Supplementary Appendix

Cell Line Genotyping and Drug Preparation
All these cell lines were recently genotyped by short tandem repeat profiling (AmpFlSTR® Profiler Plus® ID Kit and AmpFlSTR® Cofiler® Kit, ABI PRISM® 310 Genetic Analyzer, Applied Biosystems, Inc. FOSTER U.S.A) at a national (Taiwan) validated laboratory of Clinical Center of Allergy, Immunology, and Rheumatology, Buddhist Dalin Tzu Chi General Hospital.(9) Cell lines with EGFR mutations were further confirmed by sequencing of exon 18-21 of EGFR gene and compatible drug sensitivities.
The anticancer drugs were dissolved in DMSO (for gefitinib and paclitaxel), alcohol (for docetaxel), or phosphate-buffered saline (PBS, for vinorelbine) to a concentration of 100 mM and subsequently diluted with culture medium before addition to cells.

Study Design and Drug Combinations 

In vitro drug combination testing was performed using the tetrazolium dye [3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide] (MTT) colorimetric assay, designed and performed as we described in detail previously (9,22–24). We used the classical isobole method (9,25,26) to determine the in vitro effects of drug combinations. The study design is shown in Supplementary Fig. S1.
The cytotoxic effects of five single agents, gefitinib, gemcitabine, paclitaxel, docetaxel, and vinorelbine, and the four combinations of gefitinib with other drugs were tested in all 17 cell lines. All drugs were tested over a 3-log range (seven concentrations, in 1/2 log increments) to cover the entire dose-effect curves whenever possible, as determined by preliminary testing. For gefitinib-drug combinations, the chemotherapeutic agent was added 20 min before gefitinib. With the design, 16 survival curves were generated from every set of 2-drug combination, one survival curve from each of the single drugs and 14 from the 49 pairs of 2-drug combinations.
Combination Effect Identification and Data Analysis 

Cell survival was determined using an MTT colorimetric assay. The percentage of control absorbance represented the surviving fraction of cells, and the IC50 values were defined as the concentrations of drug that produced a 50% reduction in control absorbance. For the single agents tested, the results reported as IC50 were the means of three independently performed assays, each done in four replicate wells at the same time. The combination index (CI) at the 50%-effect level was defined as the sum of the relative doses of each individual drug yielding an isoeffect (50% in this study) on cell killing when added together, and was used to represent the combination effects of test drugs. CI was calculated as (dose of gefitinib/IC50 of gefitinib) + (dose of drug X/IC50 of drug X) for each drug combination. Within the designed assay range, a set of CI values or data points was generated because there were multiple drug concentrations within the assay range that achieved the same isoeffect. In the present study, the mean values of the survival fractions of the three independently performed experiments (each performed in four replicate wells at the same time) were used to generate the set of CI values (data points) and construct the isobole for a particular cell line and drug combination. These mean survival fractions were also used to construct the log-dose-versus-response curves and the dose-versus-log-response curves. The mean CI value (mCI) for this set was reported as the summary measure for each cell line. Upper and lower bounds of 1.05 and 0.95 were selected as being of interest (based on a preset “null” interval of 0.95 to 1.05), so that mCI values >1.05 and <0.95 are interpreted as suggestive of antagonism and synergism, respectively. The mCIs for gefitinib/gemcitabine, gefitinib/paclitaxel, gefitinib/docetaxel, and gefitinib/vinorelbine combinations were designated mCIGGe, mCIGP, mCIGD, and mCIGN, respectively.
Sign tests were performed on each set of CI values to formally evaluate whether antagonism or synergism was evident for a particular cell line and drug combination at the 50%-effect level. In addition, Wilcoxon signed rank tests were computed to evaluate whether significant differences in the cell-line means occurred compared to a null hypothesis of a mCI of 1, and to analyze the differences between the drug interactions of the tested regimens. The Spearman rank correlation was used to analyze the correlations between the IC50 values of the drugs and the mCIs of the gefitinib-containing regimens. All tests were two sided, and P < 0.05 was considered significant.
The Combination Effects of Reserpine Plus Paclitaxel or Docetaxel in Four NSCLC Cell Lines
Thus far we know, there is no clinically relevant, highly selective Pgp blocker. Reserpine is an anti-hypertensive agent which has been known to have Pgp blocking effect. We selected reserpine to do more experiments because we used it as a positive control to demonstrate the anti-Pgp effect of gefitinib in the current study (Figure 3, B). We tested reserpine plus paclitaxel (reserpine/pac) or docetaxel (reserpine/doc) in four cell lines which had already included in this study, H23, H23-A0.1, H1299 and H125. Of these cell lines, H23 and H125 showed no detectable Pgp, H23-A.01 had a high level of induced Pgp, and H1299 showed a high level of de novo Pgp. The isobolograms and dose-versus-log-response curves (DRCs) of the two-drug combinations were analyzed. Supplementary Figure 2 showed the log-dose-versus-response curves of single reserpine of these four cell lines. As shown, the concentrations of reserpine that we selected (0.03-1 µM) to demonstrate patterns of shape change of DRC (Supplementary Figures 3 and 4) were not or only minimally cytotoxic).

As expected, the combination effects of reserpine/pac and reserpine/doc were synergistic in H23-A0.1 (Supplementary Figure 3, lower panel, A and C) and H1299 (Supplementary Figure 4, lower panel, A and C), and additive in H23 (Supplementary Figure 3, upper panel, A and C). However, in H125, the combination effects of reserpine/pac and reserpine/doc were additive and synergistic, respectively (Supplementary Figure 4, upper panel, A and C). In these cell lines the patterns of DRC shape change of synergistic reserpine/AMTA combinations (Supplementary Figure 3, lower panel, B and D, Supplementary Figure 4, lower panel, B and D and Supplementary Figure 4, upper panel, D) were very similar to those of the synergistic gefitinib/AMTA combinations (shortness of the shoulder part and/or downward shift of the terminal plateau, Figure 4), but quite different from those of the antagonistic gefitinib/cisplatin interactions (Figures 3 and 4, Tsai, J Thorac Oncol 2011; 6: 559-568). The patterns of shape change of DRC of additive reserpine/AMTA combinations (Supplementary Figure 3, upper panel, B and D, Supplementary Figure 4, upper panel, B) were similar to those of the additive gefitinib/AMTA combinations (Figure 4, A), showing only minimal changes as compared to the DRC of AMTA alone. 
Interestingly, gefitinib/AMTAs in Pgp undetectable H125 were synergistic (Table 3 and Figure 4, C). In contrast, reserpine/doc was synergistic but reserpine/pac was additive in this cell line (Supplementary Figure 4, upper panel), suggesting that different anti-Pgp agents might have different interactions with different AMTAs in Pgp-undetectable cells.

Our findings suggested that the mechanisms by which reserpine and gefitinib enhance the activities of AMTAs seem very similar. However, using as an AMTA potentiating agent, gefitinib is better than reserpine basically because of its clinical relevance (using reserpine as an anti-Pgp agent has no clinical relevance due to its toxic high therapeutic concentration). Moreover, in vitro, gefitinib, but not reserpine, might enhance AMTA cytotoxicity in Pgp-undetectable cells, like paclitaxel in H125.

Supplementary Table 1. Single agent chemosensitivity, expressed as IC50 ((M)* __________________________________________________________________________________________________________________


Gemcitabine
Paclitaxel

Docetaxel

Vinorelbine


Cell line
Mean 
(95% CI)†
Mean
(95% CI)
Mean
(95% CI)
Mean
(95% CI)

___________________________________________________________________________________________________________________

1.
H23
0.226 
(0.221, 0.231)
0.006
(0.004, 0.009)
0.006
(0.004, 0.007)
0.007
(0.006, 0.007)

2. 
H125
0.111
(0.007, 0.216)

0.128
(0.099, 0.156)
0.023
(0.006, 0.039)
0.043
(0.000, 0.091)

3.
H226
1.103
(0.387, 1.818)
0.015
(0.011, 0.020)
0.014
(0.000, 0.030)
0.028
(0.014, 0.041)

4.
H322
0.008
(0.006, 0.010)
0.012
(0.001, 0.023)
0.004
(0.003, 0.005)
0.025
(0.000, 0.052)

5.
H358
0.285
(0.267, 0.302)
0.041
(0.002, 0.080)
0.003
(0.000, 0.006)
0.006
(0.002, 0.010)

6.
H460
0.196
(0.079, 0.313)
0.003
(0.002, 0.003)
0.001
(0.001, 0.001)
0.004
(0.003, 0.006)

7.
H522
2.973
(2.207, 3.740)
0.020
(0.000, 0.051)
0.016
(0.000, 0.039)
0.015
(0.000, 0.034)

8.
H647
0.854
(0.074, 1.633)
0.005
(0.000, 0.011)
0.002
(0.000, 0.003)
0.005
(0.000, 0.010)

9.
H820
0.395
(0.0, 1.050)

0.285
(0.015, 0.555)
0.017
(0.010, 0.024)
13.060
(0.344, 25.774)

10.
H838
0.996
(0.0, 2.913)

0.004
(0.003, 0.005)
0.002
(0.001, 0.003)
0.005
(0.003, 0.006)

11.
H1155
0.359
(0.134, 0.584)
0.029
(0.016, 0.042)
0.006
(0.005, 0.007)
0.025 
(0.011, 0.038)

12.
H1299
0.011
(0.0, 0.028)

0.013
(0.011, 0.015)
0.003
(0.001, 0.005)
0.006
(0.004, 0.007)

13.
H3255
2.082
(1.946, 2.218)
0.002
(0.0003, 0.004)
0.001
(0.000, 0.002)
0.003
(0.002, 0.003)

14.
HCC827
0.725
(0.287, 1.162)
0.008
(0.002, 0.014)
0.003
(0.002, 0.005)
0.008
(0.007, 0.008)

15.
PC-9
0.103
(0.085, 0.122)
0.002
(0.002, 0.003)
0.001
(0.001, 0.001)
0.005
(0.004, 0.007)

___________________________________________________________________________________________________________________

Cell lines with high levels of induced Pgp (N = 2)
16. H23-A0.1
0.376
(0.266, 0.485)
0.507
(0.368, 0.647)
0.169
(0.131, 0.207)
0.473
(0.408, 0.538)

17. H23-A0.3
0.239
(0.223, 0.255)
0.778
(0.658, 0.898)
0.222
(0.204, 0.239)
0.617
(0.419, 0.815)

____________________________________________________________________________________________________________________

* IC50 was defined as the concentration of drugs required to inhibit cell growth by 50%. The results represent mean values of three independently performed experiments. 

† 95% CI, 95% confidence interval. 
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