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Supplementary Materials and Methods 

Cell line gene expression analysis on Fluidigm arrays 

The 48-gene qRT-PCR assay used was from a previously described signature of 

PI3K inhibition in breast cancer models (16). The fold change relative to DMSO for each 

cell line was calculated as follows: 

fold change = 2-ΔΔCt where ΔΔCt equals ΔCt of the treated sample – ΔCt of the DMSO 

control. Data were visualized using Spotfire (TIBCO, Somerville, MA) where genes 

downregulated relative to DMSO were shown in green, unregulated genes were red, and 

black denoted no change. 

 

Mutation analysis 

For tumor samples, DNA (1 to 20 ng) was subjected to 18 cycles of pre-

amplification using a pooled mix of the forward and reverse primers for each mutation 

assay region and TaqMan PreAmplification Master Mix (Applied Biosystems). This 

reaction was diluted (1:10 to 1:100, depending on input), and 2 µl was run in each 

mutation assay reaction with TaqMan Genotyping Master Mix (Applied Biosystems), 

forward and reverse PCR primers (900 nM of each), and 2 TaqMan probes (1 specific to 

the wild-type allele labeled with VIC, and a second specific to the mutant allele labeled 

with 6-FAM; 200 nM of each). Reactions were carried out in 384-well plates using an ABI 

Prism 7900HT Sequence Detection System (Applied Biosystems). Thermal cycling 

comprised 1 cycle of 10 minutes at 95°C followed by 40 cycles of 15 seconds at 95°C 

and 1 minute at 60°C. Primer sequences are provided below. Mutations in EGFR (exon 

19 deletions, exon 20 insertions, L858R, L861Q, G719S/A/C, and S768I) were detected 
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with the EGFR PCR kit (Qiagen) according to the manufacturer’s instructions using pre-

amplified DNA.  

Mutation analyses were also carried out on cell line DNA for the same panel of 

genes mentioned above. Mutation assay reactions were performed as described above 

using 20 ng of unamplified genomic DNA. For a subset of cell line samples, nested PCR 

was carried out on genomic DNA to amplify the exons of PIK3CA, KRAS, and BRAF. 

PCR products were sequenced in both directions using Big Dye Terminator Kit reagents 

(Applied Biosystems) and an ABI PRISM 3730xl DNA analyzer (Applied Biosystems). 

Sequence variants were identified using Sequencer software (Gene Codes Corporation, 

Ann Arbor, MI) and confirmed by a second round of sequencing. 

 

Xenograft tumor measurements and TGI calculations 

Tumor volume was measured in 2 dimensions (length and width), using Ultra 

Cal IV calipers (Model 54 10 111; Fred V. Fowler Company, Newton, MA), as 

follows:  

tumor volume (mm3) = (length x width2) × 0.5 and analyzed using Excel version 11.2 

(Microsoft Corporation, Redmond, WA). Mouse body weight was measured using an 

Adventurer Pro AV812 scale (Ohaus Corporation, Pine Brook, NJ). Percent weight 

change was calculated as follows: 

body weight change (%) = [(weightday new - weightday 0)/weightday 0] × 100. 

Tumor size and mouse body weight were recorded twice weekly over the 

course of treatment, and the mice were observed daily. A linear mixed modeling 

approach was used to analyze the repeated measurement of tumor volumes from 
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the same animals over time. This approach addresses both repeated measurements 

and modest dropout rates due to any non-treatment-related death before study end. 

Tumor growth inhibition as a percentage of vehicle control (% TGI) was calculated as 

the percentage of the area under the fitted curve (AUC) for the respective dose 

group per day in relation to the vehicle, using the following formula: 

% TGI = 100 × (1 - AUCdose/ AUCvehicle). Using this formula, a TGI value of 100% 

indicates tumor stasis, a value of >1% but <100% indicates tumor growth delay, and 

>100% indicates tumor regression. Linear mixed-effects analysis was also used to 

analyze the repeated measurement of body weight changes from the same animals 

over time. Data were analyzed using R, version 2.8.1 (R Development Core Team 

2008; R Foundation for Statistical Computing, Vienna, Austria), and the mixed 

models were fitted within R using the nlme package, version 3.1-89. 

 

qPCR copy number assays 

Frozen tumor and cell line DNA was subjected to copy number analysis using 

TaqMan Copy Number Assays (Applied Biosystems) and performed on an ABI Prism 

7900HT Sequence Detection System (Applied Biosystems) according to the 

manufacturer’s protocol. Two independent assays were used for each gene. Copy 

number was calculated as follows: 

copy number = cnc * 2
–ΔΔCt s,t 

where ΔΔCts,t = (Ctt–Ctr)s–(Ctt–Ctr)c 
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c is the calibrator, s is the sample, t is the target assay, r is the reference assay, and cnc 

is the copy number of the calibrator. The reference assay RNase P was obtained from 

Applied Biosystems and human genomic DNA was used as the calibrator (Roche; 

#11691112001). 
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TaqMan mutation and copy number assay primer sequences 

PIK3CA 

Nucleotide change: 1624G>A 
Amino acid change: 542E>K 
 Sequence 5’ – 3’
Forward primer GCTCAAAGCAATTTCTACACGAGAT 
Reverse primer CTGTGACTCCATAGAAAATCTTTCT 
Wild-type probe CTCTCTCTGAAATCACTGA 
Mutant probe CCTCTCTCTAAAATCACTGA 
 

Nucleotide change: 1633G>A 
Amino acid change: 545E>K 
 Sequence 5’ – 3’
Forward primer GCAATTTCTACACGAGATCCTCTCT 
Reverse primer CATTTTAGCACTTACCTGTGACTCCAT 
Wild-type probe TGAAATCACTGAGCAGGAG 
Mutant probe TGAAATCACTAAGCAGGA 
 

Nucleotide change: 3140A>G 
Amino acid change: 1047H>R 
 Sequence 5’ – 3’
Forward primer GGCTTTGGAGTATTTCATGAAACA 
Reverse primer GAAGATCCAATCCATTTTTGTTGTC 
Wild-type probe ATGATGCACATCATGGT 
Mutant probe TGATGCACGTCATGGT 
 

Nucleotide change: 3140A>T 
Amino acid change: 1047H>L 
 Sequence 5’ – 3’
Forward primer GGCTTTGGAGTATTTCATGAAACA 
Reverse primer GAAGATCCAATCCATTTTTGTTGTC 
Wild-type probe ATGATGCACATCATGGT 
Mutant probe AATGATGCACTTCATGGT 
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NRAS 

Nucleotide change: 181C>A 
Amino acid change: 61Q>K 
 Sequence 5’ – 3’
Forward primer GGTGAAACCTGTTTGTTGGACAT 
Reverse primer TGTATTGGTCTCTCATGGCACTGT 
Wild-type probe AGCTGGACAAGAAGA 
Mutant probe CAGCTGGAAAAGAA 
 

Nucleotide change: 182A>G 
Amino acid change: 61Q>R 
 Sequence 5’ – 3’
Forward primer GGTGAAACCTGTTTGTTGGACAT 
Reverse primer TGTATTGGTCTCTCATGGCACTGT 
Wild-type probe CAGCTGGACAAGAA 
Mutant probe TACAGCTGGACGAGAA 
 

Nucleotide change: 182A>T 
Amino acid change: 61Q>L 
 Sequence 5’ – 3’
Forward primer GGTGAAACCTGTTTGTTGGACAT 
Reverse primer TGTATTGGTCTCTCATGGCACTGT
Wild-type probe CAGCTGGACAAGAA 
Mutant probe ATACAGCTGGACTAGAA 
 

Nucleotide change: 35G>A 
Amino acid change: 12G>D 
 Sequence 5’ – 3’
Forward primer TTGCTGGTGTGAAATGACTGAGT 
Reverse primer CTGGATTGTCAGTGCGCTTTT 
Wild-type probe TTGGAGCAGGTGGTGT 
Mutant probe TGGAGCAGATGGTG 
 

BRAF 

Nucleotide change: 1799T>A 
Amino acid change: 600V>E 
 Sequence 5’ – 3’
Forward primer TGAAGACCTCACAGTAAAAATAGGTGA 
Reverse primer ACTGATGGGACCCACTCCATC 
Wild-type probe TAGCTACAGTGAAATC 
Mutant probe CTAGCTACAGAGAAAT 
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KRAS 

Amino acid Nucleotide Mutant probe sequence 5’-3’ Wild-type probe sequence 5’-3’

34G>A 12G>S TGGAGCTAGTGGCGT TTGGAGCTGGTGGCGTA 
34G>C 12G>R TGGAGCTCGTGGCGT TGGAGCTGGTGGCG 

34G>T 12G>C TTGGAGCTTGTGGCG TGGAGCTGGTGGCGT 

35G>A 12G>D TGGAGCTGATGGCGT TTGGAGCTGGTGGCGTA 

35G>C 12G>A TGGAGCTGCTGGCGT TTGGAGCTGGTGGC 

35G>T 12G>V TTGGAGCTGTTGGCGT TTGGAGCTGGTGGC 

38G>A 13G>D CTGGTGACGTAGGCA TTGGAGCTGGTGGCGTA 

For all 7 KRAS amino acid changes: forward primer 5’-GGCCTGCTGAAAATGACTGAA-3’, reverse 

primer 5’-GCTGTATCGTCAAGGCACTCTTG-3’. 

 

TaqMan copy number assays 

EGFR Hs01426560_cn Hs02309320_cn 

HER2 Hs01734747_cn Hs00159103_cn 

MET Hs01106926_cn Hs02635916_cn 

MYC Hs02758348_cn Hs00834648_cn 

AKT2 Hs04022572_cn Hs00058488_cn 

PIK3CA Hs00185640_cn Hs00503678_cn 

 


