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Supplementary Figure 1: On-target effects of Kras short hairpins on murine PDAC cells.
A. Western blots showed Kras and pERK levels in cell lines subject to endogenous Kras knockdown (+DOX) following overexpression of GFP or KrasG12D cDNA.  KrasG12D cDNA-expressing cell retained Kras expression following DOX treatment.  The effects of two different hairpins in two different parental cell lines are shown.
B. Cell viability following short-term (5 days) endogenous Kras knockdown normalized to untreated (No DOX) condition.  Average cell viability +/- s.d. (n=4) is shown and demonstrated that KrasG12D overexpression prevents the decrease in cell viability associated with endogenous Kras knockdown.
C. Phase-contrast images revealed that the effects on morphology following ST DOX treatment are rescued by KrasG12D cDNA expression.


[image: ]
Supplementary Figure 2: Effects of short-term and sustained Kras knockdown in vivo.
A. Kras mRNA levels of subcutaneous tumors derived from transplanted shKras-transduced cells following short-term DOX (4 days) treatment.  Gene expression is normalized to untreated condition with TBP control.  Average normalized Kras expression +/- 95% confidence intervals (n=2-4 tumors per cell line).
B. Relative tumor volumes +/- s.d. (n=2-5 tumors per condition) 4 days after DOX treatment (normalized to day 0).
C. Tumors exhibit decreased proliferation after 4 days of DOX treatment. Representative BrdU staining of subcutaneous tumors from A shKras.1442 tumors treated with or without DOX is shown.  Quantitation of the average number of BrdU-positive cells +/- s.d. per high-power field (hpf) (No DOX n=4 tumors, DOX n=5 tumors) is displayed.  ** p<0.01, two-tailed student’s t-test.
D. Tumor growth following LT DOX treatment of nude mice transplanted with D shLuc.1309 cl1 or D shKras.923 cl1 cells.  Tumor volumes +/- s.d. (n=5-10 tumors per group) at each time point are shown.  Brightfield (BF) and GFP fluorescence images showed LT DOX-treated D shKras.923 cl1 tumors retain GFP expression, which is a surrogate for Kras hairpin expression.
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Supplementary Figure 3: Expression of Gpr56 is strongly induced by DOX treatment irrespective of Kras status.
A. Gpr56 mRNA levels (relative to TBP) were significantly increased in mPDAC parental cells harboring rtTA3 when treated with DOX in the absence of Kras hairpins.  Average normalized Kras expression +/- 95% confidence intervals (n=3) is shown.
B. Kras mRNA levels were decreased in B shKras.1442 cl2 and D shKras.923 cl1 cells following short-term DOX treatment in cells co-transduced with shGpr56.1247 or shLuc.1309 control.  Average normalized Kras expression +/- 95% confidence intervals (n=3) is shown.
C. Gpr56 mRNA levels were induced by DOX treatment in cell lines from (B) but induction is repressed by shGpr56.1247.  Average normalized Gpr56 expression +/- 95% confidence intervals (n=3) is shown.
D. Cell viability following short-term (5 days) DOX treatment compared to No DOX condition of cell lines in (B).  Average cell viability +/- s.d. (n=4) is shown and demonstrated that Gpr56 knockdown does not impact the effect of Kras knockdown on cell viability.
E. Phase-contrast images revealed that Gpr56 knockdown did not affect morphological phenotypes of Kras-inhibited cells.
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Supplementary Figure 4: Phospho-tyrosine profiling of Kras-inhibited cells.
A. Phospho-RTK array showed no obvious candidate RTK that is upregulated in LT DOX cells.  The key for the RTK array can be found in the data sheet of Proteome ProfilerTM Mouse Phospho-RTK Array Kit (R&D Systems #ARY014).
B. Schematic of iTRAQ workflow and data analysis.  Following lysis and protein digestion, peptides from each sample were labeled with a different iTRAQ 4plex reagent for relative quantitation.  Tyrosine phosphorylated peptides were enriched with pan anti-phosphotyrosine antibodies followed by IMAC, then peptides were analyzed by LC-MS/MS analysis.  Peptides were identified using Mascot (Matrix Science) and quantified using Proteome Discoverer (Thermo).  A precursor mass from the MS1 scan was selected for fragmentation.  The fragment ions in the MS/MS scan were used to determine the amino acid sequence and localization of the tyrosine phosphorylation site.  Additionally, the iTRAQ reporter ions (114-117 m/z) generated in the MS/MS scan were used for relative quantification.
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Supplementary Figure 5: SILAC-based proteomic and phosphoproteomic analyses.
A. Schematic of the workflow of SILAC.  The light-, medium- and heavy-labeled lysates were combined in a 1:1:1 protein ratio.  Samples were processed and separated by basic reversed-phase chromatography.  Peptide samples were combined into 24 sub-fractions to be used for proteome analysis.  5% of the volumetric samples were reserved for proteome analysis, and the remaining 95% of the samples were further combined to generate 12 peptide fractions to undergo enrichment for phosphorylated peptides.  Iron-chelated IMAC beads were used to enrich for phosphorylated peptides.  Samples were analyzed on LC-MS/MS.  The mass spectra were analyzed with MaxQuant software and relative quantitation of proteins and phosphosites were determined.
B. Scatter plot of the log2 ratios (LT DOX/No DOX) of total protein abundance in B and D lines.  Kras and Gpr56 are labeled.  Red: significant at FDR<0.05 (47 upregulated proteins in LT DOX and 24 downregulated proteins in LT DOX), black: within confidence interval (7637 proteins), grey: not within confidence interval.  Total proteome levels were significantly correlated between the two clones (p<0.0001, R2=0.2740, Pearson correlation).
C. Scatter plot of the log2 ratios (LT DOX/No DOX) of the abundance of pY peptides identified in both iTRAQ and SILAC experiments for the B and D lines.  The two distinct phosphoproteomic profiling approaches exhibited significant or near-significant correlation in pY peptide quantitation (p<0.01, R2=0.2761for B, p=0.783, R2=1342 for D, Pearson correlation).
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Supplementary Figure 6: KRAS-inhibited PANC-1 cells exhibit altered cell proliferation and adherence properties.
A. KRAS mRNA levels for no DOX, DOX-treated (10 days), and WD DOX (DOX for 5 days, no DOX for 5 days) of shLACZ.1650- or shKRAS.407-transduced PANC-1 cells.  Gene expression is normalized to untreated condition with beta-actin (ACTB) control.  Average normalized Kras expression +/- s.e.m. (n=2) is shown.
B. Cell viability following short-term (5 days) KRAS knockdown normalized to untreated (No DOX) condition for PANC-1 cells transduced with inducible shLACZ.1650 (iLACZ) or shKRAS.407 (iKRAS). WD refers to PANC-1 iKRAS-transduced cells treated with DOX for 5 days and then taken off DOX for 5 days restoring proliferation. These WD cells exhibited reduced cell viability following repeat DOX treatment and KRAS knockdown.  Average cell viability +/- s.d. (n=5) is shown.  *** p<0.001, two-tailed student t-test comparing to No DOX condition).
C. KRAS knockdown decreases colony forming ability of PANC-1 cells, which is partially reversed (proportional to the increase in KRAS expression in (A)) following DOX withdrawal (WD).
D. Immunofluorescence staining of vinculin revealed the distribution of focal adhesion plaques of No DOX and LT DOX cells.  Scale bar indicates 20μm.
E. Western blot showed no significant change in the apoptotic marker cleaved-PARP (cPARP) in KRAS-inhibited cells after forced suspension growth for 48 hours.
F. Quantitation of the percentage of cells that contained focal adhesion plaques.  Average % +/- s.d. (n=12) is shown.  *** p<0.001, two-tailed student’s t-test for designated comparison.
G. Quantitation of the number of focal adhesions per cell area (μm2).  Average +/- s.d. (n=8) is shown. ** p<0.01, two-tailed t-test for designated comparison.
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Supplementary Figure 7: Pharmacologic FAK and SRC inhibition in vitro.
Dose response curves of FAK (PF573228, PF562271) and SRC (AZD0530, dasatinib, SU6656) inhibitor treatment on cells treated with LT DOX or No DOX.  Cell viability for each replicate (n=3) at each dose is shown.  Curve represents best line-to-fit.


[image: ]
Supplementary Figure 8: Genetic inhibition of FAK in vitro.
A. Western blotting showed effective short-term and long-term knockdown of FAK proteins and phosphorylated FAK by two different shRNAs (1869 and 3067).  shFAK.1869 was more effective than shFAK.3067 as shown by a greater decrease in protein levels, and thus was used for all of the in vitro and in vivo experiments.
B. [bookmark: _GoBack]Immunofluorescence staining of the focal adhesion protein paxillin demonstrated the distribution and morphology of focal adhesion plaques of No DOX and LT DOX cells.  shRNA-mediated knockdown of FAK disrupted the polarity of focal adhesion structures.  Green: paxillin (focal adhesion), red: phalloidin (F-actin), and blue: DAPI (nuclei).
C. Cell viability following short-term (5 days) DOX treatment compared to No DOX condition of cell lines in (B).  Average cell viability +/- s.e.m. (n=5) is shown and demonstrated that FAK knockdown did not synergize with Kras knockdown to diminish cell viability. 
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Supplementary Figure 9: Combined Kras and FAK inhibition in vivo.
A. Schematic of the in vivo subcutaneous transplant experiment.  Cells were injected and allowed to form tumors prior to treatment with or without DOX to monitor tumor growth following hairpin induction.
B. Fold increase in luminescence (as a surrogate for tumor growth) with or without DOX treatment of shKras-transduced cells co-transduced with shFAK.1869 or shLuc.1309 control.  Simultaneous knockdown of FAK and Kras did not exhibit a greater inhibitory effect compared to Kras knockdown alone.
C. Final tumor weights (in grams) at 15 days following DOX treatment of tumors in (B).  Line represents mean of tumor weights. **p<0.01, two-tailed student’s t-test.
D. Tumors that were harvested from mice on DOX diet continued to express GFP, suggesting that shRNA was stably expressed and maintained in vivo for prolonged periods (15 and 24 days).
E. Western blot analysis on lysates of tumors from (B) indicated effective sustained knockdown of Kras and FAK in vivo.


SUPPLEMENTARY TABLES
Supplementary Table 1. shRNA and primer sequences used for shRNA cloning.

Supplementary Table 2. Tumor-initiating frequency of Kras knockdown cells.
Tumor-initiating frequency of varying numbers of transplanted cells per subcutaneous injection of shLuc- and shKras-transduced clones.

Supplementary Table 3. RNA-Seq SNP analysis of No DOX and LT DOX (Kras knockdown) clones.

Supplementary Table 4. Normalized RNA-Seq expression and ICA analysis results for DOX and Kras knockdown signatures: Estimated expression counts (from RSEM), normalized values (from EBSeq) and ICA signatures scores for DOX and Kras knockdown signatures.

Supplementary Table 5. LncRNA analysis of No DOX and LT DOX (Kras knockdown) clones.

Supplementary Table 6. SILAC proteome data.  D=D shKras.923 cl1 cells; B=B shKras.1442 cl2 cells.

Supplementary Table 7. iTRAQ phospho-tyrosine peptides that are called in one of three experiments. 114=D shKras.923 cl1 No DOX; 115=D shKras.923 cl1 LT DOX; 116=B shKras.1442 cl2 No DOX; 117=B shKras.1442 cl2 LT DOX.  The ratios indicate the differences in abundance of the individual phospho-tyrosine peptides between the different cell lines and DOX treatment conditions (n=1).

Supplementary Table 8. iTRAQ phospho-tyrosine peptides that are called in two of three experiments. 114=D shKras.923 cl1 No DOX; 115=D shKras.923 cl1 LT DOX; 116=B shKras.1442 cl2 No DOX; 117=B shKras.1442 cl2 LT DOX.  The ratios indicate the differences in abundance of the individual phospho-tyrosine peptides between the different cell lines and DOX treatment conditions.  The values shown are averages between two experiments (n=2). 

Supplementary Table 9. iTRAQ phospho-tyrosine peptides that are called in three of three experiments. 114=D shKras.923 cl1 No DOX; 115=D shKras.923 cl1 LT DOX; 116=B shKras.1442 cl2 No DOX; 117=B shKras.1442 cl2 LT DOX. The ratios indicate the differences in abundance of the individual phospho-tyrosine peptides between the different cell lines and DOX treatment conditions.  The values shown are averages between three experiments (n=3). 

Supplementary Table 10. SILAC phosphoproteome data.  D=D shKras.923 cl1 cells; B=B shKras.1442 cl2 cells.
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