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Supplemental Information 

Cell lines.  All cell lines were grown in RPMI-1640 medium supplemented with 10% fetal bovine 

serum (FBS) unless otherwise specified by the ATCC.   The identity of each cell line was 

confirmed by DNA fingerprinting via short tandem repeats at the time of mRNA and total protein 

lysate preparation using the PowerPlex 1.2 kit (Promega). Fingerprinting results were compared 

with reference fingerprints maintained by the primary source of the cell line.  

Expression profiling of cell lines. Total RNA was isolated from cell lines. by Tri Reagent and 

column-based purification (Qiagen). NSCLC cell lines were profiled by the Affymetrix U133A, 

U133B, and Plus 2.0 (Affymetrix), Illumina WGv2, and Illumina WGv3 arrays (Illumina).  

Affymetrix microarray results were previously published and archived at the Gene Expression 

Omnibus repository (http://www.ncbi.nlm.nih.gov/geo/, GEO accession GSE4824) (1-4).   

Illumina v2 (GSE32989) and v3 (GSE32036) results have been deposited in the GEO repository 

and are available at the following private links (to made public upon publication)  

Illumina v2 : 
http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?token=lxatjamqwakaidw&acc=GSE32989 

Illumina v3: 
http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?token=pfiphqkackiyubo&acc=GSE32036 

 

Selection of single best EMT marker probes. Because the NSCLC cell line panel was profiled 

on both Affymetrix and Illumina microarray platforms, we were able to select the single best 

Affymetrix probe sets for CDH1, VIM, CDH2, and FN1 on the basis of their strong correlation 

with other probes for the same gene within a microarray platform and/or across platforms 

(Supplemental Figure 1). For example, measurements from the two Affymetrix CDH1 probes 

(201130_s_at and 201131_s_at) were not well correlated (r=0.303), suggesting that at least one 

was likely to be of poor quality. To determine which probe set most accurately assessed CDH1 

mRNA, we compared measurements from the Affymetrix CDH1 probe sets with those from the 
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Illumina WGv2 CDH1 probe set.  Probe set 201131_s_at correlated best with the Illumina CDH1 

set (r=0.701 versus 0.201) and, therefore, was selected to represent CDH1.  Affymetrix probe 

set 201131_s_at also correlated well with E-cadherin protein levels (r=0.865), lending support to 

that method for selecting the best probes for specific markers.  

For N-cadherin (CDH2), Aff 203440_at and Aff 203411_s_at were highly correlated (r=0.802).  

However, Aff 203440_at was selected for the analysis because of its better correlation with the 

Illumina CDH2 probe (r=0.904 versus 0.730). Similarly, fibronectin (FN1) probe set 210495_x_at 

was selected from among four good Affymetrix probe sets because it had the highest correlation 

with the Illumina FN1 probes. Although the Affymetrix arrays include only one probe set for 

vimentin (VIM) (201426_s_at), measurements from that set correlated well (r=0.958) with that 

from the Illumina WGv2 VIM probe set (Ill 50671). The Affymetrix probe was therefore 

considered to be an accurate measure of VIM transcript expression.   

Once the best probes were selected, the EMT signature genes were selected based on their 

correlation with the four EMT genes (absolute r-value ≥0.65 for CDH1 and VIM, ≥0.52 for CDH2 

and FN1) and based on their bimodal distribution across the training set, as described in results.  

Hierarchical clustering and Principal Component Analysis (PCA) algorithms were used on 

mRNA expression data to evaluate the EMT signature.    

Gene expression profiling of BATTLE tumors.  BATTLE (Biomarker-integrated Approaches 

of Targeted Therapy for Lung Cancer Elimination) was a randomized, biomarker-based clinical 

trial for patients with recurrent or metastatic NSCLC in the second-line setting (Trial registration 

ID: NCT00409968) (5).  Core-needle biopsies were a requirement for enrollment.  Following 

testing for pre-specified biomarkers, 139 out of 209 enrolled patients had sufficient tumor for 

microarray profiling (Human Gene 1.0 ST array, Affymetrix).  Samples with detectable tumor by 

H&E immunostaining were included in our analysis (n=131).  101/131 clinically evaluable 
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patients were used to correlate the EMT signature with clinical outcomes.  Array results have 

been deposited in the GEO repository (GSE33072) and are available at the following private 

links (to made public upon publication): 

http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?token=xfwnxqsygocaajg&acc=GSE33072 

Drug sensitivity of cell lines. IC50 values were log transformed (base 10) prior to analysis.  

Differences in the relative IC50s (the percentile (0-100%) of each cell line’s IC50 across all cell 

lines tested) were compared between epithelial and mesenchymal cell lines by Wilcoxon rank 

sum test.  Differences in absolute IC50s were compared by t-test.  P-values less than 0.05 were 

considered statistically significant.  

For combinatorial testing of SGI7079 and erlotinib, the effect of Erlotinib, Axl inhibitor 

(SGI7079), or the combination of erlotinib and SGI7079 on the cellular proliferation was assayed 

using CellTiter-Glo Luminescent Cell Viability kit (Promega) following the manufacturer’s 

protocol.  In brief, cells, A549, Calu-1, H157, H1299, H460 and H2882, were plated into 384 well 

plates with 1000 cells per well. Sixteen hours after the plating, cells were treated in triplicates 

with erlotinib alone, SGI7079 alone, or the two agents combined in a fixed ratio (3.1:1) at seven 

different concentrations over a wide range for 72 h followed by 10 minutes incubation with 

CellTiter Glo substrate.  Luminescent intensity was measured using Fluostar Optima (BMG 

Labtech, Inc). Data was expressed as fraction affected (FA) as compared to controls (vehicle 

alone). The IC50 and combination index (CI) was calculated based on Chou and Talalay 

equation using Calcusyn software (Version 2.1, Biosoft) as previously described (6, 7). 

Generation and characterization of AXL inhibitor SGI-7079.  Purified recombinant AXL 

kinase was used to screen a library of structures with appropriate drug-like scaffolds to identify 

potential inhibitors.  Hits from the screen were confirmed and then further analyzed by focusing 

on selection criteria including Lipinski rules.  One drug-like scaffold, a pyrrolopyrimidine-based 



Page 4 of 7 

compound, was selected for structure-activity relationship efforts.  Optimization of this scaffold 

and subsequent evaluation led to the generation of compound SGI-7079 as the lead candidate 

inhibitor (Supplemental Figure 2).  SGI-7079 exhibited a Ki = 5.7 nM for AXL and inhibited 

Gas6 ligand-induced tyrosine phosphorylation of human AXL expressed in HEK293T cells (EC50 

= 100 nM).  SGI-7079 was screened against a panel of protein kinases to determine both 

selectivity and biochemical potency.  SGI-7079 inhibited TAM family members MER and Tyro3 

similarly as AXL, and showed potent, low nM inhibition of Syk, Flt1, Flt3, Jak2, TrkA, TrkB, 

PDGFRβ and Ret kinases.   

Protein profiling by reverse-phase protein array and Western blot.  Briefly, for each cell 

line, protein lysate was collected from sub-confluent cultures after 24 hours in medium 

containing 10% FBS. For preparation of total protein lysates, the medium was removed, cells 

were washed twice with ice-cold phosphate-buffered saline (PBS) containing Complete 

protease and PhosSTOP phosphatase inhibitor cocktail (Roche Applied Science) and 1 mM 

Na3VO4, and lysed with buffer consisting of 1% Triton X-100, 50 mM HEPES [pH 7.4], 150 mM 

NaCl, 1.5 mM MgCl2, 1 mM EGTA, 100 mM NaF, 10 mM NaPPi, 10% glycerol, 1 mM PMSF, 1 

mM Na3VO4, and 10 µg/mL aprotinin. Samples were vortexed frequently on ice and then 

centrifuged. Cleared supernatants were collected and protein quantified using a BCA kit (Pierce 

Biotechnology, Inc.).  

RPPA slides were printed from the lysates.  For each cell line, a serial dilution of five 

concentrations was printed with 10% of the samples replicated for quality control. 

Immunostaining was performed with an automated autostainer (BioGenex). Each array was 

incubated with primary antibody and signal was detected using a catalyzed signal amplification 

system (DakoCytomation California, Inc.). Primary antibodies included pEGFR (Y1173), 

pSTAT3 (Y705), pSTAT5 (Y694), pSTAT6 (Y641), pSrc (Y416), and E-caderin (Cell Signaling 

Technologies); pHer2 (Y1248) (Upstate Biotechnology); Axl (Abcam), and Rab25 (Covance).  
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RPPA Data Processing and Statistical Analysis.  MicroVigene software (VigeneTech) and an 

R package developed in house (8) were used to assess spot intensity. Protein levels were 

quantified by the SuperCurve method (http://bioinformatics.mdanderson.org/OOMPA) as 

previously described (9). Data were log-transformed (base 2) and median-control normalized 

across all proteins within a sample.  Differences in protein expression between epithelial and 

mesenchymal cell lines were compared by t-test.  Pearson correlation between E-cadherin 

protein expression levels and first principal component of the EMT signature derived from 

mRNA expression data was then assessed.  All statistical analyses were performed using R 

packages (version 2.10.0). 

Animal studies.  Mice were obtained from Charles River Laboratories. All animal studies were 

conducted under an institutionally approved protocol and were compliant with NIH guidelines 

with respect to animal care and welfare assurance.  A549 cells (1x107) were injected 

subcutaneously into the right hind flank of athymic NCr-nu/nu 4-6 week old female mice. Tumor 

growth and body weight measurements were made twice weekly. Tumor volumes were 

measured by caliper and calculated using the standard formula 1/2((Length × Width) 2). Once 

tumors reached 100m3 mice were randomized (8 animals per group). SGI-7079 and Erlotinib 

were delivered PO in 0.1N citrate buffer. Animals received drugs 5 days per week for 3 weeks.  

Therapeutic efficacy (TE) was adapted from Makino et al. (10) and was calculated as: (% 

surviving animals at day X)/(% T/C at day X). TE interpreted as: TE is 1.0 = as effective and 

toxic as vehicle, TE > 1.0 = more effective and less toxic than vehicle and, TE < 1.0 = less 

effective and more toxic than vehicle. 

Supplemental Figure Legends 

Supplemental Fig 1.  Different probes for the same gene vary within and across 
microarray platforms.  Correlation among different FN1 (A) and CDH2 (B) probes from the 
Affymetrix arrays (“X” prefix) and Illumina arrays (“pid.” prefix) are shown (red box indicates 
probe selected for signature development).  
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Supplemental Fig 2. Structure of pyrrolopyrimidine AXL inhibitor SGI-7079  

Supplemental Fig 3. CDH1 probes vary in their accuracy and dynamic range. E-cadherin 
protein was measured by reverse-phase protein array in 49 NSCLC cell lines and correlated 
with mRNA measurements from Affymetrix and Illumina CDH1 probes. Measurements of CDH1 
transcript levels by Affymetrix 201131_s_at (A) correlated best with E-cadherin protein (r=0.865, 
CI 0.77-0.92), whereas measurements by the other Affymetrix probe (B) correlated poorly 
(r=0.376, CI 0.10-0.59). CDH1 transcripts measured by Illumina probe 240035 (C) correlated 
with protein levels (r=0.74, CI 0.55-0.84), but had a narrower dynamic range than the better 
Affymetrix probe. Cell lines designated as epithelial (green) or mesenchymal (red) by the EMT 
signature are indicated on the figures.  

Supplemental Fig 4.  EMT signature predicts resistance to EGFR and PI3K inhibitors and 
greater sensitivity to Axl inhibition. 

Supplemental Fig 5.  Mesenchymal lines are sensitive to Axl inhibition by SGI-7079 (A) 
Mesenchymal cell lines (left panel) are relatively more sensitive to SGI7079 whereas epithelial 
cell lines (right panel) are more sensitive to erlotinib. (B) Representative plot of the 
combinatorial index for A549 showing synergy of SGI7079 combined with erlotinib 

Supplemental Fig 6. EMT signature predicts erlotinib sensitivity better than CDH1 or VIM 
probes.  IC50 levels for erlotinib are shown.  

Supplemental Fig 7.  SGI-7079 and erlotinib do not adversely affect animal body weight.  
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