
Supplementary Figure 1 

A: G0/G1-arrested Y1 cells were treated for 5 min with FCS or any one of the FGFs (FGF1, -

2, -4, and -5) and processed to determine phosphorylation of ERK1/2 by Western blotting. 

B: In clonogenic assays in solid substrate cultures, the FGFR-kinase inhibitor PD173074 

protected Y1 malignant cells from FGF2-cytotoxicity. Single-cell suspensions of Y1 cells were 

plated at 100 cells/cm2 in 10% FCS-DME and treated with 0.1 nM FGF2 for 24 h. The 

medium was then changed to fresh 10% FCS-DME to allow cell proliferation until colonies 

were visible. PD173074 was added to medium 5 min before FGF2 (*p < 0.0001, chi-square 

test). C: Treatment with 0.1 nM FGF2 for 24 h also inhibited colony development in 

clonogenic assays of the DM-strain of the malignant Y1 cell line (5 dishes per condition; p < 

0.01, chi-square test). The DM-strain of the mouse Y1 adrenocortical carcinoma cell line was 

obtained in 1978 from Dr. Hideo Masui (Biology Department, UCSD, La Jolla, CA, USA). 

Supplementary Figure 2 

Kinetics of DNA synthesis measured using 1-h pulses of 3H-thymidine uptake by G0/G1-

arrested Y1 cells stimulated with 10% FCS, 1nM FGF2, or FCS+FGF2. Y1 cells were plated 

on glass coverslips at 2 x 104 cells/cover DME containing 3% plasma lacking PDGF slip and 

starved for 48 h in serum-free DME to arrest cells at the G0/G1 interface. At time 0, G0/G1-

arrested Y1 cells were stimulated to progress through the cell cycle, and they were 

periodically analyzed over the next 20 h. Pairs of coverslips were periodically taken, 

incubated for 1 h with 3H-thymidine (1 Ci/mL, 10-7 M), and processed to measure cpm 

incorporated into DNA per coverslip. The curves in the graph display cpm for each 

experimental condition minus cpm for each respective non-stimulated control. 

Supplementary Figure 3 

Levels of H-Ras-GTP in cell lysates of the Balb 3T3 parental line and the H-rasV12-

transformed sub-lines 3T3B61 and 3T3EJA: the transformed sub-lines, but not the parental 

Balb 3T3 line, showed constitutively high levels of H-Ras-GTP. G0/G1-arrested cells were 

stimulated with 20% FCS for 30 min, lysed, and processed to measure levels of H-Ras-GTP. 

In the panel, a Western blot shows levels of H-Ras-GTP and total H-Ras found in lysate 

aliquots containing 1 mg and 100 g of protein from the indicated cell lines. 

Supplementary Figure 4 

Transient reduction in the level of K-Ras-GTP in Y1 cell sub-lines of the series Y1-RasN17, 

which carries the dominant-negative RasN17 mutant under control of the dexamethasone-

inducible MMTV promoter. G0/G1-arrested Y1-RasN17 cells were lysed and processed to 

measure levels of K-Ras-GTP by reaction with a fusion of the Raf1 binding domain and 

glutathione S-transferase (RBD-GST), which has been described in Forti et al (2002). 

Representative Western blots for the sub-lines Y1-RasN17-1.3 and Y1-RasN17-1.6 are 

shown in panels A and B, respectively. "H-Ras-Total" and "K-Ras-Total" refer to lysate 

aliquots containing 100 g of protein, whereas "K-Ras-GTP" refers to aliquots containing 1 

mg of protein. 

Supplementary Figure 5 

In G0/G1-arrested Y1 cells whose growth was stimulated by FCS or FGF2, G1 phase 

progression occurred in the same way irrespective of the level of K-Ras-GTP, as indicated by 

pRb phosphorylation, CDK2 activation, and induction of both cyclins D1 and E. A: In cells of 



sub-line Y1-RasN17-3.1 treated or not treated with 0.5 µM dexamethasone, Western 

blotting shows the same pattern of pRb phosphorylation. G0/G1-arrested cells were treated 

or not treated with 0.5 M dexamethasone for 24 h, stimulated with 10% FCS or 0.1 nM-

FGF2 for 18 h, lysed, and processed for Western blotting with a monoclonal antibody from 

Pharmingen. B: Kinetics of CDK2 activation in the parental Y1 cell line and in the sub-line 

Y1-RasN17-3.1. Cultures of G0/G1-arrested cells were treated or not treated with 0.5 M 

dexamethasone, stimulated with 10% FCS or 0.1 nM FGF2, harvested at various times, and 

lysed in buffer containing 50 mM Tris (pH 7.5), 150 mM NaCl, 1% NP40, 10% glycerol, 1 

mM EDTA, 2.5 mM EGTA, 0.1 mM PMSF, 10 g/mL leupeptin, 20 U/mL aprotinin, 10 mM 

glycerolphosphate, 1 mM NaF, and 0.1 mM sodium orthovanadate. The lysates were frozen 

at -80 ºC. Lysate aliquots containing 100 g of protein were incubated first with antibodies 

against CDK2 or Cyclin E (Santa Cruz) for 4 h at 4 ºC and second, with protein A-Sepharose 

beads for an additional 30 min. Finally the mixtures were centrifuged, washed, and 

resuspended in 30 µL of kinase buffer [50 mM Tris (pH 7.5), 10 mM MgCl2, 2.5 mM EGTA, 1 

mM DTT, 10 mM glycerolphosphate, 1 mM NaF, 0.1 mM sodium orthovanadate] containing 

2.5 g of histone H1 and 0.25 nmol of 32P-ATP (2 Ci). Finally, the kinase buffer 

suspensions were incubated for 30 min at 30 ºC and the kinase reaction was terminated by 

addition of 30 L of sample buffer, heating to 100 ºC for 5 min, and loading onto 10% SDS-

PAGE. After electrophoresis, the gel was dried and autoradiographed with X-ray film 

(Kodak). A representative autoradiogram is shown in panel B. C: Northern blot showing the 

kinetics of induction of the mRNAs for cyclins D1 and E in G0/G1-arrested Y1-RasN17-3.1 

cells treated or not treated with 0.5 M dexamethasone for 24 h, then stimulated with 0.2 

nM FGF2. Samples of 10 g of total RNA were loaded per lane, and the same nylon 

membrane was successively hybridized to 32P-labeled probes for cyclin D1, cyclin E and 

GAPDH mRNA. A representative autoradiogram is shown in panel C. 

Supplementary Figure 6 

Clonal Y1 sub-lines were grown from colonies that had been derived from single cells that 

survived 24 h in 10% FCS-DME + FGF2. The sub-lines showed transient resistance to FGF2 

cytotoxicity in culture, but were tumorigenic in Balb/c nude mice and, retained the extra 

copies of the c-K-Ras proto-oncogene, the constitutively high levels of K-Ras-GTP, and a 

constitutively activated PI3K/Akt pathway. (A) Growth curves and (E) clonogenic assays 

demonstrate that FGF2 did not inhibit proliferation of Y1-FR2 cells. In addition, data 

presented in C indicate that Y1-FR2 cells were less tumorigenic than parental Y1 cells and 

FGF2 injections had no effect on tumor onset. Y1-FR2 cells (0.5 x 106) were inoculated into 

each animal. In B, growth curves show that Y1-FR3 cells required FGF2 for optimal 

proliferation and grew well in clonogenic assays (F) irrespective of FGF2. On the other hand, 

in nude mice (D), Y1-FR3 cells resembled the highly tumorigenic parental Y1 cells, and FGF2 

injections significantly inhibited tumor onset in these animals. G: Determination of levels of 

K-Ras-GTP. Western blotting was used to measure levels of K-Ras-GTP in a lysates aliquot 

containing 1 mg of total cellular protein and the level of total K-Ras in lysate aliquots 

containing 100 g of protein. ERK2 served as protein loading control. H: Southern blot for 

Eco-R1 digested genomic DNA (15 g/lane) successively hybridized to 32P-probes of c-K-ras 

and c-fos genes. 1: Balb 3T3 control without K-ras amplification; 2: parental Y1; 3: Y1-FR1; 

4: Y1-FR2; and 5: Y1-FR3 cells. I: Western blot to estimate levels of Akt phosphorylation 

(pAkt) in G0/G1-arrested cells. 



Supplementary Figure 7 

The B61-FR1 is a non-tumorigenic revertant sub-line derived from the H-rasV12-

transformed 3T3B61 line. As a result of FGF2 selection, B61-FR1 has lost the human-H-

rasV12 trans-oncogene and it shows the following stable phenotypic traits: A, it is 

dependent on FGF2 for proliferation in 10% FCS-DME (growth curves); B, it does not 

express detectable levels of H-rasV12 mRNA (quantitative RT-PCR); and C, it does not 

produce tumors in immunocompetent Balb/c mice. 

 

Supplementary Figure 8 

The RhoA-specific inhibitor C3 exoenzyme protects both Y1 and 3T3-B61 malignant sub-

lines from FGF2 cytotoxicity. A: C3-exoenzyme was added to Y1 and 3T3-B61 cells cultured 

in 10% FCS-DME), and five minutes later, 1 nM FGF2 was added. After 24 h, cells were 

fixed and stained in order to estimate the percentage of cells positive for SA-β-Gal. 

Significant differences were seen among the Y1 cell populations treated in different ways (p 

< 0.05; chi-square test), except for FCS (15%) and FCS+FGF2+C3 (14%). Similarly, all 

differences between treatment groups of 3T3-B61 cells were statistically significant, except 

for FCS+C3 (26%) and FCS+FGF2+C3 (25%). B: Clonogenic assays: single-cell suspensions 

of Y1 and 3T3-B61 were plated, respectively, in 10% FCS-DME and 10% FCS-DME 

containing 1nM-FGF2 for 24 h, in the absence or presence of C3 exoenzyme. Then the 

medium was changed to fresh 10% FCS-DME in all conditions in both cell lines in order to 

allow visible colonies to develop. Figures are averages of triplicates. For both Y1 and 3T3-

B61 sub-lines, significant differences were observed between FCS and FCS+FGF2 and 

between FCS+FGF2 and FCS+FGF2+C3 (p < 0.05; chi-square test). 


