Supplementary Table 1. Drug target relationships in S. cerevisiae extracted by literature curation.

Supplementary Table 2. Drug synergy predictions made using synergistic genetic interactions between

genes encoding drug targets.

Supplementary Figure 1. For each pairwise drug interaction experiment, drug pairs were combined in 8
x 8 matrices where the concentration of one drug was linearly increased along each axis. On the left,
growth rates for each 8 x 8 matrix is shown (white corresponds to high growth and black corresponds to
no growth, color bar is identical to Figure 2). Also shown are sample isophenotypic curves (white solid
lines), largest isophenotypic curve used for drug interaction scoring (yellow dots), and drug interaction
scores. On the right, raw data plots are shown, where the x axis of each cell corresponds to time (0 to 24
hours), and the y axis corresponds to ODs9s measurements (0 to 1). For drug name abbreviations, see

Table 1.

Supplementary Data 1. Raw cell growth measurements for all 200 drug-drug interaction assays. Each file
contains a 96x64 matrix of numbers which corresponds to ODsgs readings for one drug-drug interaction.
Rows correspond to different time points with 15 minutes intervals that span 24 hours. Columns

correspond to the 8 x 8 matrix of drug concentration combinations.



Supplementary Table 1.

Target

Gene Target Gene
Compound Name Symbol Systematic Name Reference PMID
3-amino-triazole HIS3 YOR202W Baganz et al, 1997 9509575
5-fluorocytosine cDc21 YOR074C Goodman et al, 2006 book
5-fluorodeoxyuridine cDC21 YOR074C Goodman et al, 2006 book
5-fluoro-dUMP CDC21 YOR074C Kunz et al 1980 6449701
5-fluorouracil cDC21 YOR074C Goodman et al, 2006 book
Acifluorfen-methyl HEM14 YERO14W Camadro & Labbe, 1996 8621563
Amiloride NHX1 YDR456W Darley et al, 2000 10998367
Amsacrine TOP2 YNLO88W Nitiss et al, 1992 1322791
Ansamycin HSC82 YMR186W Bohen, 1998 9584173
Ansamycin HSP82 YPL240C Bohen, 1998 9584173
Asulam FOL1 YNL256W Patel et al, 2003 12820798
Asulam FOL3 YMR113W Patel et al, 2003 12820798
Atorvastatin HMG1 YMLO75C Hillenmeyer et al, 2010 20226027
Atorvastatin HMG2 YLR450W Hillenmeyer et al, 2010 20226027
Aureobasidin A AUR1 YKLOO4W Heidler & Radding, 1995 8593016
Benomyl TUB1 YMLO85C Stearns et al, 1990 2407611
Benomyl TUB2 YFLO37W Stearns et al, 1990 2407611
Benomyl TUB3 YML124C Hillenmeyer et al, 2010 20226027
Bromopyruvate PYK1 YALO38W Yun & Suelter, 1979 370116
Buthionine Sulfoximine  GSH2 YOLO49W Preveral et al, 2006 16806635
Caffeine TOR1 YJRO66W Kuranda et al, 2006 16925551
Calyculin A GLC7 YER133W Hoon et al, 2008 18622389
Camptothecin TOP1 YOLO06C Pommier et al, 1998 9748515
Carbendazim TUB1 YMLO85C Geissler et al, 1998 9463374
Carbendazim TUB2 YFLO37W Geissler et al, 1998 9463374
Carbendazim TUB3 YML124C Hillenmeyer et al, 2010 20226027
Carmustine GLR1 YPLO91IW Hillenmeyer et al, 2010 20226027
Caspofungin FKS1 YLR342W Lesage et al, 2004 15166135
Cervastatin HMG1 YMLO75C Smith et al, 2009 19622793
Clotrimazole ERG11 YHR007C Truan et al, 1994 8181746
Clozapine COX17 YLLOO9C Hillenmeyer et al, 2010 20226027
Colchicine TUB2 YFLO37W Hillenmeyer et al, 2010 20226027
Colchicine TUB3 YML124C Hillenmeyer et al, 2010 20226027
Compactin HMG1 YMLO75C Rine et al, 1983 6316322
Compactin HMG2 YLR450W Rine et al, 1983 6316322
Cycloheximide RPL28 YGL103W Kaufer, et al 1983 6304624




Stocklein & Piepersberg,

Cycloheximide RPL41A YDL184C 1980 7016025
Stocklein & Piepersberg,

Cycloheximide RPL41B YDL133C 1980 7016025
Cyclosporin A CNB1 YKL190W Parsons et al, 2004 14661025
Doxorubicin TOP2 YNLOSSW Khozoie, et al 2009 9380029
Dyclonine ERG2 YMR202W Huang et al, 1992 1427091
Dyclonine ERG24 YNL280C Giaever et al, 2004 14718668
Econazole ERG11 YHR0O07C Hillenmeyer et al, 2010 20226027
Etopazole TOP2 YNLO88W Nitiss et al, 1992 1322791
Fenbendazole TUB1 YMLO85C Hillenmeyer et al, 2010 20226027
Fenbendazole TUB2 YFLO37W Hillenmeyer et al, 2010 20226027
Fenbendazole TUB3 YML124C Hillenmeyer et al, 2010 20226027
Fenpropimorph ERG2 YMR202W Marcireau et al, 1990 2203312
Fenpropimorph ERG24 YNL280C Giaever et al, 2004 14718668
Floxuridine CDC21 YORO074C Hillenmeyer et al, 2010 20226027
Fluconazole ERG11 YHR0O07C Parsons et al, 2004 14661025
Geldanamycin HSC82 YMR186W Mandal et al, 2008 18443039
Geldanamycin HSP82 YPL240C Mandal et al, 2008 18443039
Guanidine

hydrochloride HSP104 YLLO26W Moosavi et al, 2010 20014008
Haloperidol ERG2 YMR202W Moebius et al, 1996 8988026
Haloperidol ERG24 YNL280C Silve et al, 1996 8798407
Hydroxyurea RNR1 YERO70W Lis et al, 2008 18400565
Hydroxyurea RNR2 YJLO26W Rittberg & Wright, 1989 2675933
Hydroxyurea RNR4 YGR180C Rittberg & Wright, 1989 2675933
Hygromycin HoC1 YJRO75W Kim et al, 2006 16407250
Idarubicin TOP2 YNLO88W Dunstan et al, 2002 11792746
Itraconazole ERG11 YHROO7C Craven et al, 2007 17954932
Ketoconazole ERG11 YHR0O07C Lewis et al, 1999 10445042
Latrunculin B ACT1 YFLO39C Ayscough et al, 1997 9128251
Lithium INM1 YHR0O46C Murray & Greenberg, 2000 10844654
Lithium MET22 YOL064C Aggarwal et al, 2005 15849794
Lovastatin HMG1 YMLO75C Rine et al, 1983 6316322
Lovastatin HMG2 YLR450W Rine et al, 1983 6316322
mAMSA TOR2 YKL203C Nitiss & Wang 1988 2845409
Mebendazole TUB1 YMLO85C Laclette et al, 1980 7356473
Mebendazole TUB2 YFLO37W Laclette et al, 1980 7356473
Mebendazole TUB3 YML124C Laclette et al, 1980 7356473
Methotrexate CDC21 YOR074C Yan et al, 2008 18622398
Methotrexate DFR1 YOR236W Huang et al, 1992 1427091
Miconazole ERG11 YHR0O07C Giaever et al, 2004 14718668




Myriocin LCB1 YMR296C Walther et al, 2007 18034155
Myriocin LCB2 YDRO62W Luo et al, 2008 18296441
NaF IPP1 YBR0O11C Yan et al, 2009 19332878
Nikkomycin X/Z CHS1 YNL192W Cabib, 1991 2014972
Nikkomycin X/Z CHS2 YBRO38W Cabib, 1991 2014972
Nocodazole EXO84 YBR102C Hillenmeyer et al, 2010 20226027
Nocodazole TUB1 YMLO85C Guthrie & Wickner, 1988 3292537
Nocodazole TUB2 YFLO37W Laclette et al, 1980 7356473
Nocodazole TUB3 YML124C Laclette et al, 1980 7356473
Nystatin ERG11 YHR007C te Welscher et al, 2010 20385867
Omeprazole PMA1 YGLOO8C Monk et al, 1995 7548148
Pentamidine PNT1 YOR266W He & Fox, 1999 10490599
Phenylaminopyrimidine  PKC1 YBL105C Luesch et al, 2005 15664515
Polyoxin D CHS1 YNL192W Cabib, 1991 2014972
Polyoxin D CHS2 YBRO38W Cabib, 1991 2014972
Prednisolone HSC82 YMR186W Mandal et al, 2008 18443039
Prednisolone HSP82 YPL240C Mandal et al, 2008 18443039
Quinine TAT2 YOLO20W Kozoie et al, 2009 19416971
Radicicol HSC82 YMR186W Taldone et al, 2009 19017562
Radicicol HSP82 YPL240C Taldone et al, 2009 19017562
Rapamycin TOR1 YJRO66W Zheng & Schreiber, 1997 9096347
Rapamycin TOR2 YKL203C Zheng & Schreiber, 1997 9096347
Sirtinol SIR2 YDLO42C Grozinger et al, 2001 11483616
Splitomicin SIR2 YDL042C Bedalov et al, 2001 11752457
Staurosporine PKC1 YBL105C Yoshida et al, 1992 1538690
Sulconazole nitrate ERG11 YHR0O07C Dimster-Denk et al, 1999 10224154
Sulfamethoxazole FOL1 YNL256W Patel et al, 2003 12820798
Sulfamethoxazole FOL3 YMR113W Patel et al, 2003 12820798
Sulfanilamide FOL1 YNL256W Patel et al, 2003 12820798
Sulfanilamide FOL3 YMR113W Patel et al, 2003 12820798
Tacrolimus (FK506) CNB1 YKL190W Parsons et al, 2004 14661025
Terbinafine ERG1 YGR175C Jandrositz et al, 1991 1743514
Thiabendazole TUB1 YMLO85C Chanklan et al, 2008 18391444
Thiabendazole TUB2 YFLO37W Chanklan et al, 2008 18391444
Thiabendazole TUB3 YML124C Chanklan et al, 2008 18391444
Tolnaftate ERG1 YGR175C White et al, 1998 9564569
Tunicamycin ALG7 YBR243C Barnes et al, 1984 6096695
Wortmannin STT4 YLR305C Kaufer, et al 1983 9346907
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Supplementary Table 2. Drug synergy predictions made using synergistic genetic interactions between genes encoding drug targets.

Drug(s) Target Drug(s) Target Genetic Interaction Drug Pair tested | Reason if not tested’
Scores between
Genes Encoding
Targets+
Myriocin Lcb2 Cyclosporin A, Tacrolimus (FK506) Cnbl 0.0365, -0.1859, 0 Myriocin - tested
Tacrolimus
Myriocin Lcb2 Ansamycin, Geldanamycin, Hsp82 0,-0.3218,0 Myriocin - tested
Prednisolone, Radicicol Radicicol
Myriocin Lcb2 Quinine Tat2 0,-0.2611,0 Myriocin - tested
Quinine
Myriocin Lcbl Hygromycin Hocl -0.1577, SG, SG Myriocin - tested
Hygromycin
Lithium Inm1 Cyclosporin A, Tacrolimus (FK506) Cnbl 0, -0.0983 Lithium - tested
Tacrolimus
Lithium Inm1 Ansamycin, Geldanamycin, Hsc82 0, SG, SG Lithium - tested
Prednisolone, Radicicol Radicicol
Lithium Inm1 Ansamycin, Geldanamycin, Hsp82 0,0, SG, SG Lithium - tested
Prednisolone, Radicicol Radicicol
Lithium Met22 Ansamycin, Geldanamycin, Hsp82 0, SL, SL Lithium - tested
Prednisolone, Radicicol Radicicol
Lithium Met22 Aureobasidin A Aurl -0.1134 Lithium - tested
Aureobasidin A
Latrunculin B Actl Cyclosporin A, Tacrolimus (FK506) Cnb1 0.1050, -0.1181, 0, O, Latrunculin B - tested
0,0 Tacrolimus
Latrunculin B Actl Dyclonine, Fenpropimorph, Erg2 -0.0972, 0, 0, 0.0515, Latrunculin B - tested
Haloperidol 0, 0.0657,0,-0.1119, Dyclonine,
0,0,0 Latrunculin B -
Haloperidol,
Latrunculin B -
Fenpropimorph
Hygromycin Hocl Latrunculin B Actl -0.2238,-0.0478, 0,0, | Hygromycin - tested

-0.1292, SG, SG

Latrunculin B




Cycloheximide Rpl41A | Ansamycin, Geldanamycin, Hsp82 0,SL,SL Cycloheximide - tested
Prednisolone, Radicicol Radicicol

Benomyl, Carbendazim, Colchiceine, Tub2 Ansamycin, Geldanamycin, Hsc82 SG, SG Benomyl - tested

Fenbendazole, Mebendazole, Nocodazole, Prednisolone, Radicicol Radicicol

Thiabendazole

Benomyl, Carbendazim, Colchiceine, Tub2 Ansamycin, Geldanamycin, Hsp82 SG, SG Benomyl - tested

Fenbendazole, Mebendazole, Nocodazole, Prednisolone, Radicicol Radicicol

Thiabendazole

Benomyl, Carbendazim, Fenbendazole, Tubl Ansamycin, Geldanamycin, Hsc82 SG, SG Benomyl - tested

Mebendazole Prednisolone, Radicicol Radicicol

Benomyl, Carbendazim, Fenbendazole, Tubl Ansamycin, Geldanamycin, Hsp82 SG, SG Benomyl - tested

Mebendazole Prednisolone, Radicicol Radicicol

Benomyl, Carbendazim, Colchiceine, Tub3 Pentamidine Pntl -0.3242, 0, SL, SL Benomyl - tested

Fenbendazole, Mebendazole, Nocodazole, Pentamidine

Thiabendazole

Benomyl, Carbendazim, Colchiceine, Tub3 Latrunculin B Actl -0.2028,-0.0472,0,0, | Benomyl - tested

Fenbendazole, Mebendazole, Nocodazole, -0.0970, -0.0419, SG, Latrunculin B

Thiabendazole SG

Benomyl, Carbendazim, Colchiceine, Tub3 Calyculin A Glc7 0, SG, SG Benomyl - tested

Fenbendazole, Mebendazole, Nocodazole, Calyculin A

Thiabendazole

Wortmannin Stt4 Phenylaminopyrimidine, Pkcl SG, SG Wortmannin - tested

Staurosporine Staurosporine

Wortmannin Stt4 Aureobasidin A Aurl SL, SL Wortmannin - tested
Aureobasidin A

Tunicamycin Alg7 Latrunculin B Actl SL, SL Tunicamycin - tested
Latrunculin B

Caffeine, Rapamycin Torl Terbinafine, Tolnaftate Ergl SG, SG Terbinafine- tested
Rapamycin

Ansamycin, Geldanamycin, Prednisolone, Hsc82 Terbinafine, Tolnaftate Ergl SG, SG Terbinafine- tested

Radicicol Radicicol

Ansamycin, Geldanamycin, Prednisolone, Hsp82 Terbinafine, Tolnaftate Ergl SG, SG Terbinafine- tested

Radicicol Radicicol




Phenylaminopyrimidine, Staurosporine Pkcl Cyclosporin A, Tacrolimus (FK506) Cnbl -0.3690, 0, SG, SG Staurosporine - tested
Tacrolimus
Phenylaminopyrimidine, Staurosporine Pkcl Ansamycin, Geldanamycin, Hsc82 -0.0620, -0.0686, Staurosporine - tested
Prednisolone, Radicicol -0.1156,0,0 Radicicol
Phenylaminopyrimidine, Staurosporine Pkcl Lithium Met22 -0.1208, 0, SG, SG Staurosporine - tested
Lithium
Phenylaminopyrimidine, Staurosporine Pkcl Hygromycin Hocl 0.0867, 0, SG, SG Staurosporine - tested
Hygromycin
Phenylaminopyrimidine, Staurosporine Pkcl Dyclonine, Fenpropimorph, Erg2 0,0,0,-0.1300, Staurosporine - tested
Haloperidol -0.0944 Dyclonine,
Staurosporine -
Haloperidol,
Staurosporine -
Fenpropimorph
Caffeine, Rapamycin Torl Ansamycin, Geldanamycin, Hsc82 0, SG, SG Rapamycin - tested
Prednisolone, Radicicol Radicicol
Caffeine, Rapamycin Torl Ansamycin, Geldanamycin, Hsp82 0,0, SG, SG Rapamycin - tested
Prednisolone, Radicicol Radicicol
Mamsa, Rapamycin Tor2 Ansamycin, Geldanamycin, Hsc82 0,0,0,SG, SG Rapamycin - tested
Prednisolone, Radicicol Radicicol
Mamsa, Rapamycin Tor2 Ansamycin, Geldanamycin, Hsp82 0,0,0,SG, SG Rapamycin - tested
Prednisolone, Radicicol Radicicol
Mamsa, Rapamycin Tor2 Lithium Inm1 -0.0932,0,0 Rapamycin - tested
Lithium
Caffeine, Rapamycin Torl Latrunculin B Actl 0, -0.0801, Rapamycin - tested
-0.0535,0,0,0 Latrunculin B
Mamsa, Rapamycin Tor2 Hygromycin Hocl 0,-0.0829, 0 Rapamycin - tested
Hygromycin
Ansamycin, Geldanamycin, Prednisolone, Hsc82 Latrunculin B Actl -0.1247,0,0,0,0, 0, Radicicol - tested
Radicicol SG, SG, SG, SG Latrunculin B
Ansamycin, Geldanamycin, Prednisolone, Hsp82 Latrunculin B Actl 0,-0.0467, 0,0, Radicicol - tested

Radicicol

0.1094, 0, SG, SG

Latrunculin B




Ansamycin, Geldanamycin, Prednisolone, Hsp82 Hygromycin Hocl 0,0,SL,SL Radicicol - tested
Radicicol Hygromycin
Ansamycin, Geldanamycin, Prednisolone, Hsc82 Clozapine Cox17 SG, SG Radicicol - tested
Radicicol Clozapine
Ansamycin, Geldanamycin, Prednisolone, Hsp82 Clozapine Cox17 SG, SG Radicicol - tested
Radicicol Clozapine
Quinine Tat2 Ansamycin, Geldanamycin, Hsc82 SG, SG Quinine - tested
Prednisolone, Radicicol Radicicol
Quinine Tat2 Ansamycin, Geldanamycin, Hsp82 0, SG, SG Quinine - tested
Prednisolone, Radicicol Radicicol
Amphotericin B Erg28 Ansamycin, Geldanamycin, Hsp82 SL, SL none at least one drug
Prednisolone, Radicicol targets ergosterol
metabolism
Amphotericin B Erg28 Fenpropimorph Erg24 SL, SL none at least one drug
targets ergosterol
metabolism
Amsacrine, Doxorubicin, Idarubicin Top2 Camptothecin Topl SL, SG, SL, SG none Camptothecin does
not mimic deletion of
Topl
Ansamycin, Geldanamycin, Prednisolone, Hsp82 Ansamycin, Geldanamycin, Hsc82 -0.4932, SL, SG, SG, SL, | none predicted drug pair
Radicicol Prednisolone, Radicicol SG, SG involves the same
drug(s)
Ansamycin, Geldanamycin, Prednisolone, Hsc82 Dyclonine, Fenpropimorph, Erg2 SG, SG none at least one drug
Radicicol Haloperidol targets ergosterol
metabolism
Ansamycin, Geldanamycin, Prednisolone, Hsp82 Dyclonine, Fenpropimorph, Erg2 0, SG, SG none at least one drug
Radicicol Haloperidol targets ergosterol
metabolism
Atorvastatin, Compactin, Lovastatin Hmg?2 Atorvastatin, Cervastatin, Hmgl -0.8069, SL, SG, SG, SL, | none predicted drug pair
Compactin, Lovastatin SG, SG involves the same
drug(s)
Benomyl, Carbendazim, Colchiceine, Tub3 Benomyl, Carbendazim, Tubl SL, SL none predicted drug pair

Fenbendazole, Mebendazole, Nocodazole,
Thiabendazole

Fenbendazole, Mebendazole

involves the same
drug(s)




Caffeine, Rapamycin Torl Hydroxyurea Rnrl SG, SG none Hydroxyurea did not
inhibit cell growth
Calyculin A Glc7 Caspofungin Fks1 -0.1227, SG, SG none Caspofungin was not
obtained
Camptothecin Topl Calyculin A Glc7 -0.1179 none Camptothecin does
not mimic deletion of
Topl
Camptothecin Topl Caspofungin Fks1 -0.0559, 0, SL, SL none Camptothecin does
not mimic deletion of
Topl
Camptothecin Topl Sirtinol, Splitomicin Sir2 SG, SG none Camptothecin does
not mimic deletion of
Topl
Caspofungin Fks1 Cyclosporin A, Tacrolimus (FK506) Cnbl -0.0782, SL, SL none Caspofungin was not
obtained
Caspofungin Fks1 Latrunculin B Actl 0,0,0,-0.1290, none Caspofungin was not
-0.0914, 0.0566, SG, obtained
SG
Caspofungin Fks1 Nocodazole Exo84 -0.1919 none Nocodazole did not
inhibit cell growth
Cyclosporin A, Tacrolimus (FK506) Cnbl Nikkomycin X/Z, Polyoxin D Chs2 SL, SL none Nikkomycin X/Z or
Polyoxin D did not
inhibit cell growth
Fenpropimorph Erg24 Amphotericin B Erg28 SL,SL none at least one drug
targets ergosterol
metabolism
Fenpropimorph Erg24 Dyclonine, Fenpropimorph, Erg2 SL, SL none at least one drug
Haloperidol targets ergosterol
metabolism
Guanidine hydrochloride Hsp104 | Nocodazole Exo84 -0.1562 none Nocodazole did not

inhibit cell growth




Hydroxyurea Rnr4 Ansamycin, Geldanamycin, Hsc82 SG, SG none Hydroxyurea did not
Prednisolone, Radicicol inhibit cell growth
Hydroxyurea Rnr4 Ansamycin, Geldanamycin, Hsp82 SG, SG none Hydroxyurea did not
Prednisolone, Radicicol inhibit cell growth
Hygromycin Hocl Caspofungin Fks1 -0.1356, 0, SG, SG none Caspofungin was not
obtained
Mamsa, Rapamycin Tor2 Caffeine, Rapamycin Torl -0.6085, -0.4658, none predicted drug pair
-0.1682, SG, SG, SG, involves the same
SG drug(s)
Omeprazole Pmal Hygromycin Hocl -0.1204, SG, SG none Omeprazole did not
inhibit cell growth
Phenylaminopyrimidine, Staurosporine Pkcl Atorvastatin, Cervastatin, Hmgl -0.1601, 0.0396, 0, O, none Compactin &
Compactin, Lovastatin 0 Lovastatin did not
inhibit cell growth
Phenylaminopyrimidine, Staurosporine Pkcl Caspofungin Fks1 -0.4344, 0, SL, SG, SL, none Caspofungin was not
SG obtained
Sirtinol, Splitomicin Sir2 Latrunculin B Actl SG, SG none Sirtinol activates Sir2
Wortmannin Stt4 Caspofungin Fks1 SL, SL none Caspofungin was not

obtained

T Genetic interactions learned from BioGrid are given as SL: Synthetic Lethality, SG: Synthetic Growth Defect / Negative Genetic. Genetic Interactions learned from

Costanzo et al. and Baryshnikova et al. are given as scores described in these works, where a score < -0.08 and p < 0.05 is considered as a negative genetic interaction.

¥ Testing of some drug pairs that included an ergosterol pathway targeting drug were omitted since ergosterol pathway targeting drugs are predicted to be synergistic

according to the bioavailability model.




Supplementary Figure 1. For each pairwise drug interaction experiment, drug pairs were combined in 8
x 8 matrices where the concentration of one drug was linearly increased along each axis. On the left,
growth rates for each 8 x 8 matrix is shown (white corresponds to high growth and black corresponds to
no growth. Color bar is identical to Figure 2.). Also shown are sample isoboles (white solid lines), largest
isobole used for drug interaction scoring (yellow dots), and drug interaction scores. On the right, raw
data plots are shown, where the x axis of each cell corresponds to time (0 to 24 hours), and the y axis
corresponds to ODsgs measurements (0 to 1). For drug name abbreviations, see Table 1.
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