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Supplementary Methods
In vitro MET inhibition enzyme kinetics

The Ki value and mode of inhibition of LY2801653 for the MET kinase activity were determined using a radiometric filter-binding assay. Reactions were carried out in 96-well plates in Enzyme dilution buffer (EDB) composed of 50 mM Tris HCl pH 7.5, 2 mM DTT, 0.005% Triton X-100, 10 mM MgCl2, and 250 (M EDTA. Serially diluted LY2801653 (final concentration 250 to 0 nM) were followed by the addition of a series of 8 concentrations of 33P-(-ATP (final concentration 400 to 10 (M ATP), and 5 nM enzyme (final concentration). After a 2-hour incubation, PolyGluTyr synthetic protein substrate (final 150 (g/mL) was added to initiate the 30-minute kinase reaction.  Reactions were quenched with 10% H3PO4, transferred to a pre-wetted Multiscreen anionic phosphocellulose 96-well filter plate (MAPHNOB50, Millipore, Billerica, MA), and washed; radioactivity was measured with a scintillation counter. The experimental data were fit to a global mix model inhibition equation using GraphPad Prism software (GraphPad Software, Inc., La Jolla, CA) using 3 equations: Equation 1: VmaxApp = Vmax/(1+I/(Alpha*Ki)); Equation 2: KMApp = KM*(1+I/Ki)/(1+I/(Alpha*Ki)); Equation 3: Y = VmaxApp*X/(KMApp + X) to generate an alpha value to determine the modality of inhibition and to calculate the Ki value for LY2801653.

Koff value was determined using a spin column assay. Spin column equlibration buffer (EB) was composed of EDB with 0.1% bovine serum albumin. Purified human MET kinase domain enzyme (E) was diluted to a working concentration of 7.44 (M in EDB. Enzyme-inhibitor (EI) stock (80 nM MET enzyme and 200 nM LY2801653 in 1.6% DMSO and EDB) and enzyme control (E) stock (80 nM MET enzyme in 1.6% DMSO and EDB) was prepared and allowed to bind for 30 minutes at room temperature. Two spin columns were washed twice with EB at 4C before use. 50 (L of EI or E control stock was added to a spin column and the column was centrifuged at 1100 g for 1 minute at 4C. 22.5 (L of flow-through was added to reaction tube containing 877.5 (L of ATP/substrate mix to yield a final reaction concentration of 2 nM MET enzyme, 25 (M 33P-ATP, and 150 (g/mL PolyGluTyr in EDB. At specified time points, 40 (L of reaction was removed, quenched with 10% H3PO4, and transferred to a pre-wetted Multiscreen anionic phosphocellulose 96-well filter plate; radioactivity was measured by scintillation counting. To derive the Koff and t1/2 values for LY2801653, time-point data were fit to the nonlinear time-dependent inhibition model equation: ([P] = Vs*t + (Vi-Vs)/Koff *(1-exp (-Koff*t)) using GraphPad Prism software.

Determination of inhibition (IC50) of MET autophosphorylation by LY2801653 with cell-based activity assays

LY2801653 was prepared as 10-mM stocks in DMSO, and then was diluted serially 1:3 to create a 10-point concentration-response curve (concentration range 20 (M to 0.001 (M in 2% DMSO/reduced serum media. Final assay DMSO concentration (prestimulation) was 0.4%.
The levels of phosphorylated MET (pMET Y1349) in cell lysates from HGF-stimulated H460 cells were measured with Meso Scale Discovery (MSD) ELISA assay (Gaithersbury, MD). This assay used MSD capture plates (MS600 High Bind 4-Spot Plate) and MSD MA600 Phospho-MET Whole Cell Lysate Kit reagents. MSD Kit reagents included Sulfo-Tag anti-total MET antibody. H460 cells were cultured in RPMI media supplemented with 10% FBS and plated (prior to becoming 70% confluent) in 96-well plates at 20,000 cells/well and were incubated overnight at 37°. The next day, the cells were incubated with RPMI-1640 in low serum (0.5% FBS) for 2 hours prior to treatment with LY2801653. Thirty minutes after the addition of LY2801653, HGF at a final concentration of 100ng/mL was added. After a 10-minute incubation, cell lysates were prepared and pMET was quantified. Relative IC50 values were determined using MSD activity units by calculating the percentage of inhibition with respect to on-plate MIN (unstimulated) and MAX controls and then fitting the percentage-of-inhibition values and 10-point dose response data to a 4-parameter logistic equation using ActivityBase (version 6.1.2.15, IDBS).
The levels of pMET (pYpYpY1230/1234/1235) in lysates from LY2801653-treated S114 cells were measured using the MET BioSource Assay ELISA Kit (Invitrogen, Madison, WI). S114 cells were cultured in DMEM media supplemented with 10% FBS, plated at 50,000 cells/well, and incubated overnight at 37°C. Relative IC50 values were determined by calculating the percentage of inhibition with respect to on-plate MIN (compound inhibited) and MAX controls and then fitting the percentage-of-inhibition values and 10-point dose response data to a 4-parameter logistic equation using ActivityBase (version 6.1.2.15, IDBS).
In vitro biochemical kinase screening methods

EMD Millipore Kinase Screening (Dundee, UK)

LY2801653 was prepared as 10-mM stock in DMSO. For screening, LY2801653 was diluted and run at 3 concentrations (20, 2 and 0.2(M) at EMD Millipore using validated KinaseProfiler™ radiometric filter binding assays. Assays generating >70% inhibition were retested in EMD Millipore IC50Profiler. To measure the IC50 vaues, LY2801653 was diluted serially on a half-log scale to create a 10-point concentration-response curve (final assay concentration range, 20 (M to 0.002 (M and 2% DMSO). Reactions were initiated by the addition of 33P-(ATP. Quenched reactions were spotted onto a filtermat, washed in 75 mM phosphoric acid and methanol, and dried; radioactivity was measured by scintillation counting. The percentage of inhibition was calculated from control-normalized data. The IC50 values were calculated by fitting the percentage-of-inhibition data to a 4-parameter logistic equation. The assay protocol is provided as a courtesy of EMD Millipore.
Cerep Kinase Screening (Poitiers, France) 

Compound was prepared as 10 mM stock in DMSO. For screening, LY2801653 was diluted and run at 3 concentrations (20, 2 and 0.2(M) in a Cerep-validated LANCEUltra kinase assay. Assays generating >70% inhibition were retested in LANCEUltra IC50 assay. For IC50 determinations, LY2801653 was diluted serially 1:3 to create a 10-point concentration-response curve (final assay concentration range, 20 (M to 0.001 (M and 1% DMSO). The percentage of inhibition was calculated from control-normalized data. The IC50 values were calculated by fitting % inhibition data to a 4-parameter logistic equation. 
KINOMEscan Kinase Inhibitor Profiling Service (DiscoveRx Corp, Fremont, CA)
KINOMEscan assays are competition-binding assays [1] that measure ability of LY2801653 to compete for binding with a kinase-bound active site–directed ligand. KINOMEscan screening assays were run at 5 (M LY2801653 and 2.5% DMSO. Screen activity was reported as the percentage of activity versus control. KINOMEscan binding constant assays utilized an 11-point 3-fold serial dilution of LY2801653 starting at 30 (M. 
Inhibition (IC50) of non-MET kinases by LY2801653 with cell-based assays
For MST1R, NIH3T3 cells stably over-expressed MST1R were treated with LY2801653 for 1 hour, followed by treatment of 50 nM of the macrophage-stimulating protein (MSP, ligand for MST1R) for 30 minutes. pMST1R in the cell lysates were analyzed by western blot with a proprietary polyclonal antibody targeting Y1238/Y1239. 
For AXL, Calu1 or H1299 cells were serum-starved overnight, treated with LY2801653 for 4 hours, then stimulated with 200 ng/mL recombinant human Gas6 for 15 minutes. pAXL in cell lysates was measured with ELISA (R&D Systems #DYC2228) and pAKT (Cell Signaling #4058S) and AXL (anti-AXL antibody, R&D Systems, #AF154) were analyzed by western blot. For ROS1, U-118MG or HCC78 cells were treated with LY2801653 for 4 hours. The levels of pROS1 and total ROS1 in cell lysates were analyzed by western blot with anti-pROS1 (3078) and anti-ROS1 (69D6) antibodies from Cell Signaling. U-118MG and HCC78 harbors fusion proteins of ROS1 with FIG and SLC34A2, respectively [2, 3]. 
For PDGFR(, western blot [4], with minor modifications, was used to measure total PDGFR( and pPDGFR( levels in porcine aortic endothelial cells transfected with human PDGFR( (PAER() and in non-small cell lung cancer (NSCLC) H1703 cells that over-express PDGFR( [5]. These tumor cells were serum starved for 48 hours, treated with LY2801653 for 2 hours before the addition of PDGF-AA (Austral Biologicals, San Ramon, CA). Anti-PDGFR( (sc-338) and anti-pPDGFR( (Y754) (sc12911) antibodies were from Santa Cruz Biotechnology, Inc. (Santa Cruz, CA). 
For MKNK1/2, the levels of p-eIF4E in A2780, a MET negative line, were measured after treatment with LY2801653 with western blot as previously described [6]. For FLT3, MERTK, TEK, and TYRO3, these cell-based assays were performed at Advanced Cellular Dynamics (San Diego, CA).  Each kinase was individually expressed in BaF3 cells. Cells in logarithmic-phase growth were treated with LY2801653 for 48 hours at 37°C and cell viability was determined using CellTiter-Glo (Promega, Madison, WI). 
For CSF1R, western blot analysis (anti-CSF1R, cat. #AF329, R&D Systems; anti-pCSF1R antibodies, cat. #3155S, Cell Signaling) was used to measure total CSF1R and pCSF1R levels in NIH-3T3 cells stably transfected with human CSF1R. These cells were serum starved overnight and treated with LY2801653 for 2 hours before the addition of 100 ng/mL human m-CSF (Cat# 216-MC-025/CF, R&D Systems). 
For RET, levels of RET and pRET in cell lysates of TT cells were measured by western blot (anti-RET antibody, #3223, Cell Signaling; anti-pRET Y1062 antibody, #AF5009, R&D) after a 48 hour-incubation with LY2801653. 
For KDR, LY2801653 inhibition of VEGF-stimulated p-ERK in human umbilical vein endothelial cells (HUVECs) (Invitrogen) was measured using ERK SureFire AlphaScreen Assay Kit (TGRES50K, TGR Biosciences, Adelaide, Australia) and IgG Detection Kit Beads (6760617R, PerkinElmer). HUVECs were switched to low serum (1.5%) EBM medium for 2 hours, then treated with LY2801653 for 2 hours before stimulated with 150 ng/mL VEGF (#293VE, R&D Systems) for 5 minutes. pERK in cell lysates was quantified per manufacturer’s instructions. 
For DDR1, T47D cells were serum-starved and treated with LY2801653 overnight, then stimulated with human collagen I, 10µg/mL (Sigma #C7774). Cell lysates were immuno-precipitated with anti-DDR1 antibody (C20) (Santa Cruz Biotechnology #sc-532), and phospho-tyrosine analyzed by western blot with 4G10 antibody (Millipore #05-1050). 
For DDR2, HEK293 cells expressing DDR2 and FLAG were incubated with LY2801653 in serum-free medium for 1 hour, then stimulated with 150 µg/mL calf collagen II (USB #13817) for 1.5 hours. Phospho-DDR2 in cell lysate was measured by AlphaLISA immunoassay with  anti-FLAG BioM2 monoclonal antibody (Sigma #F9291), AlphaScreen streptavidin-coated Donor beads, and anti-phospho-tyrosine 4G10 antibody (Millipore #05-777) conjugated to Acceptor beads.

In vivo mouse studies
In vivo MET target inhibition study of LY2801653 in S114 xenograft model

S114 cells were implanted subcutaneously onto female athymic nude mice. For dose response evaluation, on day 8 after the implantation, LY2801653 was given at a range of 0.75 mg/kg to 100 mg/kg (n = 8 per dose group). At 2 hours after dose, blood samples and tumors were collected and flash frozen. For time course study, LY2801653 was given at 12 mg/kg (n = 10 per time point). Animals were sacrificed at 2, 8, 16, and 24 hours after dose, and blood samples and tumors were collected. pMET was measured in the S114 tumor lysates using the MSD ELISA assay. Lysates were prepared from pulverized frozen tumor tissue, and homogenized with Lysing Matrix D beads (MP Biomedicals, Solon, OH), with addition of RIPA lysis buffer (cat. #BP-115, Boston BioProducts, Boston, MA) containing phosphatase and protease inhibitors (Sigma-Aldrich, St. Louis, MO). Protein concentration was determined using the DCTM protein assay kit (# 500-0111, Bio-Rad, Hercules, CA). The pMET MSD ELISA assay was performed as described earlier in the Supplementary section.

Pharmacokinetic analysis-Determination of plasma concentrations of LY2801653 using LC-MS/MS assay

The study samples from in vivo target inhibition experiments, calibration standards, and control matrix samples (50 (L) were treated by protein precipitation with the addition of 0.2 mL of acetonitrile/methanol (1:1, volume for volume [v/v]) containing internal standard. After mixing, samples were centrifuged to pellet the precipitated proteins. The resulting supernatants were diluted with methanol/water (1:1, v/v) and submitted to LC-MS/MS analysis. Chromatography was performed using a Betasil C18 column 2 x 20 mm 5 micron Javelin (Thermo Scientific, Waltham, MA) with a gradient LC system composed of 5 mM ammonium bicarbonate in water (mobile phase A) and 5 mM ammonium bicarbonate in methanol (mobile phase B). The mobile phase flow rate was 1.5 mL/min, and the column was used at ambient temperatures. Mass spectrometric detection was performed with a mass spectrometer equipped with a TurboIon Spray source (API 4000, Applied Biosystems, Foster City, CA), using selected reaction monitoring in the positive ion mode with an m/z transition of 553.1→230.2. Calibration curves were prepared in matrix from 1 to 5000 ng/mL and samples above that range were diluted with matrix prior to extraction and quantification. Data were acquired and processed with Analyst 1.4.2 (Applied Biosystems). Linear regression plots of compounds to internal standard peak area ratios versus drug concentrations were derived with 1/x2 weighting.

Pharmacokinetic parameters were calculated using Watson™ Version 7.1 (Thermo Electron Corporation, Boston, MA). The dose response curve was fit using a weighted 4-parameter logistic curve fit. Due to the pattern of heteroscedasticity observed historically with this assay, the weights were calculated to be 1/mean^2. The mean used for the weight function was from the raw response data for each dose group. The estimate was based on data from 4 separate studies. All 4 studies were combined to fit a global estimate of the absolute EDx. A similar analysis was performed using the concentration of LY2801653 in the plasma of the mice used in the in vivo S114 xenograft study. Again, all 4 studies were combined to get a global estimate. A 4-parameter logistic curve fit was used to estimate the absolute ECx. The curves were fit using the software package JMP (version 6.0.2) from the SAS Institute (Cary, NC).
Antitumor growth activity of LY2801653 in xenograft or orthotopic mouse tumor models

Animals were irradiated with 4.5 Gy TBI 1 day prior to implant only for studies using the MV4-11 or KP4 models.  

For xenograft models (U-87 MG, MV4-11, H441, MKN45, HT-29, H1993, and KP4), 5 x 106 cells in PBS, mixed 1:1 with Matrigel (BD Biosciences, Franklin Lakes, NJ), were implanted subcutaneously into the flank of athymic nude female mice for all models with the exception of MV4-11 and KP4, in which CD-1 nude mice were used. When average tumor volume reached 100 to 150 mm3, animals were randomized into groups of 10 according to tumor volume and body weight. LY2801653 was administered orally once or twice a day at selected dose levels (0.13 mg/kg to 12.0 mg/kg). Two non-continuous dosing schedules were explored for the H441 and U-87MG models: 5/2 and 9/5. In the 5/2 schedule, animals were dosed twice a day for 5 days, followed by 2 days of rest for 4 cycles. In the 9/5 schedule, mice received twice-daily dosing on the first 9 consecutive days of each 14-day cycle, followed by a 5-day dose-free interval for a total of 2 cycles. Tumor volume and body weight were measured biweekly as described previously [7]. 
The statistical analysis of the tumor volume data began with a data transformation to a log scale to equalize variance across time and treatment groups.  The log volume data were analyzed with a two-way repeated measures analysis of variance by time and treatment using the MIXED procedures in SAS software (version 9.1.3).  The correlation model for the repeated measures was spatial power.  Treated groups were compared to the control group at each time point.  The MIXED procedure was also used separately for each treatment group to calculate adjusted means and standard errors at each time point.  Both analyses account for the autocorrelation within each animal and the loss of data that occurred when animals with large tumors were removed from the study early.  The adjusted means and standard errors were plotted for each treatment group versus time.

Tumor growth inhibition (TGI) was calculated as a relative level of tumor growth change for each treatment when compared to the vehicle control group on the final day of the experiment.  Full tumor growth inhibition (100%) was defined as complete absence of tumor or a tumor volume of zero. 
For the orthotopic model of H1299 NSCLC, logarithmically growing H1299 cells (2 x 106 of over 95% viability) in 55 μL containing 50 μg growth factor–reduced Matrigel (BD Biosciences, San Jose, CA) were injected into the left lateral thorax of female athymic nude mice (6–7 weeks old) as described previously [8]. Seven days after the tumor cell implantation, 2 mice were sacrificed to confirm the growth of the primary lung tumor (2 x 2 mm), and other mice were randomized into 4 groups (n = 8–10) and treated with LY2801653 at doses of 3.0 and 12.0 mg/kg and vehicle control twice daily. Treatment continued until control mice displayed signs of morbidity (Day 62 after tumor implantation), at which point mice were sacrificed and autopsied. The body weight was measured weekly. The volume and weight of primary lung tumor and metastasis to lymph node and chest wall were measured and evaluated. The volume of primary tumor was calculated as length x width2/2.
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