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concentrations 

comparable to those in human plasma have been reported in 

human cerebrospinal fluid level, and subsequently they demonstrated 

that 4 of 10 primary GM examined have an amplified EGFRG gene (8). 

We have estimated EGF receptor number in 22 cell lines derived from grade 

III or IV 

astrocytomas. One cell line, SK-MG-3, exhibited an unusually high 

*Present address: Department of Medicine, McGill University and Division 
of Oncology, Sir Mortimer Davis Jewish General Hospital, 3755 Cote Ste. 
Catherine Road, Montreal, Quebec, Canada, H3T lE2. 

Abbreviations: EGF, epidermal growth factor; EGFRG, epidermal growth factor 
receptor gene; GM, qlioblastoma multiforme; FCS, fetal calf serum; kb, 
kilobase. 

0006-291X/85 $1.50 

207 
Cowright 0 1985 by Academic Press, Inc. 

All rights of reproduction in any form reserved. 



Vol. 131, No. 1, 1985 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

number of specific EGF binding sites as estimated by [125~1~~~ binding 

studies. All cell lines were subsequently screened for EGFRG amplification, 

and SK-MG-3 was the only line with detectable amplification and 

rearrangement of the EGFRG. Despite the rearrangement, no abnormal 

EGFRG-related mRNA species were detected. 

Since other cell lines which have an amplified EGFRG are growth-inhibited 

by EGF (9,10), we examined the effect of this growth factor on the 

proliferation of SK-MG-3 cells. 

MATERIALS AND METHODS 

Cell Lines: The following cell lines originated from astrocytomas grade 
III or IV were studied: SK-MG-1,-2,-3,-4,-6,-7,-8,-10,-11,-12,-13-,-14,-15, 
SK-MS and SK-AO2, derived at the Memorial Sloan-Kettering Cancer Center 
(11,12); U-87MG, U-138MG, U-178MG, U-251MG, U-343MG and U-373MG, derived at 
the University of Uppsalla (13,14) and T-98 derived by Dr. L. Hayflick (15). 
A-431, a human epidermoid carcinoma cell line, MDA-468 and MCF-7, human 
breast cancer cell lines, and 427-N, normal human fibroblasts, kindly 
provided by Dr. R. Phillips, were used as controls. MDA-468 cells were 
routinely cultured in L-15 medium, supplemented with 10% fetal calf serum 
(FCS). All the other cell lines were cultured in 
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Probes: The 2.4 kilobase (kb) c-DNA probe pE7 has been isolated by Merlin0 
et al. (20). It encodes a portion of the EGFRG and is highly homologous to 
a portion of the V-erb-B oncogene. The human c-erb-B probe is a 2.5 kb 
Hind111 - EcoRI fragmentisolated from the XheB cloK(21) on the basis of 
its homologyto the V-erb-B gene. 

Effect of EGF Concentration on the Proliferation of Cell Lines: 2 x 104 
cells were plated in triplicate in 35 mm multiwell plates containing alpha 
medium supplemented with 10% FCS and allowed to attach overnight. attach 

37OC in 5% CO2 for one week, with media changes every 48 hours, after which 
cells were fmols EGF/105 

cells, while the other lines bound substantially less EGF under similar 

conditions (data not shown). Results from a typical astrocytoma line, 

(SK-MG-S), two EGFRG amplified cell lines (MDA-468 and A-431), normal human 

fibroblasts (427-N) and SK-MG-3 are shown in Table 1. Figure 1 shows EGF 

binding curves and Scatchard plots for the 

SK-MG-3 and SK-MG-5 glioma cell 

lines. Although 
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Specific binding of EGF to 

SK-MG-3 and SK-MG-5 cells as a function of EGF concentration. !B) and (C) 
Scatchard plots of binding data for SK-MG-3 and SK-MG-5, respectively. 

DNA showed an amplified EGFRG. Fig. 2 shows that the level of 

amplification of the SK-MG-3 cells is not as high not sh -0.1259  Tc 0.4679  Tw (EGFRG. ) Tjt r -0  T9  Tr 2 he  Tr 4nj 0t0 Tr 59.0632 0  n8T5 

8 T1RG. timesows here - Fig. rearranged in the SK-MG-3 cells, 

we decided to investigate whether they express abnormal EGFRG related mRNA 

species. Such a situation has been found in A-431 cells, which also have a 

rearranged EGFRG (20). mRNA was extracted and Northern blot analysis was 
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Figure 2. Southern blot analysis of the EGFRG. 10 ug of DNA were 
digested with Hind111 and hybridized with a P-labelled pE7 probe. 
a) SK-MG-3; b) 427-N; c) MDA-468. 

Figure 3. Quantification of the EGFRG amplification in SK-MG-3 cells. 
Serial dilutions of EcoRI-restricted DNA from SK-MG-3 were performed and 
hybridized with a 32zabelled c-erb-B probe. Small differences in the 
position of the bands are due to different salt concentrations after the 
dilution of the DNA. a) 20 ~g; b) 10 ug; c) 5 pg; d) 2.5 ug; 
e) 1.25 ug; f) 20 ug from normal human fibroblasts (427-N) 

performed as described in Methods using the pE7 probe. It can be observed 

that the EGFRG is overexpressed in SK-MG-3 cells (Fig. 4) although the 

degree of expression is not as high as in MDA-468 cells, which have a 

= 20-fold amplified EGFRG. Fig. 4 also shows that the SK-MG-3 cells 

express the same EGFRG-related mRNA species that are found in normal cells, 

10.0 and 5.6 kb species being the most prevalent transcripts. 

Effect of EGF in the Growth of SKMG-3 Cells It has been reported that A-431 

and MDA-468, two cell lines that have very high number of EGF receptors as 

a consequence of gene amplification, are growth-inhibited by EGF 

concentrations that stimulate most other cells 19,lO). Fig. 5 shows that 

EGF stimulates the growth of the SK-MG-3 cell line at the same 

concentrations that strongly inhibit the growth of A-431 and MDA-468 cells. 

The degree of stimulation found in the astrocytoma cells (~50%) is similar to 

that seen in normal human fibroblasts, which have 5.1 lo4 receptors per at ic 04.0625 0  5.1 
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The selective pressures imposed during cell The 

The 
0  Tr 30 0  TD 3  Tr -0.1074  Tc 0.4448  Tw (not ) Tj0  Tr -437.8178 -15  TD 3  Tr -0.1446  Tc 0.4913  Tw (understood. ) Tj0  Tr 77.8134 0  TD 3  Tr 0.3105  Tc -0.0776  Tw (It ) Tj0  Tr 17.8127 0  TD 3  Tr 0.0323  Tc 0.2702  Tw (is ) Tj0  Tr 16.8752 0  TD 3  Tr -0.0585  Tc -0.5538  Tw (conceivable ) Tj0  Tr 73.1259 0  TD 3  Tr -0.0029  Tc 0.3142  Tw (that ) Tj0  Tr 35.6254 0  TD 3  Tr -0.0337  Tc -0.5849  Tw (elevated ) Tj0  Tr 60 0  TD 3  Tr -0.1536  Tc -0.435  Tw (mitogen ) Tj0  Tr 48.7506 0  TD 3  Tr -0.1421  Tc -0.4494  Tw (receptor ) Tj0  Tr 54.3757 0  TD 3  Tr 0.0723  Tc 0.2201  Tw (levels ) Tj0  Tr 41.2505 0  TD 3  Tr -0.0884  Tc 0.4211  Tw (might ) Tj0  Tr -426.5677 -15  TD 3  Tr 0.0503  Tc -0.6898  Tw (confer ) Tj0  Tr 47.8131 0  TD 3  Tr -0.3164  Tc -0.2314  Tw (a ) Tj0  Tr 12.1876 0  TD 3  Tr 0.028  Tc -0.6619  Tw (proliferative ) Tj0  Tr 83.4385 0  TD 3  Tr -0.0866  Tc -0.5187  Tw (advantage ) Tj0  Tr 60.9382 0  TD 3  Tr -0.0029  Tc -0.6233  Tw (to ) Tj0  Tr 17.8127 0  TD 3  Tr -0.1142  Tc 0.4533  Tw (neoplastic ) Tj0  Tr 65.6258 0  TD 3  Tr -0.0374  Tc 0.3573  Tw (cells ) Tj0  Tr 36.5629 0  TD 3  Tr -0.29  Tc -0.2644  Tw (under ) Tj0  Tr 36.5629 0  TD 3  Tr -0.1084  Tc -0.4915  Tw (certain ) Tj0  Tr 48.7506 0  TD 3  Tr -0.2197  Tc -0.3524  Tw (in ) Tj0  Tr 22.5003 0  TD 3  Tr -0.3295  Tc -0.215  Tw (VlVO ) Tj0  Tr -23.4378 -2.25  TD 3  Tr -0.1844  Tc -0.3964  Tw (-- ) Tj0  Tr -407.8174 -12  TD 3  Tr -0.0756  Tc 0.405  Tw (conditions, ) Tj0  Tr 82.501 0  TD 3  Tr 0.4043  Tc 0.7426  Tw (by ) Tj0  Tr 30.9379 0  TD 3  Tr -0.2656  Tc -0.295  Tw (rendering ) Tj0  Tr 72.1884 0  TD 3  Tr -0.0374  Tc 0.3573  Tw (cells ) Tj0  Tr 47.8131 0  TD 3  Tr -0.0343  Tc -0.5841  Tw (super-sensitive ) Tj0  Tr 108.7513 0  TD 3  Tr -0.0029  Tc -0.6233  Tw (to ) Tj0  Tr 30 0  TD 3  Tr -0.2044  Tc 0.566  Tw (exogenous ) Tj0  Tr 71.2509 0  TD 3  Tr -0.2504  Tc -0.3139  Tw (or ) Tj0  Tr -444.3804 -15  TD 3  Tr -0.1928  Tc -0.3859  Tw (autocrine-produced ) Tj0  Tr 125.6265 0  TD 3  Tr -0.1109  Tc 0.4492  Tw (mitogens ) Tj0  Tr 67.5008 0.75  TD 3  Tr -0.1382  Tc 0.4833  Tw ((26). ) Tj0  Tr 47.8131 0  TD 3  Tr -0.1373  Tc 0.4821  Tw (Indeed, ) Tj0  Tr 47.8131 0  TD 3  Tr -0.1074  Tc -0.4927  Tw (the ) Tj0  Tr 35.6254 0  TD 3  Tr 0.0882  Tc 1.1378  Tw (frequency ) Tj0  Tr 72.1884 0  TD 3  Tr 0.4658  Tc 0.6658  Tw (of ) Tj0  Tr 30 -0.75  TD 3  Tr -0.2132  Tc -0.3605  Tw (EGFRG ) Tj0  Tr -426.5677 -14.25  TD 3  Tr -0.025  Tc -0.5958  Tw (amplification ) Tj0  Tr 84.376 0  TD 3  Tr -0.2197  Tc -0.3524  Tw (in ) Tj0  Tr 24.3753 0  TD 3  Tr -0.0161  Tc 0.3306  Tw (less ) Tj0  Tr 34.6879 0  TD 3  Tr 0.0522  Tc 0.2453  Tw (differentiated, ) Tj0  Tr 102.1888 0  TD 3  Tr -0.2035  Tc -0.3725  Tw (more ) Tj0  Tr 30 0  TD 3  Tr -0.0641  Tc -0.5468  Tw (aggresive ) Tj0  Tr 60.9382 0  TD 3  Tr 0  Tc 1.2474  Tw (primary ) Tj0  Tr 47.8131 0  TD 3  Tr 0.0718  Tc 0.2208  Tw (astrocytomas ) Tj0  Tr -382.5047 -14.25  TD 3  Tr -0.2284  Tc -0.3414  Tw ((8) ) Tj0  Tr 28.1253 0  TD 3  Tr 0.0323  Tc 0.2702  Tw (is ) Tj0  Tr 18.7502 0  TD 3  Tr -0.2197  Tc -0.3524  Tw (in ) Tj0  Tr 16.8752 0  TD 3  Tr -0.2168  Tc -0.356  Tw (keeping ) Tj0  Tr 47.8131 0  TD 3  Tr -0.2504  Tc -0.3139  Tw (with ) Tj0  Tr 30.9379 0  TD 3  Tr -0.1074  Tc -0.4927  Tw (the ) Tj0  Tr 23.4378 0  TD 3  Tr 0.0336  Tc 1.206  Tw (possibility ) Tj0  Tr 72.1884 0  TD 3  Tr -0.0029  Tc 0.3142  Tw (that ) Tj0  Tr 30 0  TD 3  Tr -0.1074  Tc -0.4927  Tw (the ) Tj0  Tr 23.4378 0  TD 3  Tr -0.025  Tc -0.5958  Tw (amplification ) Tj0  Tr 85.3135 0  TD 3  Tr -0.1265  Tc 0.4687  Tw (represents ) Tj0  Tr 72.1884 0  TD 3  Tr -0.3164  Tc -0.2314  Tw (a ) Tj0  Tr -450.943 -15  TD 3  Tr -0.1119  Tc 0.4504  Tw (mechanism ) Tj0  Tr 60 0  TD 3  Tr 0.4658  Tc 0.6658  Tw (of ) Tj0  Tr 17.8127 0  TD 3  Tr -0.1142  Tc 0.4533  Tw (neoplastic ) Tj0  Tr 65.6258 0  TD 3  Tr -0.1832  Tc -0.398  Tw
 (progression ) Tj0  Tr 77.8134 0  TD 3  Tr -0.3164  Tc -0.2314  Tw (g ) Tj0  Tr 24.3753 0  TD 3  Tr (__ ) Tj0  Tr 0 0  TD3  Tr 0.4527  Tc -1.1928  Tw (vivo ) Tj0  Tr 26.2503 0  TD 3  Tr 0.3105  Tc -0.0776  Tw (. ) Tj0  Tr 15.9377 0  TD 3  Tr -0.0633  Tc 0.3896  Tw (However, ) Tj0  Tr 55.3132 0  TD 3  Tr -0.1074  Tc -0.4927  Tw (the ) Tj0  Tr 23.4378 0  TD 3  Tr 0.1046  Tc 1.1174  Tw (rarity ) Tj0  Tr 41.2505 0  TD 3  Tr 0.4658  Tc 0.6658  Tw (of ) Tj0  Tr 18.7502 0  TD 3  Tr -0.2132  Tc -0.3605  Tw (EGFRG ) Tj0  Tr -426.5677 -14.25  TD 3  Tr -0.0098  Tc 0.3228  Tw (amplifications ) Tj0  Tr 96.5637 0  TD 3  Tr -0.2197  Tc -0.3524  Tw (in ) Tj0  Tr 23.4378 0  TD 3  Tr 0.0613  Tc -0.7036  Tw (astrocytoma ) Tj0  Tr 77.8134 0  TD 3  Tr -0.0937  Tc 0.4276  Tw (cell ) Tj0  Tr 36.5629 0  TD 3  Tr -0.1382  Tc 0.4833  Tw (lines ) Tj0  Tr 42.188 0  TD 3  Tr -0.0879  Tc -0.5171  Tw (selected ) Tj0  Tr 59.0632 0  TD 3  Tr -0.3164  Tc -0.2314  Tw (and ) Tj0  Tr 30.9379 0  TD 3  Tr -0.2405  Tc -0.3263  Tw (propagated ) Tj0  Tr 78.751 0  TD 3  Tr -0.2197  Tc -0.3524  Tw (in ) Tj0  Tr -445.3179 -15  TD 3  Tr -0.0846  Tc -0.5212  Tw (monolayer ) Tj0  Tr 60 0  TD 3  Tr -0.049  Tc 0.3718  Tw (suggests ) Tj0  Tr 54.3757 0  TD 3  Tr -0.0029  Tc 0.3142  Tw (that ) Tj0  Tr 30 0  TD 3  Tr -0.1074  Tc -0.4927  Tw (the ) Tj0  Tr 29.0629 0  TD 3  Tr -0.025  Tc -0.5958  Tw (amplification ) Tj0  Tr 90.0011 0  TD 3  Tr -0.1904  Tc 0.5486  Tw (does ) Tj0  Tr 30 0  TD 3  Tr -0.1074  Tc 0.4448  Tw (not ) Tj0  Tr 24.3753 0  TD 3  Tr -0.1614  Tc 0.5123  Tw (represent ) Tj0  Tr 60 0  TD 3  Tr -0.3164  Tc -0.2314  Tw (an ) Tj0  Tr 17.8127 0  TD 3  Tr -0.0469  Tc 0.3691  Tw (advantage, ) Tj0  Tr -395.6298 -15  TD 3  Tr -0.3164  Tc -0.2314  Tw (and ) Tj0  Tr 30 -0.75  TD 3  Tr 0.2706  Tc 0.9098  Tw (may ) Tj0  Tr 30 1.5  TD 3  Tr 0.0439  Tc -0.6819  Tw (even ) Tj0  Tr 36.5629 0  TD 3  Tr -0.2681  Tc -0.2919  Tw (lead ) Tj0  Tr 30 0  TD 3  Tr -0.0029  Tc -0.6233  Tw (to ) Tj0  Tr 16.8752 0  TD 3  Tr -0.0918  Tc 0.4252  Tw (counter-selection, ) Tj0  Tr 113.4389 0  TD 3  Tr -0.0029  Tc 0.3142  Tw (at ) Tj0  Tr 19.6877 0  TD 3  Tr -0.0515  Tc 0.375  Tw (least ) Tj0  Tr 41.2505 0  TD 3  Tr -0.29  Tc -0.2644  Tw (under ) Tj0  Tr 42.188 0  TD 3  Tr -0.1084  Tc -0.4915  Tw (certain ) Tj0  Tr 54.3757 0  TD 3  Tr (culture ) Tj0  Tr -414.38 -15  TD 3  Tr -0.0756  Tc 0.405  Tw (conditions. ) Tj0  Tr 17.8127 -12.75  TD 3  Tr -0.0029  Tc -0.6233  Tw (In ) Tj0  Tr 17.8127 0  TD 3  Tr -0.1505  Tc 0.4986  Tw (squamous ) Tj0  Tr 53.4382 0  TD 3  Tr -0.0937  Tc 0.4276  Tw (cell ) Tj0  Tr 30 0  TD 3  Tr -0.0633  Tc 0.3897  Tw (carcinomas, ) Tj0  Tr 72.1884 0  TD 3  Tr 0.0272  Tc 0.2765  Tw (significant ) Tj0  Tr 71.2509 0  TD 3  Tr -0.0728  Tc -0.536  Tw (overexpression ) Tj0  Tr 90.0011 0  TD 3  Tr 0.4658  Tc 0.6658  Tw (of ) Tj0  Tr 18.7502 0  TD 3  Tr -0.1566  Tc 0.5064  Tw (EGFR ) Tj0  Tr 30 0  TD 3  Tr -0.1484  Tc 0.4961  Tw (has ) Tj0  Tr 30 0  TD 3  Tr -0.3164  Tc -0.2314  Tw (been ) Tj0  Tr -431.2552 -15  TD 3  Tr -0.2051  Tc -0.3706  Tw (reported ) Tj0  Tr 59.0632 0  TD 3  Tr -0.2197  Tc -0.3524  Tw (in ) Tj0  Tr 23.4378 0.75  TD 3  Tr -0.3164  Tc -0.2314  Tw (a ) Tj0  Tr 12.1876 0  TD 3  Tr 0.4373  Tc 0.7014  Tw (very ) Tj0  Tr 30 0  TD 3  Tr -0.2681  Tc -0.2919  Tw (high ) Tj0  Tr 30 0  TD 3  Tr -0.208  Tc -0.367  Tw (proportion ) Tj0  Tr 65.6258 0  TD 3  Tr 0.4658  Tc 0.6658  Tw (of ) Tj0  Tr 18.7502 0  TD 3  Tr -0.0937  Tc 0.4276  Tw (cell ) Tj0  Tr 30 0  TD 3  Tr -0.1382  Tc 0.4833  Tw (lines ) Tj0  Tr 36.5629 0  TD 3  Tr -0.2504  Tc -0.3139  Tw ((27) ) Tj0  Tr 29.0629 0  TD 3  Tr -0.3164  Tc -0.2314  Tw (and ) Tj0  Tr 30 0  TD 3  Tr 0  Tc 1.2474  Tw (primary ) Tj0  Tr 55.3132 0  TD 3  Tr -0.0527  Tc 0.3764  Tw (tumors ) Tj0  Tr -419.0676 -15  TD 3  Tr -0.1382  Tc 0.4833  Tw ((28), ) Tj0  Tr 33.7504 0  TD 3  Tr -0.1074  Tc 0.4448  Tw (but ) Tj
0  Tr 24.3753 0  TD 3  Tr 0.0469  Tc -0.6856  Tw (extensive ) Tj0  Tr 59.0632 0  TD 3  Tr -0.1673  Tc -0.4179  Tw (molecular ) Tj0  Tr 66.5633 0  TD 3  Tr -0.1272  Tc 0.4696  Tw (genetic ) Tj0  Tr 54.3757 0  TD 3  Tr -0.0552  Tc 0.3795  Tw (studies ) Tj0  Tr 53.4382 0  TD 3  Tr 0.0439  Tc -0.6819  Tw (have ) Tj0  Tr 30 0  TD 3  Tr -0.1074  Tc 0.4448  Tw (not ) Tj0  Tr 24.3753 0  TD 3  Tr 0.3731  Tc -0.1558  Tw (yet ) Tj0  Tr 24.3753 0  TD 3  Tr -0.3164  Tc -0.2314  Tw (been ) Tj0  Tr 30 0  TD 3  Tr -0.1478  Tc 0.4952  Tw (reported. ) Tj0  Tr -401.2549 -15  TD 3  Tr 0.1029  Tc 0.1819  Tw (Recently, ) Tj0  Tr 64.6883 0  TD 3  Tr -0.3306  Tc -0.2138  Tw (Merlin0 ) Tj0  Tr 54.3757 0  TD 3  Tr -0.0029  Tc 0.3142  Tw (et ) Tj0  Tr 17.8127 0  TD 3  Tr -0.0429  Tc 0.3642  Tw (al. ) Tj0  Tr 30 0.75  TD 3  Tr 0.0439  Tc -0.6819  Tw (have ) Tj0  Tr 30 0  TD 3  Tr -0.2051  Tc -0.3706  Tw (reported ) Tj0  Tr 53.4382 0  TD 3  Tr -0.3164  Tc -0.2314  Tw (a ) Tj0  Tr 12.1876 0  TD 3  Tr 0.0821  Tc -0.7295  Tw (four-fold ) Tj0  Tr 60 0  TD 3  Tr -0.025  Tc -0.5958  Tw (amplification ) Tj0  Tr 90.0011 0  TD 3  Tr 0.4658  Tc 0.6658  Tw (of ) Tj0  Tr 25.3128 -0.75  TD 3  Tr -0.1074  Tc -0.4927  Tw (the ) Tj0  Tr -437.8178 -14.25  TD 3  Tr -0.2132  Tc -0.3605  Tw (EGFRG ) Tj0  Tr 34.6879 0  TD 3  Tr -0.2197  Tc -0.3524  Tw (in ) Tj0  Tr 17.8127 0  TD 3  Tr -0.3164  Tc -0.2314  Tw (a ) Tj0  Tr 13.1252 0  TD 3  Tr -0.1505  Tc 0.4986  Tw (squamous ) Tj0  Tr 53.4382 0  TD 3  Tr -0.1328  Tc -0.461  Tw (carcinoma ) Tj0  Tr 60 0  TD 3  Tr -0.0937  Tc 0.4276  Tw (cell ) Tj0  Tr 30 0  TD 3  Tr -0.2197  Tc -0.3524  Tw (line ) Tj0  Tr 29.0629 0  TD 3  Tr -0.064  Tc -0.547  Tw (derived ) Tj0  Tr 48.7506 0  TD 3  Tr 0.1876  Tc 0.0761  Tw (from ) Tj0  Tr 36.5629 0  TD 3  Tr -0.1074  Tc -0.4927  Tw (the ) Tj0  Tr 23.4378 0  TD 3  Tr -0.2525  Tc -0.3113  Tw (human ) Tj0  Tr 36.5629 0  TD 3  Tr -0.2119  Tc -0.3621  Tw (tongue ) Tj0  Tr 43.1255 0  TD 3  Tr -0.1382  Tc 0.4833  Tw ((29). ) Tj0  Tr -427.5052 -15  TD 3  Tr -0.2002  Tc 0.5607  Tw (A-431, ) Tj0  Tr 41.2505 0  TD 3  Tr -0.208  Tc -0.367  Tw (another ) Tj0  Tr 48.7506 0  TD 3  Tr -0.1505  Tc 0.4986  Tw (squamous ) Tj0  Tr 53.4382 0  TD 3  Tr -0.1328  Tc -0.461  Tw (carcinoma ) Tj0  Tr 66.5633 0  TD 3  Tr -0.0937  Tc 0.4276  Tw (cell ) Tj0  Tr 36.5629 0.75  TD 3  Tr -0.1136  Tc 0.4526  Tw (line, ) Tj0  Tr 34.6879 0  TD 3  Tr -0.1484  Tc 0.4961  Tw (has ) Tj0  Tr 24.3753 0  TD 3  Tr -0.3164  Tc -0.2314  Tw (a ) Tj0  Tr 12.1876 0  TD 3  Tr (2 ) Tj0  Tr 12.1876 0  TD 3  Tr (30 ) Tj0  Tr 18.7502 0  TD 3  Tr 0.1231  Tc -0.7808  Tw (fold ) Tj0  Tr 29.0629 0  TD 3  Tr -0.025  Tc -0.5958  Tw (amplification ) Tj0  Tr -377.8171 -15  TD 3  Tr 0.4658  Tc 0.6658  Tw (of ) Tj0  Tr 18.7502 0  TD 3  Tr 0.0147  Tc 0.2922  Tw (this ) Tj0  Tr 29.0629 0  TD 3  Tr -0.3164  Tc -0.2314  Tw (gene ) Tj0  Tr 30.9379 0  TD 3  Tr -0.1382  Tc 0.4833  Tw ((20). ) Tj0  Tr -60 -11.25  TD 3  Tr -0.4021  Tc -0.1243  Tw (SK-MG-3 ) Tj0  Tr 53.4382 0  TD 3  Tr -0.0374  Tc 0.3573  Tw (cells ) Tj0  Tr 42.188 0  TD 3  Tr -0.2724  Tc -0.2864  Tw (are ) Tj0  Tr 30 0  TD 3  Tr -0.1074  Tc 0.4448  Tw (not ) Tj0  Tr 30 0  TD 3  Tr -0.2201  Tc -0.3519  Tw (growth-inhibited ) Tj0  Tr 107.8138 0  TD 3  Tr 0.4043  Tc 0.7426  Tw (by ) Tj0  Tr 24.3753 0  TD 3  Tr -0.2304  Tc 0.5985  Tw (EGF ) Tj0  Tr 30 0  TD 3  Tr -0.0956  Tc 0.43  Tw (concentrations ) Tj0  Tr 97.5012 -0.75  TD 3  Tr -0.0029  Tc 0.3142  Tw (that ) Tj0  Tr -433.1302 -14.25  TD 3  Tr -0.0732  Tc 1.3395  Tw (paradoxically ) Tj0  Tr 90.0011 0  TD 3  Tr -0.1439  Tc 0.4905  Tw (inhibit ) Tj0  Tr 53.4382 0  TD 3  Tr -0.3023  Tc -0.2491  Tw (A-431 ) Tj0  Tr 42.188 0  TD 3  Tr -0.3164  Tc -0.2314  Tw (and ) Tj0  Tr 23.4378 0  TD 3  Tr -0.2589  Tc 0.6341  Tw (MDA-468, ) Tj0  Tr 54.3757 0  TD 3  Tr -0.0937  Tc 0.4276  Tw (cell ) Tj0  Tr 30.9379 0  TD 3  Tr -0.1382  Tc
 0.4833  Tw (lines ) Tj0  Tr 41.2505 0  TD 3  Tr -0.2504  Tc -0.3139  Tw (with ) Tj0  Tr 36.5629 0  TD 3  Tr -0.191  Tc 0.5493  Tw (about ) Tj0  Tr 42.188 0  TD 3  Tr -0.3164  Tc -0.2314  Tw (30 ) Tj0  Tr 23.4378 0  TD 3  Tr (and ) Tj0  Tr -437.8178 -14.25  TD 3  Tr -0.0018  Tc 0.3128  Tw (20-fold, ) Tj0  Tr 53.4382 0  TD 3  Tr 0.1192  Tc 0.1615  Tw (respectively, ) Tj0  Tr 83.4385 0  TD 3  Tr -0.025  Tc -0.5958  Tw (amplification ) Tj0  Tr 90.0011 0  TD 3  Tr 0.4658  Tc 0.6658  Tw (of ) Tj0  Tr 18.7502 0  TD 3  Tr -0.1074  Tc -0.4927  Tw (the ) Tj0  Tr 24.3753 0  TD 3  Tr -0.1259  Tc 0.4679  Tw (EGFRG. ) Tj0  Tr 48.7506 0  TD 3  Tr -0.0029  Tc -0.6233  Tw (In ) Tj0  Tr 17.8127 0  TD 3  Tr -0.0902  Tc -0.5142  Tw (these ) Tj0  Tr 35.6254 0  TD 3  Tr 0.0401  Tc 0.2605  Tw (cases, ) Tj0  Tr 41.2505 0  TD 3  Tr 0.0256  Tc 0.2786  Tw (variant ) Tj0  Tr -413.4425 -15  TD 3  Tr -0.1162  Tc 0.4557  Tw (clones ) Tj0  Tr 46.8756 0  TD 3  Tr 0.0439  Tc -0.6819  Tw (have ) Tj0  Tr 36.5629 0  TD 3  Tr -0.3164  Tc -0.2314  Tw (been ) Tj0  Tr 36.5629 0  TD 3  Tr -0.0879  Tc -0.5171  Tw (selected ) Tj0  Tr 53.4382 0  TD 3  Tr -0.3164  Tc -0.2314  Tw (on ) Tj0  Tr 17.8127 0  TD 3  Tr -0.1074  Tc -0.4927  Tw (the ) Tj0  Tr 24.3753 0  TD 3  Tr -0.0761  Tc 0.4057  Tw (basis ) Tj0  Tr 35.6254 0  TD 3  Tr 0.4658  Tc 0.6658  Tw (of ) Tj0  Tr 18.7502 0  TD 3  Tr -0.1259  Tc -0.4695  Tw (their ) Tj0  Tr ETBT0.75 0 0 1 286.5 333  Tm3  Tr /F0 7.5  Tf-0.0243  Tc -1.0526  Tw (ability ) Tj0  Tr 51.9998 0  TD 3  Tr -0.1275  Tc 0.085  Tw (to ) Tj0  Tr ETBT0.8 0 0 1 344.25 333  Tm3  Tr /F0 9  Tf-0.4225  Tc -0.0988  Tw (grow ) Tj0  Tr 36.5629 0  TD 3  Tr -0.2197  Tc -0.3524  Tw (in ) Tj0  Tr 24.3753 0  TD 3  Tr -0.1074  Tc -0.4927  Tw (the ) Tj0  Tr -438.7554 -14.25  TD 3  Tr -0.1739  Tc -0.4095  Tw (presence ) Tj0  Tr 52.5006 0  TD 3  Tr 0.4658  Tc 0.6658  Tw (of ) Tj0  Tr 18.7502 0  TD 3  Tr -0.2681  Tc -0.2919  Tw (high ) Tj0  Tr 30 0  TD 3  Tr -0.0956  Tc 0.43  Tw (concentrations ) Tj0  Tr 90.0011 0  TD 3  Tr 0.4658  Tc 0.6658  Tw (of ) Tj0  Tr 24.3753 0  TD 3  Tr -0.0952  Tc 0.4295  Tw (EGF. ) Tj0  Tr 41.2505 -0.75  TD 3  Tr -0.2079  Tc 0.5705  Tw (All ) Tj0  Tr 24.3753 0  TD 3  Tr -0.1074  Tc -0.4927  Tw (the ) Tj0  Tr 23.4378 0  TD 3  Tr 0.0458  Tc 0.2533  Tw (variants ) Tj0  Tr 55.3132 0  TD 3  Tr 0.0439  Tc -0.6819  Tw (have ) Tj0  Tr 30 0  TD 3  Tr -0.3269  Tc -0.2183  Tw (shown ) Tj0  Tr 36.5629 0  TD 3  Tr -0.0884  Tc -0.5164  Tw (fewer ) Tj0  Tr -426.5677 -14.25  TD 3  Tr -0.2304  Tc 0.5985  Tw (EGF ) Tj0  Tr 23.4378 0  TD 3  Tr -0.1054  Tc 0.4423  Tw (receptors ) Tj0  Tr 60 0  TD 3  Tr -0.1597  Tc -0.4274  Tw (than ) Tj0  Tr 30 0  TD 3  Tr -0.1074  Tc -0.4927  Tw (the ) Tj0  Tr 23.4378 0  TD 3  Tr -0.1974  Tc 0.5572  Tw (parental ) Tj0  Tr 54.3757 0  TD 3  Tr -0.0937  Tc 0.4276  Tw (cell ) Tj0  Tr 36.5629 0  TD 3  Tr -0.1382  Tc 0.4833  Tw (lines ) Tj0  Tr 42.188 0  TD 3  Tr -0.0996  Tc 0.435  Tw ((8,30). ) Tj0  Tr 60 0  TD 3  Tr -0.2753  Tc -0.2828  Tw (Kawamoto ) Tj0  Tr 54.3757 0  TD 3  Tr -0.0029  Tc 0.3142  Tw (et ) Tj0  Tr 17.8127 0  TD 3  Tr -0.0429  Tc 0.3642  Tw (al. ) Tj0  Tr 30.9379 0  TD 3  Tr -0.2504  Tc -0.3139  Tw ((31) ) Tj0  Tr -433.1302 -14.25  TD 3  Tr 0.0439  Tc -0.6819  Tw (have ) Tj0  Tr 34.6879 0  TD 3  Tr -0.2369  Tc -0.3308  Tw (proposed ) Tj0  Tr 60.9382 0  TD 3  Tr -0.0029  Tc 0.3142  Tw (that ) Tj0  Tr 36.5629 -0.75  TD 3  Tr -0.1646  Tc -0.4212  Tw (there ) Tj0  Tr 42.188 0.75  TD 3  Tr 0.0323  Tc 0.2702  Tw (is ) Tj0  Tr ETBT0.75 0 0 1 195 289.5  Tm3  Tr /F0 7.5  Tf-0.17  Tc 0.1416  Tw (a ) Tj0  Tr ETBT0.8 0 0 1 204.75 289.5  Tm3  Tr /F0 9  Tf-0.1628  Tc -0.4235  Tw (relationship ) Tj0  Tr 77.8134 0  TD 3  Tr -0.3063  Tc -0.244  Tw (between ) Tj0  Tr 55.3132 -0.75  TD 3  Tr -0.1074  Tc -0.4927  Tw (the ) Tj0  Tr 29.0629 0  TD 3  Tr -0.2412  Tc -0.3255  Tw (number ) Tj0  Tr
 47.8131 0  TD 3  Tr 0.4658  Tc 0.6658  Tw (of ) Tj0  Tr 24.3753 0  TD 3  Tr -0.2304  Tc 0.5985  Tw (EGF ) Tj0  Tr -437.8178 -14.25  TD 3  Tr -0.1054  Tc 0.4423  Tw (receptors ) Tj0  Tr 59.0632 0  TD 3  Tr -0.3164  Tc -0.2314  Tw (and ) Tj0  Tr 23.4378 0  TD 3  Tr -0.2827  Tc -0.2736
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