouty2 wild-type or phosphorylation 

site mutants were transfected with Myc-B-Raf V600E. Myc 

immunoprecipitates (IP Myc) and WCL were western blotted for FLAG or Myc 

(left panel). Right panel, mean values ± SEM (n=3), normalized to Sprouty2 

WT binding to B-Raf, are shown. C, FLAG-Sprouty2 wild-type or 

phosphorylation site mutants were transfected with Myc-B-Raf V600E. Myc 

immunoprecipitates (IP Myc) and WCL were western blotted for FLAG or Myc 
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(left panel). Right panel, mean values ± SEM (n=3), normalized to Sprouty2 

WT binding to B-Raf, are shown. *=significant difference (P<0.05) from wild-

type Sprouty2 binding, determined by Student’s t test. 

 

Supplemental Figure 3. Cancer associated B-Raf mutants do not bind 

Sprouty2. A, FLAG-Sprouty2 wild-type or phosphorylation site mutants were 

transfected with Myc wild-type B-Raf or Myc-B-Raf V600E as indicated. Myc 

immunoprecipitates (IP Myc) and WCL were western blotted for FLAG or Myc 

(left panel). Right panel, mean values ± SEM (n=12), normalized to binding of 

Sprouty2 WT to B-Raf WT, are shown. B, FLAG-Sprouty2 was transiently 

transfected with cancer-associated Myc-B-Raf G466 P-loop mutants as 

indicated. Myc immunoprecipitates (IP Myc) and WCL were western blotted 

for FLAG or Myc (left panel). Right panel, mean values ± SEM (n=4), 

normalized to Sprouty2 binding to WT B-Raf.  

 

Supplemental Figure 4.  Characterization of TET-regulated Sprouty2 cell 

lines. NIH3T3 TETOFF FLAG-Sprouty2 control (C) and three NIH3T3 

TETOFF FLAG-Sprouty2 wild-type (WT) or 6 alanine mutant (6A) cell lines 

(numbered 1-3) were cultured with or without DOX as indicated and western 

blotted for FLAG-Sprouty2. *=non-specific protein which serves as a loading 

control. 

 

 
 


