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Supplemental Table S1. Sources and pharmacokinetic properties of the 54 chemotherapy agents screened at 
clinically achievable concentrations using osteosarcoma cell lines 

Pharmacokinetic Properties of the 54 Chemotherapy Agents Screened Against Osteosarcoma 

Chemotherapy Agents Vendor 
Source 

Mean 
T1/2 
(hrs) 

Mean 
Cmax 

(ng/ml) 

Mean 
Css 

(ng/ml) 

Top Conc in single-
agent screening 

(ng/ml) 

MW 
(g/mol) References 

Alkylators 
Palifosfamide Sequoia 10 83000 n/a 83000 221.02 Camacho et al., 2009  (1) 

Cisplatin Selleckchem 24 1200 n/a 1200 300.05 Veal et al., 2001  (2) 
Temozolomide Selleckchem 2 10000 n/a 10000 194.15 Horton et al., 2007  (3) 

TH-302 Sequoia 1 1000 n/a 1000 449.04 Ganjoo et al., 2011 (4) 
Dacarbazine Selleckchem 5 4000 n/a 4000 182.18 Brendel et al., 2011 (5) 
Antifolates 
Pralatrexate Selleckchem 12 10000 10 10 477.47 Krug et al., 2000  (6) 
Pemetrexed Sequoia 3.3 421000 20 421000 427.41 Malempati et al., 2007  (7) 

Methotrexate Sequoia 2 454400 9000 454400 454.44 Zelcer et al., 2008  (8) 
HDAC inhibitors 

Panobinostat Selleckchem 29 18.5 5 18.5 349.43 Slingerland et al., 2014  (9) 

Romidepsin Selleckchem 3 377 1 377 540.70 Amiri-Kordestani et al., 2013; 
Fouladi et al., 2006  (10, 11) 

Vorinostat Selleckchem 5 300 n/a 300 264.32 Muscal et al., 2013  (12) 
Microtubule inhibitors 

GSK923295A Sequoia 10 7122 100 7122 592.13 Chung et al., 2012  (13) 
Docetaxel Selleckchem 10 2000 n/a 2000 807.88 Extra et al., 1993  (14) 

Ixabepilone Sequoia 15 100 4.6 100 506.70 Widemann et al., 2009  (15) 
Vinorelbine Selleckchem 15 100 10 20 1079.11 Rahmani et al., 1987  (16) 

Eribulin Sequoia 40 519 n/a 519 826.00 Mukohara et al., 2012  (17) 
TKI's 

Cabozantinib Selleckchem 91 2000 n/a 2000 501.51 Kurzrock et al., 2011  (18) 
Bosutinib Selleckchem 24 200 n/a 200 530.45 Rassi & Khoury, 2013  (19) 
Ponatinib Selleckchem 24 73 n/a 73 532.56 Narasimhan et al., 2013  (20) 
Lapatinib Selleckchem 3 5000 1000 5000 925.46 Fouladi et al., 2010  (21) 
Crizotinib Sequoia 42 630 420 630 450.34 Mosse et al., 2013  (22) 
Gefitinib Selleckchem 12 2210 1000 2210 446.90 Daw et al., 2005  (23) 
MEK162 Selleckchem 3.6 493 n/a 493 441.23 Finn et al., 2012  (24) 

Selumetinib Selleckchem 6.1 781 n/a 781 457.68 Adjei et al., 2008  (25) 
BKM120 Sequoia 24 969 n/a 969 410.39 Bendell et al., 2012  (26) 

Vemurafenib Selleckchem 57 31000 n/a 31000 489.92 Bautista et al., 2014  (27) 
Dasatinib Selleckchem 2.7 146 n/a 146 488.01 Aplenc et al., 2011  (28) 

Saracatinib Selleckchem 39 300 100 300 542.03 Baselga et al., 2010  (29) 
Axitinib Selleckchem 4 27.8 n/a 27.8 386.47 Martin et al., 2012  (30) 

Pazopanib Sequoia 31 15000 7000 15000 473.98 Hurwitz et al., 2009  (31) 
Vandetanib Selleckchem 300 264 748 748 475.35 Broniscer et al., 2010  (32) 
Regorafenib Selleckchem 28 3900 n/a 3900 500.83 Strumberg et al., 2012  (33) 

Sorafenib Sequoia 30 3400 n/a 3400 637.03 Widemann et al., 2012  (34) 
Dinaciclib Sequoia 2 700 10 700 396.49 J. J. Nemunaitis et al., 2013  (35) 
MK1775 Sequoia 2 500 n/a 500 500.60 Schellens et al., 2009  (36) 

Topoisomerase inhibitors 
Topotecan Sequoia 3 2 1 2 457.91 Daw et al., 2004  (37) 

SN-38 Sequoia 11 5 n/a 5 392.40 Furman et al., 2006  (38) 
Etoposide Selleckchem 7 5000 n/a 5000 588.56 Sinkule et al., 1984  (39) 

Doxorubicin Selleckchem 20 40 n/a 40 543.52 Ackland et al., 1989  (40) 
Nucleoside analogues 

Cytarabine Selleckchem 2.5 243.2 n/a 243.2 243.22 Avramis et al., 1987  (41) 
Gemcitabine Selleckchem 10 41000 3000 41000 299.66 Reid et al., 2004  (42) 

mTOR inhibitors 
Everolimus Selleckchem 30 11 n/a 11 958.22 Fouladi et al., 2007 (43) 

Temsirolimus Sequoia 31 800 100 400 1030.29 Spunt et al., 2011 (44) 
BEZ235 Selleckchem  3.5-13.5 2500  1700 47 469.54 Arkenau et al., 2012 (45) 
Other  

Arsenic Trioxide Sigma 3 1200 100 200 197.84 Shen et al., 1997  (46) 
Pomalidomide Sequoia 7.5 75 n/a 75 273.24 Li et al., 2015 (47) 
Zoledronic acid Selleckchem 12 167 n/a 167 272.09 Russell et al., 2011 (48) 

Plerixafor Sequoia 4.6 926 200 926 830.50 Stewart et al., 2009  (49) 
17-AAG Selleckchem 3 5300 n/a 5300 585.69 Weigel et al., 2007  (50) 

Omacetaxine 
Santa Cruz 

Biotech 6 100 n/a 100 545.62 J. Nemunaitis et al., 2013  (51) 
Carfilzomib Sequoia 1 4232 1 4232 719.91 Papadopoulos et al., 2013  (52) 

Bortezomib Sequoia 12 63 5 63 384.24 Moreau et al., 2012; Muscal et al., 
2013  (12, 53) 

Vismodegib Selleckchem 96 4382 8215 8215 421.30 Gajjar et al., 2013  (54) 
Azacitidine Selleckchem 4 750 n/a 750 244.20 van Groeningen et al., 1986  (55) 
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Combinations that Produce FA Values of At Least 0.85 in All 5 Osteosarcoma Cell Lines 
Agent 1 Agent 2 Conc Index U2OS SAOS2 143B MNNG MG63 Average 

Tx1 Mechanism Tx2 Mechanism Tx1 Tx2 Fa CI Fa CI Fa CI Fa CI Fa CI Fa CI 

Bortezomib Proteasome  

Carfilzomib Proteasome 

3 5 0.966 0.659 0.955 0.732 0.999 1.020 0.986 0.559 0.997 0.484 0.981 0.691 
4 5 0.975 0.700 0.975 0.609 0.999 1.210 0.992 0.551 0.997 0.554 0.988 0.725 
5 4 0.959 0.824 0.904 0.696 0.999 1.110 0.989 0.606 0.991 0.737 0.969 0.795 
5 5 0.988 0.666 0.989 0.461 0.999 1.480 0.996 0.550 0.997 0.669 0.994 0.765 

GSK923295A Cell Cycle 5 1 0.863 0.942 0.854 2.240 0.968 1.580 0.947 0.927 0.980 0.692 0.922 1.276 

Ixabepilone Microtubules 5 4 0.868 1.240 0.870 0.520 0.983 1.430 0.975 0.601 0.937 0.952 0.927 0.949 
5 5 0.853 1.710 0.870 0.693 0.986 1.390 0.977 0.595 0.943 0.935 0.926 1.065 

MK1775 Cell Cycle 
3 5 0.929 0.763 0.914 0.851 0.997 1.060 0.980 0.765 0.880 1.010 0.940 0.890 
4 5 0.968 0.638 0.922 0.831 0.998 1.110 0.988 0.731 0.935 0.898 0.962 0.842 
5 5 0.985 0.594 0.923 0.890 0.999 1.330 0.995 0.645 0.981 0.709 0.977 0.834 

Panobinostat HDAC 

4 5 1.000 0.100 0.942 0.441 1.000 0.472 0.984 0.391 0.998 0.267 0.985 0.334 
5 3 0.999 0.205 0.910 0.371 1.000 0.663 0.981 0.551 0.995 0.446 0.977 0.447 
5 4 1.000 0.178 0.964 0.246 1.000 0.437 0.991 0.452 0.997 0.381 0.991 0.339 
5 5 0.999 0.226 0.991 0.132 1.000 0.551 0.997 0.363 0.999 0.309 0.997 0.316 

Regorafenib RTK/GF 5 5 0.999 0.329 0.938 0.920 1.000 0.772 0.989 0.670 0.920 1.260 0.969 0.790 

Romidepsin HDAC 

1 5 0.997 0.109 0.894 0.890 0.998 0.316 0.871 0.594 0.962 0.434 0.944 0.469 
2 5 0.999 0.096 0.898 0.899 1.000 0.301 0.953 0.362 0.996 0.185 0.969 0.369 
3 5 0.999 0.121 0.935 0.662 1.000 0.357 0.990 0.267 0.998 0.203 0.984 0.322 
4 5 0.999 0.145 0.984 0.257 1.000 0.455 0.998 0.248 0.998 0.247 0.996 0.270 
5 4 0.999 0.225 0.935 0.486 1.000 0.718 0.999 0.278 0.998 0.348 0.986 0.411 
5 5 1.000 0.178 0.997 0.093 1.000 0.650 0.999 0.268 0.998 0.319 0.999 0.302 

Carfilzomib Proteasome  

Panobinostat HDAC 
5 3 0.920 0.497 0.996 0.284 0.999 0.539 0.896 0.707 0.989 0.465 0.960 0.498 
5 4 0.987 0.217 1.000 0.114 0.999 0.452 0.946 0.517 0.997 0.273 0.986 0.315 
5 5 0.998 0.088 1.000 0.140 1.000 0.269 0.971 0.394 0.999 0.209 0.993 0.220 

Regorafenib RTK/GF 5 4 0.992 0.356 0.879 1.430 0.999 0.606 0.956 0.670 0.994 0.417 0.964 0.696 
5 5 1.000 0.146 0.996 0.424 1.000 0.408 0.990 0.433 0.892 1.460 0.976 0.574 

Romidepsin HDAC 
4 5 0.994 0.103 0.957 0.716 1.000 0.158 0.954 0.319 0.996 0.167 0.980 0.293 
5 2 0.906 0.445 0.936 3.640 0.988 0.731 0.943 0.100 0.929 0.165 0.941 1.016 
5 4 0.993 0.179 0.984 0.551 1.000 0.333 0.994 0.196 0.998 0.228 0.994 0.297 
5 5 0.999 0.062 0.999 0.237 1.000 0.259 0.995 0.184 0.999 0.212 0.998 0.191 

MK1775 
Cell Cycle 

(Wee1 
Inhibitor) 

Carfilzomib Proteasome 5 4 0.872 0.836 0.926 1.010 0.997 0.803 0.983 0.579 0.943 0.619 0.944 0.769 
5 5 0.948 0.657 0.939 1.240 0.999 0.712 0.992 0.533 0.992 0.429 0.974 0.714 

Gemcitabine Nucleoside 
4 5 0.892 0.238 0.873 0.983 0.968 5.730 0.883 0.577 0.873 0.226 0.898 1.551 
5 4 0.911 0.408 0.926 0.691 0.980 2.980 0.902 1.040 0.874 0.411 0.919 1.106 
5 5 0.930 0.337 0.916 0.881 0.978 5.320 0.918 0.943 0.901 0.321 0.928 1.560 

Ixabepilone Microtubules 

4 4 0.864 0.614 0.938 0.334 0.960 0.554 0.931 0.479 0.876 0.274 0.914 0.451 
4 5 0.871 0.872 0.940 0.387 0.969 0.510 0.928 0.545 0.880 0.336 0.918 0.530 
5 1 0.851 0.666 0.918 0.696 0.976 0.914 0.953 0.715 0.860 0.460 0.911 0.690 
5 2 0.870 0.625 0.927 0.642 0.975 0.928 0.956 0.694 0.867 0.447 0.919 0.667 
5 3 0.897 0.562 0.960 0.398 0.976 0.910 0.953 0.727 0.880 0.417 0.933 0.603 
5 4 0.898 0.655 0.961 0.412 0.983 0.811 0.952 0.746 0.888 0.412 0.936 0.607 
5 5 0.895 0.887 0.954 0.515 0.986 0.769 0.952 0.778 0.898 0.420 0.937 0.674 

Panobinostat HDAC 
5 1 0.869 0.563 0.946 0.500 0.961 1.070 0.938 0.818 0.899 0.317 0.923 0.654 
5 2 0.894 0.486 0.945 0.526 0.958 1.110 0.930 0.868 0.902 0.310 0.926 0.660 
5 3 0.920 0.401 0.952 0.503 0.940 1.260 0.910 0.987 0.904 0.310 0.925 0.692 
5 4 0.945 0.313 0.931 0.757 0.910 1.470 0.866 1.230 0.897 0.347 0.910 0.823 

Regorafenib RTK/GF 5 5 0.985 0.593 0.928 1.390 0.996 0.735 0.927 1.410 0.892 0.634 0.946 0.952 

Romidepsin HDAC 

4 4 0.971 0.160 0.867 1.000 0.926 0.811 0.893 0.663 0.889 0.593 0.909 0.645 
4 5 0.980 0.158 0.948 0.697 0.945 0.819 0.902 0.735 0.922 0.630 0.939 0.608 
5 1 0.925 0.382 0.915 0.743 0.976 0.925 0.958 0.675 0.866 0.494 0.928 0.644 
5 2 0.949 0.300 0.920 0.746 0.974 0.950 0.947 0.762 0.862 0.583 0.931 0.668 
5 3 0.965 0.244 0.928 0.756 0.966 1.070 0.945 0.794 0.875 0.646 0.936 0.702 
5 4 0.973 0.235 0.955 0.627 0.971 1.040 0.941 0.851 0.888 0.775 0.945 0.706 
5 5 0.983 0.200 0.976 0.508 0.973 1.070 0.936 0.953 0.930 0.651 0.960 0.676 

Romidepsin HDAC 
Gemcitabine Nucleoside 

4 4 0.852 0.420 0.921 2.410 0.993 2.360 0.919 0.087 0.931 0.087 0.923 1.073 
4 5 0.854 0.413 0.930 2.340 0.994 4.330 0.919 0.095 0.895 0.215 0.918 1.479 
5 1 0.879 0.631 0.923 4.250 0.974 0.556 0.938 0.111 0.901 0.302 0.923 1.170 
5 3 0.919 0.369 0.950 3.000 0.993 1.160 0.942 0.104 0.933 0.152 0.947 0.957 
5 4 0.929 0.309 0.957 2.690 0.994 2.150 0.937 0.118 0.938 0.137 0.951 1.081 
5 5 0.926 0.324 0.967 2.210 0.992 4.770 0.939 0.118 0.909 0.287 0.947 1.542 

GSK923295A Cell Cycle 
5 3 0.917 0.379 0.972 2.210 0.879 0.427 0.851 2.260 0.851 16.400 0.894 4.335 
5 4 0.934 0.280 0.969 2.810 0.893 0.381 0.852 4.120 0.860 28.000 0.902 7.118 
5 5 0.949 0.203 0.966 3.950 0.906 0.341 0.856 7.540 0.899 27.200 0.915 7.847 



Supplemental Table S2. FA and Cl values of drug combinations tested across 5 osteosarcoma cell lines with 

FA>0.85. Tx1 and Tx2 indices indicate drug concentrations used in the combination as summarized in Supplemental 

Table S3.  



Concentrations of Agents in Combination that Produced FA Values of At Least 0.85 in All Five Osteosarcoma Cell Lines  

Agent Name
Concentration 

Index
Concentration of Agent Used in a Given Cell Line (ng/ml) U2OS SAOS2 143B MNNG MG63 Tx1 Tx2 Tx1 Tx2 Tx1 Tx2 Tx1 Tx2 Tx1 Tx2 Tx1 Tx2 Tx1 Tx2 

Bortezomib 

Carfilzomib 

3 5 6.59 30 6.59 30 6.59 30 6.59 30 2.74 30 
4 5 8.89 30 8.89 30 8.89 30 8.89 30 3.7 30 
5 4 12 15 12 15 12 15 12 15 5 15 
5 5 12 30 12 30 12 30 12 30 5 30 

GSK923295A 5 1 12 62.5 12 438 12 438 12 438 5 438 
Ixabepilone 

5 4 12 50 12 10 12 10 12 50 5 12.5 
5 5 12 100 12 20 12 20 12 100 5 25 

MK1775 
3 5 6.59 980 6.59 980 6.59 980 6.59 980 2.74 980 
4 5 8.89 980 8.89 980 8.89 980 8.89 980 3.7 980 
5 5 12 980 12 980 12 980 12 980 5 980 

Panobinostat 

4 5 8.89 14 8.89 14 8.89 14 8.89 14 3.7 14 
5 3 12 3.5 12 3.5 12 3.5 12 3.5 5 3.5 
5 4 12 7 12 7 12 7 12 7 5 7 
5 5 12 14 12 14 12 14 12 14 5 14 

Regorafenib 5 5 12 15000 12 15000 12 15000 12 15000 5 3900 

Romidepsin 

1 5 3.61 200 3.61 25 3.61 150 3.61 200 1.5 200 
2 5 4.88 200 4.88 25 4.88 150 4.88 200 2.03 200 
3 5 6.59 200 6.59 25 6.59 150 6.59 200 2.74 200 
4 5 8.89 200 8.89 25 8.89 150 8.89 200 3.7 200 
5 4 12 100 12 12.5 12 75 12 100 5 100 
5 5 12 200 12 25 12 150 12 200 5 200 

Carfilzomib 

Panobinostat 
5 3 30 3.5 30 3.5 30 3.5 30 3.5 30 3.5 
5 4 30 7 30 7 30 7 30 7 30 7 
5 5 30 14 30 14 30 14 30 14 30 14 

Regorafenib 5 4 30 7500 30 7500 30 7500 30 7500 30 2890 
5 5 30 15000 30 15000 30 15000 30 15000 30 3900 

Romidepsin 

4 5 15 200 15 25 15 150 15 200 15 200 
5 2 30 25 30 3.13 30 18.8 30 25 30 25 
5 4 30 100 30 12.5 30 75 30 100 30 100 
5 5 30 200 30 25 30 150 30 200 30 200 

MK1775 

Carfilzomib 5 4 980 15 980 15 980 15 980 15 980 15 
5 5 980 30 980 30 980 30 980 30 980 30 

Gemcitabine 
4 5 490 26 490 2600 490 260 490 260 490 260 
5 4 980 13 980 1300 980 130 980 130 980 130 
5 5 980 26 980 2600 980 260 980 260 980 260 

Ixabepilone 

4 4 490 50 490 10 490 10 490 50 490 12.5 
4 5 490 100 490 20 490 20 490 100 490 25 
5 1 980 6.25 980 1.25 980 1.25 980 6.25 980 1.56 
5 2 980 12.5 980 2.5 980 2.5 980 12.5 980 3.13 
5 3 980 25 980 5 980 5 980 25 980 6.25 
5 4 980 50 980 10 980 10 980 50 980 12.5 
5 5 980 100 980 20 980 20 980 100 980 25 

Panobinostat 

5 1 980 0.875 980 0.875 980 0.875 980 0.875 980 0.875 
5 2 980 1.75 980 1.75 980 1.75 980 1.75 980 1.75 
5 3 980 3.5 980 3.5 980 3.5 980 3.5 980 3.5 
5 4 980 7 980 7 980 7 980 7 980 7 

Regorafenib 5 5 980 15000 980 15000 980 15000 980 15000 980 3900 

Romidepsin 

4 4 490 100 490 12.5 490 75 490 100 490 100 
4 5 490 200 490 25 490 150 490 200 490 200 
5 1 980 12.5 980 1.56 980 9.4 980 12.5 980 12.5 
5 2 980 25 980 3.13 980 18.8 980 25 980 25 
5 3 980 50 980 6.25 980 37.5 980 50 980 50 
5 4 980 100 980 12.5 980 75 980 100 980 100 
5 5 980 200 980 25 980 150 980 200 980 200 

Romidepsin 

Gemcitabine 

4 4 100 13 100 1300 75 130 100 130 100 130 
4 5 100 26 100 2600 75 260 100 260 100 260 
5 1 200 1.63 200 163 150 16.3 200 16.3 200 16.3 
5 3 200 6.5 200 650 150 65 200 65 200 65 
5 4 200 13 200 1300 150 130 200 130 200 130 
5 5 200 26 200 2600 150 260 200 260 200 260 

GSK923295A 
5 3 200 250 200 250 150 1750 200 1750 200 1750 
5 4 200 500 200 500 150 3500 200 3500 200 3500 
5 5 200 1000 200 1000 150 7000 200 7000 200 7000 



Supplemental Table S3. Concentrations of drugs used in the 45 combinations tested across 

5 osteosarcoma cell lines.  

Supplemental Table S4. IC50 and fold-of-potentiation (FOP) values of bortezomib:romidepsin and 

bortezomib:panobinostat tested across 5 osteosarcoma cell lines. 

IC50 and Fold-Of-Potentiation (FOP) Values of Top 6 Combinations 
Tx1 Tx2 Tx1 Single 

IC50 (ng/mL)
Tx2 Conc 

Index
Tx1 Combo 

IC50 (ng/mL) Tx1 FOP Tx2 Single 
IC50 (ng/mL)

Tx1 Conc 
Index

Tx2 Combo 
IC50 (ng/mL) Tx2 FOP

Bortezomib Panobinostat 7.45

1 5.45 1.37 ± 0.53

11.85

1 4.42 2.68 ± 1.95
2 7.72 0.96 ± 0.56 2 2.93 4.04 ± 1.95
3 5.03 1.48 ± 0.56 3 3.09 3.83 ± 1.23
4 4.21 1.77 ± 0.59 4 2.71 4.37 ± 0.93
5 4.35 1.71 ± 0.51 5 2.46 4.81 ± 1.29

Bortezomib Romidepsin 7.45

1 5.29 1.41 ± 0.45

20.02

1 15.96 1.25 ± 0.64
2 4.73 1.57 ± 0.60 2 8.19 2.45 ± 1.01
3 4.80 1.55 ± 0.52 3 4.92 4.07 ± 2.45
4 4.35 1.71 ± 0.81 4 3.77 5.31 ± 3.36
5 3.02 2.46 ± 1.07 5 2.96 6.75 ± 4.51

Carfilzomib Panobinostat 23.25

1 17.35 1.34 ± 0.65

11.85

1 20.02 0.59 ± 0.38
2 17.52 1.33 ± 0.44 2 9.98 1.19 ± 0.52
3 12.62 1.84 ± 0.54 3 9.16 1.29 ± 0.27
4 9.95 2.34 ± 0.66 4 3.08 3.84 ± 0.81
5 8.39 2.77 ± 0.80 5 0.91 13.00 ± 8.37

Carfilzomib Romidepsin 23.25

1 15.19 1.53 ± 0.50

20.02

1 15.34 1.31 ± 0.73
2 10.74 2.16 ± 0.66 2 17.79 1.13 ± 0.68
3 5.38 4.32 ± 1.66 3 20.75 0.96 ± 0.29
4 8.74 2.66 ± 1.26 4 13.23 1.51 ± 0.53
5 6.17 3.77 ± 1.69 5 13.76 1.45 ± 0.77

MK1775 Ixabepilone 208.33

1 243.02 0.86 ± 0.24

7.59

1 8.26 0.92 ± 0.48
2 207.42 1.00 ± 0.31 2 6.02 1.26 ± 0.74
3 168.10 1.24 ± 0.46 3 5.63 1.35 ± 0.75
4 167.66 1.24 ± 0.53 4 8.21 0.92 ± 0.47
5 80.44 2.59 ± 1.86 5 6.00 1.26 ± 0.65

MK1775 Romidepsin 208.33

1 244.68 0.85 ± 0.25

20.02

1 12.31 1.63 ± 1.00
2 251.42 0.83 ± 0.24 2 25.60 0.78 ± 0.45
3 260.52 0.80 ± 0.29 3 26.31 0.76 ± 0.48
4 239.76 0.87 ± 0.34 4 42.39 0.47 ± 0.22
5 155.55 1.34 ± 0.61 5 3.85 5.19 ± 5.38



Expanded Order of Addition Results 
Agent Name Order of 

Addition 
Conc (ng/ml) U2OS SAOS2 143B MNNG MG63 Average ± SEM 

Tx1 Tx2 Tx1 Tx2 FA CI FA CI FA CI FA CI FA CI FA CI 

Bortezomib Panobinostat Concurrent 

6.59 14 0.995 0.13 0.750 1.05 0.997 0.54 0.932 0.50 0.997 0.38 0.933 ± 0.029 0.50 ± 0.09 
8.89 7 0.996 0.15 0.705 0.89 1.000 0.57 0.975 0.54 0.995 0.59 0.937 ± 0.035 0.55 ± 0.08 
8.89 14 0.999 0.08 0.823 0.95 1.000 0.53 0.989 0.46 0.998 0.47 0.964 ± 0.021 0.50 ± 0.09 
12 1.75 0.979 0.32 0.619 0.84 1.000 0.72 0.974 0.73 0.991 0.98 0.916 ± 0.046 0.74 ± 0.07 
12 3.5 0.996 0.19 0.709 0.85 1.000 0.71 0.987 0.64 0.993 0.90 0.941 ± 0.037 0.68 ± 0.08 
12 7 0.999 0.11 0.857 0.75 1.000 0.69 0.991 0.60 0.997 0.68 0.971 ± 0.018 0.58 ± 0.07 
12 14 0.999 0.12 0.954 0.60 1.000 0.38 0.998 0.43 0.998 0.60 0.990 ± 0.006 0.44 ± 0.08 

Bortezomib Panobinostat Tx1 → Tx2 
8.89 14 0.867 0.46 0.684 0.56 0.959 0.99 0.841 0.81 0.990 0.76 0.864 ± 0.038 0.72 ± 0.06 
12 7 0.954 0.41 0.715 0.68 0.999 0.84 0.955 0.82 0.994 0.85 0.924 ± 0.032 0.73 ± 0.06 
12 14 0.951 0.42 0.782 0.64 0.997 0.94 0.950 0.85 0.994 0.88 0.935 ± 0.024 0.76 ± 0.06 

Bortezomib Panobinostat Tx2 → Tx1 

6.59 14 0.984 0.13 0.937 0.42 0.949 0.50 0.780 0.56 0.880 0.54 0.891 ± 0.025 0.44 ± 0.05 
8.89 7 0.968 0.20 0.921 0.38 0.987 0.48 0.850 0.58 0.744 1.26 0.868 ± 0.034 0.64 ± 0.15 
8.89 14 0.995 0.09 0.970 0.32 0.993 0.43 0.895 0.51 0.936 0.46 0.948 ± 0.014 0.37 ± 0.05 
12 1.75 0.811 0.56 0.721 0.61 0.982 0.70 0.839 0.79 0.810 1.26 0.819 ± 0.022 0.83 ± 0.09 
12 3.5 0.939 0.33 0.897 0.43 0.990 0.60 0.889 0.68 0.817 1.26 0.890 ± 0.020 0.71 ± 0.12 
12 7 0.989 0.17 0.969 0.30 0.998 0.45 0.923 0.59 0.839 1.17 0.927 ± 0.026 0.59 ± 0.15 
12 14 0.998 0.07 0.988 0.25 0.999 0.36 0.941 0.54 0.959 0.44 0.971 ± 0.010 0.34 ± 0.06 

Bortezomib Romidepsin Concurrent 

3.61 50 0.808 0.45 0.926 1.15 0.926 0.88 0.613 0.81 0.973 0.42 0.831 ± 0.050 0.71 ± 0.11 
3.61 100 0.926 0.33 0.969 1.29 0.978 0.89 0.791 0.69 0.991 0.30 0.918 ± 0.028 0.66 ± 0.14 
3.61 200 0.970 0.26 0.981 1.84 0.986 1.14 0.878 0.68 0.996 0.24 0.954 ± 0.016 0.78 ± 0.23 
4.88 50 0.922 0.29 0.930 1.15 0.993 0.61 0.777 0.66 0.993 0.37 0.905 ± 0.031 0.59 ± 0.10 
4.88 100 0.971 0.22 0.972 1.25 0.997 0.61 0.876 0.60 0.997 0.29 0.954 ± 0.016 0.57 ± 0.13 
4.88 200 0.989 0.16 0.981 1.85 0.998 0.70 0.941 0.53 0.997 0.27 0.977 ± 0.008 0.66 ± 0.21 
6.59 25 0.897 0.36 0.798 1.28 0.990 0.72 0.787 0.72 0.983 0.66 0.878 ± 0.030 0.74 ± 0.10 
6.59 50 0.975 0.21 0.938 1.15 0.999 0.55 0.913 0.58 0.995 0.44 0.958 ± 0.012 0.57 ± 0.10 
6.59 100 0.992 0.15 0.977 1.21 1.000 0.49 0.962 0.50 0.996 0.40 0.982 ± 0.005 0.53 ± 0.11 
6.59 200 0.998 0.10 0.989 1.48 1.000 0.58 0.988 0.39 0.998 0.31 0.994 ± 0.002 0.55 ± 0.15 
8.89 25 0.968 0.29 0.860 1.13 0.999 0.67 0.946 0.65 0.986 0.82 0.949 ± 0.016 0.72 ± 0.09 
8.89 50 0.994 0.17 0.970 0.85 1.000 0.57 0.978 0.54 0.996 0.57 0.985 ± 0.004 0.54 ± 0.07 
8.89 100 0.997 0.13 0.991 0.82 1.000 0.58 0.994 0.42 0.998 0.46 0.995 ± 0.001 0.48 ± 0.07 
8.89 200 0.999 0.09 0.996 0.97 1.000 0.64 0.998 0.34 0.998 0.45 0.998 ± 0.000 0.49 ± 0.09 
12 12.5 0.960 0.40 0.746 1.17 0.999 0.86 0.968 0.77 0.983 1.18 0.933 ± 0.032 0.90 ± 0.11 
12 25 0.992 0.24 0.927 0.88 1.000 0.77 0.987 0.64 0.989 1.04 0.978 ± 0.010 0.74 ± 0.11 
12 50 0.998 0.16 0.989 0.57 1.000 0.79 0.996 0.51 0.996 0.77 0.995 ± 0.001 0.58 ± 0.08 
12 100 0.999 0.12 0.998 0.43 1.000 0.79 0.998 0.45 0.998 0.62 0.998 ± 0.000 0.49 ± 0.08 
12 200 0.999 0.12 0.999 0.48 1.000 0.91 0.999 0.35 0.998 0.59 0.999 ± 0.000 0.50 ± 0.09 

Bortezomib Romidepsin Tx1 → Tx2 

6.59 50 0.744 0.71 0.697 0.93 0.897 0.84 0.666 0.79 0.982 0.66 0.799 ± 0.045 0.78 ± 0.04 
6.59 100 0.838 0.74 0.750 1.22 0.930 0.79 0.716 0.82 0.986 0.61 0.840 ± 0.039 0.82 ± 0.07 
8.89 25 0.783 0.65 0.707 0.78 0.989 0.86 0.856 0.78 0.991 0.72 0.868 ± 0.035 0.75 ± 0.03 
8.89 50 0.855 0.62 0.773 0.87 0.991 0.81 0.865 0.79 0.992 0.71 0.893 ± 0.027 0.76 ± 0.03 
8.89 100 0.916 0.59 0.815 1.09 0.992 0.79 0.879 0.80 0.992 0.70 0.914 ± 0.023 0.78 ± 0.06 
8.89 200 0.947 0.64 0.838 1.55 0.992 0.78 0.900 0.79 0.992 0.72 0.930 ± 0.020 0.88 ± 0.11 
12 12.5 0.865 0.62 0.712 0.80 0.996 0.95 0.910 0.95 0.994 0.88 0.894 ± 0.033 0.84 ± 0.05 
12 25 0.907 0.57 0.837 0.72 1.000 0.79 0.960 0.80 0.995 0.80 0.941 ± 0.019 0.74 ± 0.03 
12 50 0.946 0.50 0.884 0.74 0.999 0.82 0.961 0.80 0.995 0.81 0.957 ± 0.013 0.74 ± 0.04 
12 100 0.973 0.43 0.911 0.84 0.999 0.84 0.967 0.78 0.995 0.81 0.968 ± 0.010 0.75 ± 0.06 
12 200 0.984 0.41 0.931 0.99 0.999 0.82 0.971 0.77 0.995 0.83 0.975 ± 0.008 0.77 ± 0.07 

Bortezomib Romidepsin Tx2 → Tx1 

3.61 50 0.840 0.34 0.962 0.74 0.894 0.83 0.725 0.54 0.981 0.11 0.879 ± 0.034 0.47 ± 0.11 
3.61 100 0.939 0.24 0.984 0.85 0.963 0.86 0.826 0.51 0.995 0.05 0.934 ± 0.022 0.46 ± 0.14 
3.61 200 0.982 0.14 0.991 1.25 0.982 1.12 0.894 0.51 0.997 0.04 0.964 ± 0.014 0.56 ± 0.20 
4.88 25 0.757 0.41 0.912 0.69 0.784 0.89 0.700 0.56 0.967 0.18 0.841 ± 0.036 0.51 ± 0.10 
4.88 50 0.918 0.24 0.977 0.57 0.970 0.60 0.830 0.46 0.992 0.08 0.930 ± 0.022 0.36 ± 0.08 
4.88 100 0.971 0.16 0.991 0.66 0.991 0.59 0.892 0.43 0.996 0.05 0.962 ± 0.014 0.35 ± 0.09 
4.88 200 0.991 0.10 0.994 0.95 0.996 0.69 0.937 0.41 0.997 0.05 0.979 ± 0.008 0.40 ± 0.13 
6.59 25 0.874 0.31 0.957 0.50 0.948 0.65 0.834 0.50 0.984 0.16 0.917 ± 0.021 0.40 ± 0.07 
6.59 50 0.960 0.19 0.989 0.40 0.987 0.56 0.903 0.42 0.994 0.09 0.962 ± 0.013 0.31 ± 0.07 
6.59 100 0.988 0.12 0.995 0.48 0.997 0.49 0.936 0.39 0.997 0.06 0.978 ± 0.008 0.28 ± 0.07 
6.59 200 0.996 0.07 0.997 0.67 0.999 0.50 0.965 0.35 0.998 0.06 0.988 ± 0.005 0.30 ± 0.09 
8.89 12.5 0.842 0.40 0.902 0.54 0.968 0.63 0.852 0.58 0.891 0.65 0.878 ± 0.019 0.57 ± 0.06 
8.89 25 0.937 0.27 0.984 0.33 0.992 0.50 0.923 0.46 0.988 0.18 0.961 ± 0.010 0.33 ± 0.05 
8.89 50 0.983 0.16 0.996 0.28 0.996 0.48 0.947 0.42 0.995 0.12 0.980 ± 0.007 0.27 ± 0.05 
8.89 100 0.994 0.11 0.998 0.30 0.999 0.43 0.963 0.39 0.997 0.09 0.987 ± 0.005 0.25 ± 0.05 
8.89 200 0.998 0.06 0.998 0.57 1.000 0.42 0.978 0.34 0.997 0.09 0.993 ± 0.003 0.28 ± 0.07 
12 12.5 0.925 0.37 0.952 0.45 0.990 0.64 0.919 0.60 0.896 0.83 0.924 ± 0.014 0.60 ± 0.08 
12 25 0.963 0.28 0.992 0.27 0.998 0.47 0.963 0.46 0.989 0.23 0.979 ± 0.005 0.33 ± 0.04 
12 50 0.989 0.17 0.996 0.28 1.000 0.38 0.970 0.44 0.994 0.16 0.987 ± 0.004 0.27 ± 0.04 
12 100 0.997 0.09 0.999 0.29 1.000 0.39 0.977 0.41 0.996 0.13 0.992 ± 0.003 0.25 ± 0.05 
12 200 0.999 0.07 0.998 0.51 1.000 0.39 0.986 0.36 0.997 0.11 0.995 ± 0.002 0.27 ± 0.06 

Carfilzomib Panobinostat Concurrent 
15 7 0.948 0.22 0.881 0.67 0.928 0.90 0.716 0.60 0.980 0.55 0.875 ± 0.044 0.58 ± 0.09 
15 14 0.994 0.09 0.959 0.53 0.988 0.43 0.838 0.44 0.996 0.33 0.941 ± 0.026 0.36 ± 0.06 



30 0.875 0.872 0.55 0.916 0.83 0.992 0.73 0.853 0.76 0.991 0.86 0.911 ± 0.026 0.76 ± 0.08 
30 1.75 0.926 0.42 0.971 0.64 0.994 0.69 0.883 0.68 0.991 0.87 0.940 ± 0.021 0.68 ± 0.08 
30 3.5 0.974 0.26 0.991 0.45 0.998 0.50 0.922 0.56 0.996 0.68 0.967 ± 0.014 0.51 ± 0.08 
30 7 0.996 0.13 0.998 0.31 1.000 0.39 0.955 0.44 0.998 0.49 0.984 ± 0.008 0.36 ± 0.08 
30 14 1.000 0.05 0.999 0.23 1.000 0.36 0.979 0.33 0.999 0.39 0.993 ± 0.004 0.28 ± 0.07 

Carfilzomib Panobinostat Tx1 → Tx2 
30 0.875 0.885 0.54 0.836 1.01 0.981 1.04 0.813 0.85 0.993 0.76 0.888 ± 0.032 0.83 ± 0.09 
30 1.75 0.927 0.45 0.886 0.90 0.980 1.05 0.792 0.90 0.993 0.77 0.897 ± 0.035 0.81 ± 0.10 
30 3.5 0.949 0.39 0.919 0.81 0.993 0.72 0.812 0.86 0.994 0.72 0.914 ± 0.032 0.70 ± 0.09 

Carfilzomib Panobinostat Tx1 → Tx2 
30 7 0.973 0.29 0.949 0.72 0.993 0.74 0.866 0.73 0.996 0.64 0.941 ± 0.023 0.63 ± 0.08 
30 14 0.988 0.21 0.978 0.54 0.996 0.58 0.909 0.61 0.997 0.62 0.962 ± 0.018 0.52 ± 0.08 
30 14 0.852 0.75 0.997 0.20 0.898 0.53 0.595 0.78 0.805 1.18 0.803 ± 0.049 0.73 ± 0.13 

Carfilzomib Romidepsin Concurrent 

3.75 100 0.832 0.50 0.981 0.98 0.844 1.61 0.690 0.71 0.780 0.89 0.813 ± 0.035 0.93 ± 0.21 
7.5 50 0.833 0.36 0.972 0.72 0.944 0.81 0.649 0.65 0.925 0.48 0.840 ± 0.048 0.59 ± 0.10 
7.5 100 0.927 0.27 0.992 0.66 0.980 0.79 0.792 0.58 0.977 0.32 0.917 ± 0.030 0.51 ± 0.11 
7.5 200 0.974 0.18 0.995 0.88 0.976 1.41 0.868 0.62 0.980 0.34 0.949 ± 0.020 0.65 ± 0.21 
15 25 0.869 0.35 0.985 0.45 0.972 0.75 0.695 0.72 0.981 0.54 0.872 ± 0.050 0.56 ± 0.08 
15 50 0.941 0.25 0.997 0.34 0.997 0.41 0.863 0.48 0.996 0.33 0.944 ± 0.023 0.36 ± 0.05 
15 100 0.980 0.16 0.999 0.27 0.999 0.34 0.925 0.41 0.998 0.26 0.971 ± 0.013 0.29 ± 0.05 
15 200 0.995 0.09 0.999 0.38 1.000 0.35 0.960 0.36 0.999 0.23 0.986 ± 0.007 0.28 ± 0.05 
30 12.5 0.951 0.35 0.995 0.43 0.995 0.70 0.885 0.69 0.991 0.84 0.950 ± 0.021 0.62 ± 0.09 
30 25 0.980 0.24 0.999 0.28 0.999 0.45 0.934 0.54 0.995 0.68 0.972 ± 0.013 0.46 ± 0.09 
30 50 0.986 0.20 0.999 0.27 1.000 0.44 0.975 0.36 0.999 0.47 0.988 ± 0.005 0.36 ± 0.07 
30 100 0.997 0.11 1.000 0.28 1.000 0.43 0.990 0.26 0.999 0.40 0.996 ± 0.002 0.31 ± 0.06 
30 200 0.999 0.08 0.999 0.60 1.000 0.49 0.995 0.21 0.999 0.37 0.998 ± 0.001 0.35 ± 0.07 

Carfilzomib Romidepsin Tx1 → Tx2 

15 100 0.865 0.61 0.742 1.43 0.946 0.79 0.700 0.71 0.968 0.65 0.833 ± 0.044 0.82 ± 0.12 
30 12.5 0.886 0.54 0.933 0.70 0.994 0.74 0.881 0.69 0.995 0.66 0.929 ± 0.020 0.67 ± 0.08 
30 25 0.912 0.49 0.974 0.54 0.999 0.47 0.903 0.64 0.997 0.60 0.949 ± 0.016 0.55 ± 0.07 
30 50 0.937 0.44 0.975 0.52 0.999 0.45 0.919 0.60 0.997 0.60 0.959 ± 0.013 0.53 ± 0.07 
30 100 0.954 0.44 0.978 0.53 0.999 0.44 0.945 0.51 0.996 0.62 0.970 ± 0.010 0.52 ± 0.06 
30 200 0.959 0.53 0.970 0.65 0.996 0.65 0.928 0.61 0.996 0.66 0.965 ± 0.011 0.62 ± 0.08 

Carfilzomib Romidepsin Tx2 → Tx1 

7.5 100 0.793 0.68 0.988 0.72 0.803 1.55 0.642 0.84 0.899 0.37 0.822 ± 0.041 0.79 ± 0.20 
15 50 0.729 0.71 0.993 0.35 0.836 0.94 0.595 0.72 0.934 0.33 0.812 ± 0.050 0.59 ± 0.11 
15 100 0.876 0.52 0.997 0.37 0.957 0.86 0.737 0.67 0.985 0.15 0.898 ± 0.034 0.48 ± 0.12 
15 200 0.949 0.39 0.999 0.48 0.979 1.12 0.830 0.71 0.995 0.09 0.940 ± 0.023 0.51 ± 0.17 
30 12.5 0.675 0.86 0.989 0.32 0.847 0.73 0.609 0.66 0.872 0.91 0.788 ± 0.050 0.71 ± 0.10 
30 25 0.745 0.82 0.997 0.25 0.893 0.77 0.667 0.66 0.963 0.42 0.846 ± 0.045 0.57 ± 0.07 
30 50 0.864 0.65 0.999 0.21 0.975 0.59 0.764 0.61 0.989 0.23 0.905 ± 0.032 0.44 ± 0.07 
30 100 0.936 0.50 1.000 0.18 0.996 0.43 0.848 0.56 0.996 0.14 0.944 ± 0.021 0.34 ± 0.07 
30 200 0.978 0.34 1.000 0.31 0.998 0.50 0.905 0.55 0.997 0.12 0.968 ± 0.013 0.34 ± 0.08 

MK1775 Ixabepilone Concurrent 

61.5 40 0.618 0.56 0.967 0.29 0.830 0.41 0.749 0.65 0.870 0.53 0.801 ± 0.039 0.49 ± 0.05 
61.5 80 0.698 0.69 0.969 0.51 0.883 0.53 0.830 0.76 0.886 0.74 0.849 ± 0.030 0.64 ± 0.06 
123 40 0.632 0.67 0.964 0.34 0.877 0.35 0.797 0.65 0.882 0.49 0.824 ± 0.037 0.50 ± 0.06 
123 80 0.680 0.87 0.967 0.57 0.912 0.45 0.872 0.67 0.898 0.66 0.862 ± 0.032 0.64 ± 0.07 
245 20 0.629 0.77 0.950 0.34 0.875 0.33 0.821 0.63 0.859 0.55 0.822 ± 0.036 0.53 ± 0.08 
245 40 0.680 0.79 0.955 0.47 0.919 0.33 0.876 0.58 0.872 0.74 0.857 ± 0.032 0.58 ± 0.09 
245 80 0.706 0.99 0.957 0.77 0.928 0.45 0.896 0.71 0.877 1.18 0.870 ± 0.029 0.82 ± 0.14 
490 20 0.817 0.58 0.952 0.50 0.957 0.30 0.906 0.65 0.860 0.73 0.895 ± 0.017 0.55 ± 0.07 
490 40 0.845 0.55 0.950 0.69 0.962 0.32 0.925 0.62 0.864 1.01 0.907 ± 0.015 0.64 ± 0.11 
490 80 0.866 0.58 0.952 1.00 0.960 0.41 0.931 0.72 0.866 1.49 0.913 ± 0.014 0.84 ± 0.17 
980 5 0.862 0.77 0.942 0.79 0.960 0.49 0.940 0.82 0.864 0.93 0.913 ± 0.014 0.76 ± 0.09 
980 10 0.879 0.69 0.969 0.57 0.971 0.43 0.944 0.79 0.868 0.96 0.925 ± 0.015 0.69 ± 0.08 
980 20 0.906 0.56 0.968 0.64 0.979 0.40 0.951 0.75 0.874 1.04 0.934 ± 0.013 0.68 ± 0.10 
980 40 0.923 0.50 0.970 0.73 0.981 0.39 0.953 0.79 0.875 1.22 0.938 ± 0.012 0.73 ± 0.11 
980 80 0.931 0.50 0.970 0.96 0.977 0.49 0.956 0.85 0.874 1.67 0.940 ± 0.012 0.89 ± 0.17 

MK1775 Ixabepilone Tx1 → Tx2 980 40 0.844 0.87 0.960 0.61 0.967 0.42 0.855 1.53 0.835 1.33 0.869 ± 0.024 0.98 ± 0.19 

MK1775 Ixabepilone Tx2 → Tx1 
980 40 0.828 0.59 0.940 0.78 0.951 0.37 0.909 0.70 0.864 0.54 0.895 ± 0.017 0.59 ± 0.09 
980 80 0.865 0.58 0.955 0.98 0.968 0.36 0.926 0.77 0.879 0.75 0.913 ± 0.013 0.69 ± 0.12 

MK1775 Romidepsin Concurrent 

61.5 100 0.837 0.45 0.979 0.94 0.769 1.50 0.655 0.90 0.763 0.84 0.793 ± 0.038 0.92 ± 0.17 
123 100 0.883 0.36 0.978 1.00 0.811 1.38 0.689 0.97 0.800 0.73 0.824 ± 0.034 0.89 ± 0.16 
245 50 0.852 0.38 0.961 0.81 0.764 0.98 0.675 1.13 0.802 0.59 0.809 ± 0.034 0.78 ± 0.11 
245 100 0.935 0.24 0.982 0.97 0.861 1.26 0.778 0.92 0.858 0.57 0.879 ± 0.025 0.79 ± 0.15 
490 50 0.935 0.26 0.971 0.79 0.883 0.87 0.848 0.92 0.872 0.56 0.902 ± 0.017 0.68 ± 0.09 
490 100 0.969 0.17 0.986 0.88 0.919 1.12 0.877 0.86 0.904 0.52 0.929 ± 0.015 0.71 ± 0.13 
490 200 0.982 0.14 0.991 1.24 0.931 1.78 0.900 0.86 0.918 0.62 0.943 ± 0.013 0.93 ± 0.24 
980 12.5 0.909 0.54 0.933 1.04 0.958 0.56 0.952 0.70 0.876 0.84 0.926 ± 0.011 0.73 ± 0.09 
980 25 0.953 0.31 0.968 0.82 0.955 0.65 0.949 0.74 0.899 0.73 0.946 ± 0.008 0.65 ± 0.08 
980 50 0.971 0.22 0.986 0.67 0.959 0.79 0.947 0.77 0.617 0.59 0.958 ± 0.007 0.61 ± 0.08 
980 100 0.980 0.18 0.992 0.77 0.968 0.98 0.947 0.81 0.939 0.56 0.964 ± 0.007 0.66 ± 0.10 
980 200 0.987 0.16 0.992 1.28 0.972 1.42 0.953 0.80 0.943 0.64 0.969 ± 0.007 0.86 ± 0.18 

MK1775 Romidepsin Tx1 → Tx2 

490 100 0.912 0.48 0.938 0.65 0.956 0.24 0.825 1.01 0.893 0.49 0.881 ± 0.029 0.57 ± 0.13 
490 200 0.921 0.66 0.946 0.76 0.961 0.23 0.865 0.88 0.900 0.48 0.899 ± 0.023 0.59 ± 0.12 
980 100 0.935 0.56 0.985 0.41 0.992 0.23 0.828 1.84 0.917 0.83 0.901 ± 0.036 0.78 ± 0.28 
980 200 0.945 0.65 0.987 0.46 0.993 0.23 0.875 1.46 0.921 0.80 0.921 ± 0.026 0.73 ± 0.22 

MK1775 Romidepsin Tx2 → Tx1 245 50 0.694 0.65 0.954 0.84 0.609 1.30 0.659 0.73 0.671 0.78 0.732 ± 0.038 0.85 ± 0.12 



Supplemental Table S5. Order-of-addition results of top 6 two-drug combinations assessed across 5 osteosarcoma 

cell lines where FA is ≥0.95 in at least one cell line and averaged CI is ≤0.9. 

SUPPLEMENTAL LEGENDS 

Supplemental Figure S1. Combination screening for drug synergy in osteosarcoma. A, schematic of 5x5 

checker-board matrix used for high-throughput screening of drug combinations. B, dose-response curves 

were obtained for each drug for each cell line. C, synergy calculations were done using the Chou and Talalay 

combination index (CI), based on the median-effect and mass-action principles. An example of combination 

screening results (carfilzomib and romidepsin in 143B) showed strong synergism (CI<0.5) with >96% anti-tumor 

activity for combinations with carfilzomib at 30ng/mL and romidepsin at 12.5 ng/mL, 25 ng/mL, and 50 ng/mL. 

Results are for concurrent drug applications at 72 hours using CellTiter-Glo viability assay. FA = fraction affected 

Supplemental Figure S2. Combination screening results. Mixlow synergy analysis of carfilzomib

+panobinostat, carfilzomib+romidepsin, MK1775+ixabepilone, MK1775+romidepsin combinations demonstrating 

synergy (index<1) at high cytotoxic levels (FA>0.9). 
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