Supplementary Methods Section
[image: ]Small Molecule Inhibitors. The synthesis of SID 4248543 (1-[(1-{[2-(4-ethylphenyl)-5-methyl-1,3-oxazol-4-yl] methyl} piperidin-4-yl) carbonyl]-4-phenylpiperazine), and UPCDC-10381 (1-benzyl-4-[6-(4-methoxyphenyl)-7-methyl-7H- [1,2,4] triazolo[3,4-b] [1,3,4] thiadiazin-3-yl]-1H-1,2,3-triazole) was prepared as follows:

(E)-Ethyl 2-(hydroxyimino)-3-oxobutanoate (1, 2),  (a). Ethyl acetoacetate (1.30 g, 9.99 mmol) and acetic acid (3.50 mL) were placed in a 25 mL three neck round bottom flask, and the mixture was cooled in an ice-salt bath to 10 °C. A solution of sodium nitrite (1.03 g, 15.0 mmol) in water (3.50 mL) was added dropwise to the stirred mixture maintaining the reaction temperature below 20 °C. After stirring for 1 h at room temperature, the mixture was extracted with CH2Cl2 (3 × 15 mL), washed with water, 10% NaHCO3 solution, and dried (Na2SO4), filtered and concentrated to give 1 as a yellow oil (1.18 g, 74%) that was used without further purification: 1H NMR (400 MHz, CDCl3)  9.24 (br s, 1 H), 4.36 (q, J = 7.1 Hz, 2 H), 2.39 (s, 3 H), 1.33 (t, J = 7.1 Hz, 3 H).
Ethyl 2-(4-ethylbenzamido)-3-oxobutanoate (1), (b). To a 100 mL three neck round-bottom flask was added 1 (2.39 g, 15.0 mmol), H2SO4 (30%, 22 mL) and crushed ice (24 g). The solution was cooled in an ice-saltwater bath. Powdered zinc (2.95 g, 45.0 mmol) was added portionwise to this cooled solution. The temperature of the mixture was maintained between 0 and 10 °C. The solution was allowed to stir at 0 °C for 0.5 h, filtered, and the colorless solution was cooled in an ice-water bath and treated with sodium acetate trihydrate (15.3 g, 112.6 mmol). To this mxiture was slowly added 4-ethylbenzoyl chloride (2.53 g, 15.0 mmol). The solution was allowed to warm to room temperature overnight. The yellow reaction mixture was extracted with CH2Cl2 (3 × 30 mL). The combined organic layers were washed with saturated aqueous NaHCO3, dried (Na2SO4), filtered and concentrated. The residue was purified by chromatography on SiO2 (25% EtOAc/hexanes) to afford 2 (2.26 g, 54%) as a light yellow oil: IR (CH2Cl2) 3355, 2965, 2932, 2872, 1745, 1722, 1653, 1486, 1254, 1210, 1016, 850 cm-1; 1H NMR (400 MHz, CDCl3)  7.79 (d, J = 8.0 Hz, 2 H), 7.30 (d, J = 8.0 Hz, 2 H), 5.44 (d, J = 6.3 Hz, 1 H), 4.33 (q, J = 7.1 Hz, 2 H), 2.72 (q, J = 7.6 Hz, 2 H), 2.47 (s, 3 H), 1.34 (t, J = 7.1 Hz, 3 H), 1.27 (t, J = 7.6 Hz, 3 H); 13C NMR (100 MHz, CDCl3)  198.7, 166.8, 166.2, 148.9, 130.4, 128.1, 128.1, 127.4, 127.4, 63.5, 62.7, 28.8, 28.1, 15.3, 14.0; HRMS (LCMS ESI+) m/z calcd for C15H20O4N [M+H] 278.1387, found 278.1383.
Ethyl 2-(4-ethylphenyl)-5-methyloxazole-4-carboxylate (2), (c). A mixture of 2 (2.26 g, 8.15 mmol), POCl3 (3.75 g, 24.4 mmol), and toluene (15 mL) was heated at reflux for 2 h. The mixture was poured into ice-H2O, neutralized with satd. NaHCO3, and extracted with EtOAc (2x). The combined organic layers were washed with brine, dried (Na2SO4), filtered and concentrated. The residue was purified by chromatography on SiO2 (15% EtOAc/hexanes) to afford 3 (1.53 g, 72%) as a pale yellow solid: M.p. 27-28 °C; IR (CH2Cl2) 2965, 2932, 2874, 1709, 1614, 1340, 1180, 1102, 1059, 841 cm-1; 1H NMR (400 MHz, CDCl3)  8.00 (d, J = 7.9 Hz, 2 H), 7.30 (d, J = 8.0 Hz, 2 H), 4.44 (q, J = 7.1 Hz, 2 H), 2.75-2.69 (m, 5 H), 1.44 (t, J = 7.1 Hz, 3 H), 1.28 (t, J = 7.6 Hz, 3 H); HRMS (LCMS ESI+) m/z calcd for C15H18O3N [M+H] 260.1281, found 260.1278.
(2-(4-Ethylphenyl)-5-methyloxazol-4-yl)methanol (2), (d). A solution of 3 (1.32 g, 5.11 mmol) in anhydrous diethyl ether (10.0 mL) was added to a solution of LiAlH4 (5.1 mL, 1.0 M Et2O) at 0 °C. The mixture was stirred for 30 min. at 0 °C and quenched with water (1 mL). The precipitate was filtered, and the filtrate was dried (Na2SO4), filtered and concentrated to give 4 (1.03 g, 93%) as a colorless solid: M.p. 79-80 °C; IR (neat) 3390, 3180, 2960, 2917, 2872, 1646, 1500, 1018, 842 cm-1; 1H NMR (300 MHz, CDCl3)  7.93 (d, J = 8.1 Hz, 2 H), 7.29 (d, J = 8.1 Hz, 2 H), 4.62 (s, 2 H), 3.22 (br s, 1 H), 2.72 (q, J = 7.6 Hz, 2 H), 2.42 (s, 3 H), 1.29 (t, J = 7.6 Hz, 3 H); 13C NMR (100 MHz, CDCl3)  160.3, 146.6, 144.8, 135.2, 128.1, 126.1, 124.9, 56.1, 28.8, 15.3, 10.2; HRMS (LCMS ESI+) m/z calcd C13H16O2N [M+H] 218.1176, found 218.1172.
2-(4-Ethylphenyl)-5-methyloxazole-4-carbaldehyde (e). To a suspension of Dess-Martin periodinane (3.71 g, 8.75 mmol) in CH2Cl2 (20 mL) was added a solution of 4 (1.58 g, mmol) in CH2Cl2 (15 mL) at room temperature. After 1 h, the reaction mixture was treated with satd. sodium thiosulfate and stirred until a clear solution formed. The reaction solution was extracted with CH2Cl2 (2x) and the combined organic layers were dried (Na2SO4), filtered and concentrated. The residue was purified by chromatography on SiO2 (10% EtOAc/hexanes) to afford 5 (1.57 g, 94%) as a light yellow solid: M.p. 89-90 °C; IR (CH2Cl2) 2967, 2921, 2876, 1687, 1597, 1288, 839, 768 cm-1; 1H NMR (400 MHz, CDCl3)  10.0 (s, 1 H), 7.99 (d, J = 8.0 Hz, 2 H), 7.33 (d, J = 8.0 Hz, 2 H), 2.76-2.70 (m, 5 H), 1.29 (t, J = 7.6 Hz, 3 H); 13C NMR (100 MHz, CDCl3)  185.5, 160.7, 156.2, 147.7, 135.9, 128.4, 128.4, 126.6, 126.6, 123.9, 28.9, 15.2, 11.8; HRMS (LCMS ESI+) m/z calcd C13H14O2N [M+H] 216.1019, found 216.1013.

1-(tert-Butoxycarbonyl)piperidine-4-carboxylic acid (3, 4), (f). To a solution of piperidine-4-carboxylic acid (6.46 g, 50 mmol) in 1 M NaOH (60 mL) and t-butanol (30 mL) at 0 °C, was added a solution of di-tert-butyldicarbonate (12 g, 55 mmol) in t-butanol (30 mL). The resulting mixture was allowed to warm to room temperature overnight. The reaction was slowly diluted with 3 M HCl (30 mL) at 0 °C and extracted with Et2O (3 × 20 mL). The combined organic layers were dried (MgSO4) and concentrated to give 6 (11.5 g, 100%) as a colorless solid: M.p. 149-150 °C; 1H NMR (400 MHz, DMSO-d6)  12.24 (s, 1 H), 3.84 (m, 2 H), 2.81 (br s, 2 H), 2.40 (m, 1 H), 1.78 (m, 2 H), 1.41 (m, 2 H), 1.40 (s, 9 H).
tert-Butyl 4-[(4-phenylpiperazinyl)carbonyl]piperidinecarboxylate (5), (g). To a solution of 6 (2.82 g, 12.3 mmol) in anhydrous CH2Cl2 (30 mL) was added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (2.35 g, 12.3 mmol), 1-hydroxybenzotriaoxazole (1.66 g, 12.3 mmol), 4Å molecular sieves and triethylamine (2.07 g, 20.5 mmol) at room temperature. After 20 min, a solution of 1-phenylpiperazine (1.66 g, 10.2 mmol) in CH2Cl2 (5 mL) was added dropwise and the reaction was stirred at room temperature overnight. The resulting mixture was filtered through Celite and washed with CH2Cl2. The filtrate was washed with satd. NaHCO3, brine, dried (Na2SO4), filtered and concentrated. The residue was purified by chromatography on SiO2 (50% EtOAc/hexanes) to give 7 (3.51 g, 92%) as a colorless solid: M.p. 162-163 °C; IR (CH2Cl2) 2975, 2934, 2816, 1683, 1629, 1420, 1215, 1163, 1028, 768, 734, 692 cm-1; 1H NMR (400 MHz, CDCl3)  7.31-7.27 (m, 2 H), 6.95-6.90 (m, 3 H), 4.17 (br s, 2 H), 3.78 (br s, 2 H), 3.68 (br s , 2 H), 3.19-3.16 (m, 4 H), 2.79 (m, 2 H), 2.68 (m, 1 H), 1.77-1.71 (m, 4 H), 1.47 (s, 9 H); 13C NMR (100 MHz, CDCl3)  172.9, 154.7, 150.8, 129.3, 129.3, 120.6, 116.7, 116.7, 79.6, 50.0, 49.5, 45.4, 43.3, 43.3, 41.6, 38.4, 28.44, 28.44, 28.42, 28.42, 28.42; HRMS (LCMS ESI+) m/z calcd for C17H24O3N3 [M-tBu+H] 318.1812, found 318.1814.
(4-Phenylpiperazin-1-yl)(piperidin-4-yl)methanone (h). To a solution of 7 (3.41 g, 9.14 mmol) in 10 mL CH2Cl2, was dropwise added HCl (4 M in dioxane, 10 mL) and the solution was stirred at room temperature for 1 h. The solvent was removed in vacuo, and the residue was treated with satd. NaHCO3 and extracted with CH2Cl2  (2x). The combined organic layers were dried (Na2SO4), filtered and concentrated. The residue was purified by chromatography on SiO2 (10% MeOH/CH2Cl2 w/10% Et3N) to afford 8 (2.33 g, 93%) as a pale yellow solid: M.p. >250 °C; IR (neat) 2937, 2800, 2704, 2473, 1623, 1446, 1236, 1020, 757, 690 cm-1; 1H NMR (400 MHz, DMSO-d6)  7.24 (m, 2 H), 6.96 (d, J = 8.2 Hz, 2 H), 6.82 (m, 1 H), 3.67 (br s, 2 H), 3.60 (brs, 2 H), 3.22 (m, 2 H), 3.14 (br s, 2 H), 3.09 (br s, 2 H), 2.98 (m, 1 H), 2.92-2.85 (m, 2 H), 1.75 (m, 4 H); 13C NMR (100 MHz, DMSO-d6)  171.7, 150.7, 129.0, 129.0, 119.4, 115.8, 115.8, 49.0, 48.3, 44.6, 42.6, 42.6, 41.0, 35.0, 25.6; HRMS (LCMS ESI+) m/z calcd for C16H24ON3 [M+H] 274.1914, found 274.1910.
(1-((2-(4-Ethylphenyl)-5-methyloxazol-4-yl)methyl)piperidin-4-yl)(4-phenylpiperazin-1yl) methanone (SID 4248543). To a stirred solution of 8 (70 mg, 0.26 mmol), 5 (50 mg, 0.23 mmol) and acetic acid (14 mg, 0.23 mmol) in 1,2-dichloroethane (2 mL) was added sodium triacetoxyborohydride (98 mg, 0.46 mmol) at room temperature. After 16 h, the reaction mixture was treated with satd. NaHCO3 solution and extracted with CH2Cl2 (2x). The combined organic layers were dried (Na2SO4), filtered and concentrated. The residue was purified by chromatography on SiO2 (5% MeOH/CH2Cl2) to give product SID 4248543 (76 mg, 69%, containing a small amount of residual solvent) as a pink solid: M.p. 104-105 °C; IR (CH2Cl2) 2926, 2816, 1635, 1498, 1441, 1225, 993, 729 cm-1; 1H NMR (400 MHz, CDCl3)  7.95 (d, J = 8.0 Hz, 2 H), 7.32-7.26 (m, 4 H), 6.95-6.90 (m, 3 H), 3.79 (br s, 2 H), 3.66 (br s, 2 H), 3.51 (s, 2 H), 3.17 (br s, 4 H), 3.07 (m, 2 H), 2.70 (q, J = 7.6 Hz, 2 H), 2.51 (m, 1 H), 2.40 (s, 3 H), 2.15 (m, 2 H), 2.00-1.92 (m, 2 H), 1.73 (m, 2 H), 1.27 (t, J = 7.6 Hz, 3 H); 13C NMR (100 MHz, CDCl3)  173.5, 159.6, 151.0, 146.3, 145.8, 132.3, 129.2, 129.2, 128.1, 128.1, 126.1, 126.1, 125.3, 120.5, 116.6, 116.6, 53.8, 52.9, 52.9, 50.0, 49.5, 45.3, 41.6, 38.6, 28.8, 28.6, 28.6, 15.3, 10.5; HRMS (LCMS ESI+) m/z calcd for C29H37O2N4 [M+H] 473.2911, found 473.2902. 

[image: ]
UPCDC-10381 (1-benzyl-4-[6-(4-methoxyphenyl)-7-methyl-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-3-yl]-1H-1,2,3-triazole) was prepared as follows:
[bookmark: _Toc232950036]Ethyl 1-benzyl-1H-1,2,3-triazole-4-carboxylate (6, 7), (i). A suspension of ethyl propiolate (0.40 mL, 3.9 mmol), benzyl azide (0.61 g, 4.3 mmol), CuSO4·5H2O (39 mg, 0.16 mmol) and sodium ascorbate (94 mg, 0.47 mmol) in H2O/CH2Cl2 (1:3, 12 mL) was vigorously stirred at room temperature for 24 h. After extraction with CH2Cl2 (3 × 20 mL), the combined organic phases were dried (Na2SO4) and concentrated. The crude residue was purified by chromatography on SiO2 (40% EtOAc/hexanes) to afford 9 as a colorless solid (0.78 g, 87%): 1H NMR (400 MHz, CDCl3) δ 7.96 (s, 1 H), 7.41-7.38 (m, 3 H), 7.30-7.28 (m, 2 H), 5.58 (s, 2 H), 4.40 (q, J = 7.1 Hz, 2 H), 1.39 (t, J = 7.1 Hz, 3 H); HRMS (LCMS ESI+) m/z calcd C12H14O2N3 [M+H] 232.1081, found 232.1075. 
[bookmark: _Toc232950037]1-Benzyl-1H-1,2,3-triazole-4-carbohydrazide (8), (j).  Hydrazine hydrate (0.17 mL, 3.4 mmol) was added to a solution of 9 (0.72 g, 3.1 mmol) in EtOH (20 mL) and the mixture was heated at reflux for 24 h. After cooling, a white precipitate was obtained and filtered to afford 10 (0.63 g, 93%): M.p. 184-186 °C; IR (neat) 3327, 3258, 3096, 1655, 1560, 1452, 1260, 1046, 712 cm-1; 1H NMR (400 MHz, DMSO-d6) δ 9.68 (s, 1 H), 8.60 (s, 1 H), 7.40-7.32 (m, 5 H), 5.65 (s, 2 H), 4.46 (s, 2 H); 13C NMR (100 MHz, DMSO-d6) δ 159.7, 142.5, 136.1, 129.3, 128.8, 128.5, 126.6, 53.5; HRMS (LCMS ESI+) m/z calcd for C10H12ON5 [M+H] 218.1036, found 218.1028.
[bookmark: _Toc232950038]Potassium 2-(1-benzyl-1H-1,2,3-triazole-4-carbonyl)hydrazinecarbodithioate (k). To a solution of 10 (0.62 g, 2.9 mmol) in EtOH (10 mL) was added KOH (0.24 g, 4.3 mmol) followed by CS2 (0.26 mL, 4.3 mmol) at room temperature. The reaction mixture was stirred for 16 h, then anhydrous diethyl ether (10 mL) was added. The precipitated solid was collected by filtration, washed with Et2O, and dried in vacuo to afford 11 (0.85 g, 90%): M.p. 280 °C (dec); IR (neat) 3286, 3198, 1653, 1568, 1409, 1292, 1042, 984, 718 cm-1.
[bookmark: _Toc232950039]4-Amino-5-(1-benzyl-1H-1,2,3-triazol-4-yl)-4H-1,2,4-triazole-3-thiol (l). A suspension of 11 (0.83 g, 2.5 mmol) and hydrazine hydrate (0.25 mL, 5.0 mmol) in water (3 mL) was heated at reflux for 2.5 h. The reaction mixture was diluted with cold water (6 mL) followed by treatment with aqueous HCl. The white precipitate was collected by filtration, washed with cold water, and dried in vacuo to afford 12 (0.57 g, 83%): M.p. 240-242 °C; IR (neat) 3321, 3208, 3126, 1646, 1637, 1456, 1281, 1049, 716, 693 cm-1; 1H NMR (400 MHz, DMSO-d6) δ 13.92 (br s, 1 H), 8.83 (s, 1 H), 7.39-7.34 (m, 5 H), 5.80 (s, 2 H), 5.75 (s, 2 H); 13C DEPT NMR (100 MHz, DMSO-d6) δ 166.3, 143.5, 135.6, 133.7, 128.8, 128.3, 128.0, 125.9, 53.0; HRMS (LCMS ESI+) m/z calcd for C11H12N7S [M+H] 274.0869, found 274.0861.
[bookmark: _Toc232950069]2-Bromo-1-(4-methoxyphenyl)propan-1-one (9), (m). A solution of 4-methoxypropiophenone (1.0 g, 6.1 mmol) in diethyl ether (12.0 mL) was cooled to 0 °C.  To this solution was slowly added Br2 (0.97 g, 6.1 mmol).  The reaction mixture was warmed to room temperature. After 2 h, the mixture was treated with aqueous 10% K2CO3 and extracted with EtOAc (2x). The combined organic layers were washed with aqueous sodium thiosulfate, dried (Na2SO4), filtered and concentrated. The residue was purified by chromatography on SiO2 (50% CH2Cl2/hexanes) to give 13 (1.4 g, 96%) as an oil: IR (neat) 3015, 2993, 1662, 1597, 1569, 1507, 1420, 1241, 1164, 1021, 946, 843, 762 cm-1; 1H NMR (300 MHz, CDCl3) δ 8.01 (d, J = 9.0 Hz, 2 H), 6.95 (d, J = 9.0 Hz, 2 H), 5.26 (q, J = 6.6 Hz, 1 H), 3.88 (s, 3 H), 1.88 (d, J = 6.6 Hz, 3 H); 13C NMR (100 MHz, CDCl3) δ 192.1, 164.1, 131.4, 127.0, 114.1, 55.7, 41.6, 20.4; HRMS (ESI+) m/z calcd for C10H12O2Br [M+H] 243.0021, found 242.9999.
3-(1-Benzyl-1H-1,2,3-triazol-4-yl)-6-(4-methoxyphenyl)-7-methyl-7H- [1,2,4] triazolo[3,4-b][1,3,4]thiadiazine (UPCDC-10381). A suspension of 13 (62 mg, 0.26 mmol) and 12 (70 mg, 0.26 mmol) in EtOH (4 mL) was heated at 95 °C under microwave irradiation for 90 min. The solvent was evaporated and the crude residue was purified by chromatography on SiO2 (5% MeOH/CH2Cl2) to afford UPCDC-10381 as a white-pale yellow solid (70 mg, 65%): M.p. 126-128 °C; IR (neat) 3098, 2945, 2837, 1653, 1603, 1450, 1420, 1305, 1256, 1176, 1027, 987, 717 cm-1; 1H NMR (400 MHz, DMSO-d6) δ 8.76 (s, 1 H), 7.98 (d, J = 8.6 Hz, 2 H), 7.43-7.36 (m, 5 H), 7.11 (d, J = 8.6 Hz, 2 H), 5.81-5.75 (m, 2 H), 5.08 (q, J = 7.1 Hz, 1 H), 3.87 (s, 3 H), 1.39 (d, J = 7.1 Hz, 3 H); 13C NMR (100 MHz, DMSO-d6) δ 162.4, 158.1, 145.1, 139.9, 135.6, 134.0, 129.5, 128.89, 128.84, 128.32, 128.19, 125.5, 124.2, 114.6, 55.6, 53.1, 31.4, 19.3; HRMS (LCMS ESI+) m/z calcd for C21H20ON7S [M+H] 418.1445, found 418.1440.
Supplemental Figure S1. TCGA analyses of non-small cell lung tumors demonstrate low rates of STAT3 somatic mutations. Frequencies of STAT3 somatic mutations is only 1.5 % in 408 NSCLC tumors including 230 lung adenocarcinomas and 178 lung squamous cell carcinoma lung tumors.
Supplemental Figure S2. TCGA analyses of non-small cell lung tumors demonstrate low rates of PTPRT somatic mutations. Frequencies of PTPRT somatic mutations in 408 NSCLC tumors demonstrate a subset (39/408, 9.3%) of NSCLC tumors harbor mutations of the PTPRT gene.
Supplemental Figure S3. PTPRT promoter methylation in NSCLC cell lines. Out of the seven NSCLC cell lines tested, six (A549, H23, H1435, H1650, H1793 and H1703) demonstrated PTPRT promoter methylation, with H1435, H1650 and H1793 demonstrating partial unmethylation for PTPRT as well. Only in H520 was PTPRT found to be unmethylated. 
Supplemental Figure S4. STAT3, cyclin D1 and Bcl-XL mRNA expression in NSCLC cell lines as demonstrated by RT-PCR. Association of STAT3 and STAT3 target genes such as Cyclin D1 and Bcl-XL mRNA expressions with PTPRT methylation status as shown in Figure 3A and pSTAT3Tyr705 expression level as shown in Figure 3B in NSCLC cell lines.
[bookmark: _GoBack]Supplemental Figure S5. PTPRT expression is inversely associated with STAT3 activation and the expression is reversed in presence of siRNA targeted against PTPRT. (A) Transient expression of pcDNA4 TO/PTPRT-Full -myc-His (wild type PTPRT plasmid) in H1703 cells reduced basal pSTAT3Tyr705 expression compared to vehicle control and addition of siRNA directed against wild type PTPRT reversed the process resulting in increased pSTAT3Tyr705 expression in H1703 cells compared to scrambled siRNA. In 1703 cells, treatment with siRNA alone did not change the expression of PTPRT compared to vehicle. (B) Quantitative representation showing pSTAT3Tyr705/STAT3 ratio in H1703 cells upon transfecting H1703 cells with pcDNA4 TO/PTPRT-Full -myc-His plasmid followed by siRNA targeting PTPRT.          
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