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Supplementary Materials and Methods 

 

Exon and copy number array analysis 

Affymetrix GeneChip Human Exon 1.0 ST array are available from the The Cancer 

Genome Atlas (tcga-data.nci.nih.gov/tcga/tcgaCancerDetails.jsp?disease Type= 

GBM&diseaseName=Glioblastoma multiforme) (1, 2). For transcript analysis, exon 

array probes were mapped to RefSeq (36.1) and complete coding sequences from 

GenBank (v.161) as described (1). Only mapping probes were included to generate 

exon probe sets. Exon level expression estimates were calculated including only 

uniquely mapping probes using RMA, available through R and the aroma.affymetrix 

framework. To determine exon expression levels, probe sets were normalized to total 

brain RNA control arrays. Probe sets interrogating EGFR exons 24 to 28 were 

compared to the average of those for exons 17 through 20. For copy number analysis, 

segmented and normalized probe set level copy number data from Affymetrix 

GeneChip Human SNP 6.0 arrays were obtained from the The Cancer Genome Atlas.  

Segmented data was searched for tumors with EGFR amplifications that contain 

segmentation breaks between exons 24 and 27. Normalized copy number data was 

searched for a reduction of copy number of probe CN_1227312 (located between 

exon 26 and 27) when compared to probes straddling exons 17 and 20 (CN_1227300, 

CN_1227301, SNP_A-4252184 and  SNP_A-2234157). 

 

Polymerase Chain Reaction (PCR) and DNA sequencing 

Quantitative PCR analysis was performed by SYBR green (ABI, Carlsbad, CA) based 

method using an ABI 7300 real time PCR machine. 1 ng of each whole genome 

amplified DNA sample collected under TCGA were used for a template per reaction 
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as manufacturer suggested. GAPDH was used for a control in qPCR data analysis. 

Sequencing of the gel purified PCR amplified EGFR fragment were performed with 

either genomic DNA or cDNA of TCGA samples as templates was done by Sanger 

method.  

 

Anchorage-independent growth assay 

Soft agar assays were carried out in triplicate as previously described with minor 

changes (2 X 105 cells were used per well)(3). Soft agar colonies were photographed 

after 2-3 weeks and quantified using Image J software (NIH). The data represent 

triplicate wells. Each assay was repeated a minimum of two times with comparable 

results.    
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Supplementary Figure and Table Legends  

Supplementary Table 1. EGFR CTD deletions identified by SNP and exon arrays 

Tumors listed on the table have a deletion based on analysis of segmented or 

normalized probe set level copy number SNP 6.0 array data or on in exon arrays (See 

Supplementary Materials and Methods for details). Deletions in segmented data have 

segmentation breaks in the EGFR locus after Exon 25 and a reduction in the mean 

segmentation score by at least 1.5.  The segmentation algorithm is insensitive to 

relatively small deletions, and so in these cases normalized copy number data from 

individual probes were analyzed.  Deletions in normalized copy number data have at 

least a 2 fold reductions in copy number based on a probe located between Exons 26 

and 27 compared to probes straddling exons 17 and 20. In exon arrays, exons were 

called deleted if the expression was reduced at least 2 fold when compared to average 

expression of exons 17 through 20.  Two tumors found to have exon 25-28 deletions 

by SNP array (12-3649, 28-2513) could potentially have larger deletions based on 

exon array data. Validation was done by quantitative PCR with exon (see Fig. 1).  

N.D. is not determined by qPCR. 

 

Supplementary Figure 1. Characterization of potential EGFR Ex25-28 deletion 

mutant.  

(A) Quantitative PCR analysis using primer sets for exon 24, intron 24 and exon 25 of 

EGFR as shown in the schematic was performed using DNA from tumor samples 

(TCGA-08-0511 and TCGA 08-0366) harboring potential ex25-28 deletions based on 

Figure 1 and Table S1. The relative amount of amplicons amplified by each primer 

sets are normalized to EGFR exon 23. The red asterisk within intron 24 indicates the 

predicted stop codon caused by a frame-shift mutation resulting from intron 24 
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deletion. (B) Tyrosine phosphorylation of EGFR is dispensable for oncogenic activity 

of EGFR Ex25-28 deletion mutant. Whole cell lysates prepared from Ba/F3 cells 

expressing either EGFRvIII or EGFR Ex25-28 deletion mutant were subjected to 

immunoblotting with antibodies against phospho-tyrosine (4G10), EGFR and actin. 

Schematic cartoon below shows the potential protein product translated from 

speculated aberrant transcript of EGFR Ex25-28 deletion. (C) Cell viability of Ba/F3 

cells transformed with EGFR Ex25-28 deletion mutant was decreased after treatment 

of either erlotinib or cetuximab. Cells were incubated with either erlotinib or 

cetuximab at the concentrations indicated for 72 hrs and assayed for cell growth. The 

results are indicated as mean +/- SD of six replicate wells. 

 

 

Supplementary Figure 2. The CT982NT and CT1054NT EGFR mutants are both 

oncogenic.  

(A) NIH-3T3 cells expressing either CT982NT or CT1054NT CT deletion mutants or 

vector were assayed for anchorage-independent growth in soft agar. One 

representative image of each mutant is shown here from the pictures taken from 

triplicate soft agar palate (left panel). The cell lysates prepared from the same cells 

used for the assay were subject to immunoblotting with anti-EGFR or anti-phospho-

Akt antibodies (right panel). (B) Cell lysates prepared from Ba/F3 cells transformed 

with the CT982NT or CT1054NT EGFR mutant or parental cells after treatment with 

cetuximab at the concentration indicated for 9 hrs were subjected to immunoblotting 

with anti-EGFR and anti-phospho-Stat5 and actin. 

 

Supplementary Figure 3. Identification and characterization of CT Del1 EGFR mutant.  
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(A) A schematic diagram showing the region of intragenic deletion occurring in 

EGFR CT Del 1 mutant. Genomic DNA from an IL-3 independent proliferating 

Ba/F3 clone stably expressing wild-type EGFR was sequenced. (B) NIH-3T3 cells 

expressing either CT Del1 mutant or wild-type EGFR were subjected to the assay of 

anchorage-independent growth in soft agar in the presence or absence of EGF. The 

bar graph depicts the number of colonies formed in soft agar after 14 days. (C) Ba/F3 

cells transformed with the CT Del1 EGFR mutant were treated with either cetuximab 

or erlotinib at the concentrations indicated in the graph for 72 hrs and assayed for cell 

viability. The results are indicated as mean +/-SD of six replicate wells. (D) SCID 

mice (4 mice per group and 3 sites in each mouse) were injected subcutaneously with 

LN443 cells stably expressing either CT Del1 EGFR mutant and treated three times 

per week with either cetuximab or erlotinib (cetuximab, 1 mg/mouse by IP, erlotinib, 

1 mg/mouse by gavage) 2 weeks after cell injection, when the tumors reached 50-70 

mm3. Depicted are measurements of average tumor size formed in drug treated or 

untreated xenografted mice.   

 

Supplementary Figure 4. EGFR CT Del1 mutant undergoes tyrosine phosphorylation. 

Cell lysates prepared from LN443 cells used for generation of xenograft mouse model 

stably expressing EGFRvIII, CT Del1, CT982NT, CT1054NT mutants or wild-type 

EGFR were subject to immunoblotting with anti-EGFR, anti-phospho-tyrosine, or 

anti-beta tubulin antibodies.  

 

Supplementary Figure 5. EGFR mutants are very slowly degraded. 

(A) LN443 cells expressing either wild-type EGFR, EGFRvIII, CT982NT or 

CT1054NT mutants were incubated with 50 ng/ml of EGF for the indicated time. 
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Cells were lysed and resulting cell lysates were subject to immunoblotting with anti-

EGFR and anti-actin antibodies. (B) The intensity of the EGFR bands were 

determined by densitometry and normalized to the zero time point. The plot depicts 

the relative amount of each EGFR receptor as a function of EGF stimulation time. 

Result is representative of two independent experiments showing similar degradation 

pattern.  

 

Supplementary Figure 6. Differential downstream activation of EGFR CTD deletion 

mutants in response to EGF. 

Whole Cell lysates were prepared from Ba/F3 cells stably expressing EGFRvIII, 

CT982NT, CT1054NT, CTDel1 mutants and wild-type EGFR and subsequently 

analyzed via immunoblotting using antibodies against EGFR, phosphotyrosine, 

phospho-Stat3, phospho-Stat5, phospho-Shc, phospho-Src, phospho-Akt and actin. 

For EGF stimulation, cells were treated with 50 ng/ml of EGF for 15 min to the cells. 

Both wild-type EGFR and parental Ba/F3 cells were maintained in the presence of 

IL3.   

 


