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Figure S1. Distribution of the autophagy modulators based on their structure (/eff) and interaction
pattern (right) similarities. (a, b) Activators. (¢, d) Inhibitors. (e, f) Dual-modulators. Structure is
characterized by 2D fingerprints, and patterns by the identity of their targets listed in DrugBank.
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Figure S2. Population of autophagy modulators with different degrees (different numbers of
associated targets). Note that ~60 modulators (out of 225) interact with a single protein, while 17
of them interact each with more than 20 targets.
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Figure S3. Additional data on the number of known and predicted targets of activators.



Table S1. 225 autophagy modulators.

Activators
No. Drug DrugBank ID No. of Known Targets Reference
1 6-Mercaptopurine DB01033 4 1
2 Acetazolamide DB00819 8 2
3 Actinomycin D DB00970 2 3
4 Afatinib DB08916 3 4
5 Alisertib DB05220 1 5
6 Amiodarone DBO1118 7 6
7 Aspirin DB00945 18 7
8 AT9283 DB05169 2 8
9 Bexarotene DB00307 3 9
10 Bicalutamide DB01128 1 10
11 Cabazitaxel DB06772 2 11
12 Cabergoline DB00248 20 12
13 Capsaicin DB06774 2 13
14 Carbamazepine DB00564 4 14
15 Carfilzomib DB08889 6 15
16 Ciclopirox DB01188 1 16
17 Cilostazol DBO01166 1 17
18 Clofarabine DB00631 2 18
19 Colchicine DB01394 2 19
20 Crizotinib DB08865 2 20
21 Curcumin DB11672 5 21
22 Cytarabine DB00987 1 22
23 Dasatinib DB01254 23 23
24 Dexamethasone DB01234 5 24
25 Diazoxide DB01119 6 25
26 Dienogest DB09123 2 26
27 Enzalutamide DB08899 1 27
28 Erlotinib DB00530 2 28
29 Etoposide DB00773 2 29
30 Ezetimibe DB00973 3 30
31 Fasudil DB08162 4 31
32 Fenofibrate DB01039 5 32
33 Flavopiridol DB03496 12 33
34 Fluoxetine DB00472 7 34
35 Fulvestrant DB00947 1 35
36 Gefitinib DB00317 1 36
37 Gemcitabine DB00441 3 37
38 Genistein DB01645 13 38
39 Glibenclamide DB01016 9 39
40 GW 501516 DB05416 2 40
41 Hesperidin DB04703 1 41
42 Hydroxyurea DB01005 1 42
43 Imatinib DB00619 9 43
44 Imiquimod DB00724 2 44
45 Isoniazid DB00951 4 45
46 Itraconazole DBO01167 1 46
47 Ivermectin DB00602 2 47
48 Ketanserin DB12465 1 48
49 Lamotrigine DB00555 35 49
50 Lapatinib DB01259 2 50
51 Meloxicam DB00814 2 51
52 Metyrapone DBO01011 1 52
53 Mevastatin DB06693 1 53
54 Mifepristone DB00834 4 54
55 Mocetinostat DB11830 3 55
56 Niacin DB00627 4 56
57 Nifedipine DBO1115 9 57
58 Nilotinib DB04868 2 58
59 Nitroxoline DB01422 1 59




Nordihydroguaiaretic

60 . DB00179 60
acid

61 Noscapine DB06174 61
62 Obatoclax DBI12191 62
63 Olanzapine DB00334 63
64 Olaparib DB09074 3 64
65 Panobinostat DB06603 11 65
66 Pazopanib DB06589 10 66
67 Pemetrexed DB00642 4 67
68 Pentoxifylline DB00806 6 68
69 Perifosine DB06641 3 69
70 Piceatannol DB08399 3 70
71 Piperine DB12582 1 71
72 Ponatinib DB08901 72
73 Pregnenolone DB02789 73
74 Purvalanol A DB04751 74
75 Quercetin DB04216 27 75
76 Quizartinib DB12874 1 76
77 Regorafenib DB08896 18 77
78 Resveratrol DB02709 25 78
79 Ruxolitinib DB08877 2 79,80
80 Salicylic acid DB00936 3 81
81 Sertindole DB06144 8 82
82 Simvastatin DB00641 3 83
83 Sorafenib DB00398 10 84
84 Spironolactone DB00421 27 85
85 Sulfasalazine DB00795 10 86
86 Sulindac DB00605 7 87
87 Sunitinib DB01268 8 88
88 Tacrolimus DB00864 1 89
89 Tamoxifen DB00675 16 90
90 Taurine DB01956 21 91
91 Telmisartan DB00966 2 92
92 Tolvaptan DB06212 2 93
93 Topotecan DB01030 2 94
94 Troglitazone DB00197 9 95
95 Valproic acid DB00313 23 96
96 Vemurafenib DBO08881 1 97
97 Vinorelbine DB00361 1 98
98 Vismodegib DB08828 1 99
99 Kaempferol DB01852 1 100
100 L-Nicotine DB00184 13 101
101 4-Hydroxytamoxifen DB04468 7 102
102 Acetylcholine DB03128 6 103
103 Atorvastatin DB01076 3 104
104 Aminolevulinic acid DB00855 1 105
105 Bardoxolone DB12651 1 106
106 Chlorpromazine DB00477 26 107
107 Citalopram DB00215 5 108
108 Clemastine DB00283 1 109
109 Deferoxamine DB00746 1 110
110 Reserpine DB00206 3 111
111 Doxazosin DB00590 6 112
112 Dronedarone DB04855 18 113
113 Fluvastatin DB01095 1 114
114 Idarubicin DBO01177 1 115
115 Levobupivacaine DB01002 1 116
116 Loperamide DB00836 7 117
117 Maprotiline DB00934 17 118
118 Memantine DB01043 7 119
119 Metformin DB00331 1 120
120 Naproxen DB00788 2 121
121 Nicardipine DB00622 15 122




122 Nitroprusside DB00325 1 123
123 Nortriptyline DB00540 24 124
124 Daunorubicin DB00694 2 125
125 Doxorubicin DB00997 2 126
126 Glucosamine DB01296 4 127
127 Ouabain DB01092 3 128
128 Paroxetine DB00715 8 129
129 Prazosin DB00457 8 130
130 Proflavine DBO01123 1 131
131 Ranolazine DB00243 2 132
132 Rosuvastatin DB01098 1 133
133 Triflupromazine DB00508 5 134
134 Trimetazidine DB09069 1 135
135 Veliparib DB07232 2 136
136 Zoledronic acid DB00399 2 137
137 Procainamide DB01035 3 138
138 Raloxifene DB00481 4 139
139 Salbutamol DB01001 3 140
140 Vinblastine DB00570 6 141
141 Dantrolene DB01219 1 142
142 Theophylline DB00277 14 143,144
143 Clonidine DB00575 6 145
144 Tetracaine DB09085 2 146
145 Hydroxychloroquine DB01611 2 147
146 Flunarizine DB04841 5 148
147 XL765 (Voxtalisib) DB05241 5 149
148 Felodipine DB01023 13 150
149 Isradipine DB00270 7 151
150 Geldanamycin DB02424 3 152
151 Thalidomide DB01041 7 153
152 Zinc DB01593 124 154
153 Copper DB09130 145 155
154 Voacamine DB04877 1 156
155 Artenimol DB11638 78 157
156 Rapamycin DB00877 3 158
157 Everolimus DB01590 1 158
158 Temsirolimus DB06287 1 159
159 Spermidine DB03566 3 160
160 Verapamil DB00661 19 160
161 Ridaforolimus DB06233 1 161
162 Fluspirilene DB04842 3 158
163 Minoxidil DB00350 3 158
164 Rilmenidine DB11738 1 158
165 Metergoline DB13520 1 158
166 Fluphenazine DB00623 6 162
167 Cantharidin DB12328 1 163
168 Pimozide DB01100 4 158
169 Levosimendan DB00922 4 164
170 Omeprazole DB00338 2 165
171 Azelnidipine DB09230 1 166
172 Lacidipine DB09236 8 166
173 Nilvadipine DB06712 6 166
174 Nitrendipine DB01054 8 158
Inhibitors
No. Drug DrugBank ID No. of Known Targets Reference
1 Azithromycin DB00207 1 167
2 Heparin DB01109 12 168
3 Isosorbide mononitrate DB01020 1 169
4 PX-478 DB06082 1 170
5 Mefloquine DB00358 2 171
6 Pantoprazole DB00213 1 172
7 Chloroquine DB00608 3 173
8 Atropine DB00572 8 103




9 Propranolol DB00571 5 174
10 Quinacrine DB01103 3 175
11 Esmolol DB00187 1 176
12 Clarithromycin DB01211 3 177
13 Clotrimazole DB00257 3 178
14 Ebselen DB12610 1 179
15 Erythromycin DB00199 3 180
16 LY294002 DB02656 24 181
17 Methylprednisolone DB00959 1 182
18 Rhein DB13174 3 183
19 Rupatadine DB11614 2 184
20 Enalaprilat DB09477 2 185
21 Rutin DB01698 2 186,187
22 Sildenafil DB00203 3 188
23 Wortmannin DB08059 4 189
24 Estradiol DB00783 10 190
25 Nocodazole DB08313 1 160
26 Bafilomycin Al DB06733 1 160
27 Concanamycin A DB14062 1 158
28 Indomethacin DB00762 2 191
29 Fostamatinib DB12010 303 192
30 SR-9011 DB14014 2 193
31 SR-9009 DB14013 2 193
Dual-modulators
No. Drug DrugBank ID No. of Known Targets Reference
1 Dexmedetomidine DB00633 1 194,195
2 Emodin DB07715 2 196,197
3 Sitagliptin DB01261 1 198,199
4 2-Methoxyestradiol DB02342 5 200,201
5 Ginsenoside Rb DB06749 1 202,203
6 Rosiglitazone DB00412 7 204,205
7 Berberine DB04115 1 206
8 Irinotecan DB00328 9 207,208
9 Esomeprazole DB00736 1 209
10 Thioridazine DB00679 6 210
11 Adenosine DB00640 4 211
12 Bortezomib DB00188 2 212,213
13 Paclitaxel DB01229 6 214,215
14 Vincristine DB00541 2 216,217
15 Calcium DB01373 20 166,218
16 Lithium DB01356 4 219,220
17 Melatonin DB01065 10 159
18 Nimodipine DB00393 10 221,222
19 Trifluoperazine DB00831 6 223,224
20 Vorinostat DB02546 5 225226




Table S2. 993 known targets and 12 predicted targets of autophagy modulators. Rows highlighted in yellow (6 of
them) are the targets that interact with all three categories of modulators; those highlighted in green are the 32

ATG proteins participating in autophagy pathways (KEGG id: hsa04140)

Protein Name

No.
Drugs

Known Targets

Activator

Inhibitor

Dual-
modulator

Dexamethasone, Piperine, Fenofibrate, Tamoxifen,
Nuclear receptor subfamily 1 group I Genistein, Spironolactone, Resveratrol, Estradiol, .
i e member 2 17 Mifepristone, Nifedipine, Pregnenolone, Erlotinib, | Clotrimazole gl
Carbamazepine, Quercetin, Afimoxifene
. Spironolactone, Lacidipine, Felodipine, Isradipine,
2 |cacngy | Voltage-dependent L-type calcium 11 | Nilvadipine, Nicardipine, Nifedipine, Nitrendipine, | - Nimodipine
channel subunit beta-2 .
Dronedarone, Verapamil
. Spironolactone, Lacidipine, Felodipine, Isradipine,
3 | cacNAlD | Yoltage-dependent L-type calcium 11 | Nilvadipine, Nicardipine, Nifedipine, Nitrendipine, | - Nimodipine
channel subunit alpha-1D .
Dronedarone, Verapamil
. Sertindole, Pimozide, Tamoxifen, Chlorpromazine, . .
4 | KCNH2 Potassu_lm vl lie i 14 Prazosin, Fluoxetine, Amiodarone, Procainamide, Clarlthromy_cm, Thioridazine
subfamily H member 2 . . Erythromycin
Dronedarone, Verapamil, Doxazosin
Loperamide, Felodipine, Flunarizine, Melatonin,
5 | CALMI1 Calmodulin 11 Fluphenazine, Nicardipine, Chlorpromazine, - Calcium,
Nifedipine, Pimozide Trifluoperazine
Mast/stem cell growth factor receptor Nilotinib, Sunitinib, Regorafenib, Pazopanib, .. )
6 | KIT Kit K Sorafenib, Ponatinib, Dasatinib, Imatinib Fostamatinib
) } . Spironolactone, Lacidipine, Felodipine, Isradipine, . ..
7 | cacnaic | Voltage-dependent L-type calcium 12 | Nilvadipine, Nicardipine, Nifedipine, Nitrendipine, | - Nimodipine,
channel subunit alpha-1C . Calcium
Dronedarone, Verapamil
) } . Spironolactone, Lacidipine, Felodipine, Isradipine,
8 |cacnarg | Yoltage-dependent L-type calcium 10 | Nilvadipine, Nifedipine, Nitrendipine, ; Nimodipine
channel subunit alpha-1S ?
Dronedarone, Verapamil
9 | PDGFRB Platelet-derived growth factor receptor 7 Sumtl_m_b, Rego‘ra‘femb, Pazopanib, Sorafenib, Fostamatinib B
beta Dasatinib, Imatinib
10 | MTOR Serine/threonine-protein kinase mTOR 6 )S(ilrd;?s;uliverohmus, e, I s, Fostamatinib -
1 CACNA2D | Voltage-dependent calcium channel 7 Spironolactone, Nilvadipine, Felodipine, ) )
1 subunit alpha-2/delta-1 Isradipine, Nicardipine, Nifedipine, Nitrendipine
12 | PDGFRA Platelet-derived growth factor receptor 6 Pona_tu_‘nb, Pazopanib, Regorafenib, Sunitinib, Fostamatinib )
alpha Imatinib
13 | cACNATH Voltage-dependent T-type calcium 7 Spironolactone, Felodipine, Flunarizine, Isradipine, | )
channel subunit alpha-1H Amiodarone, Nifedipine, Nitrendipine
14 | AnR Aryl hydrocarbon receptor 7 Atorvastatin, Cantharidin, Quercetin, Resveratrol, ) Nlmoc_hpme,
Omeprazole Emodin
Sertindole, Doxazosin, Nicardipine, Lamotrigine,
. Chlorpromazine, Prazosin, Clonidine, Citalopram, Thioridazine,
15 | ADRATA | Alpha-1A adrenergic receptor 16 Cabergoline, Olanzapine, Dronedarone, Verapamil, | - Trifluoperazine
Nortriptyline, Maprotiline
16 CACNAZ2D | Voltage-dependent calcium channel 5 Spironolactone, Felodipine, Isradipine, B B
2 subunit alpha-2/delta-2 Amiodarone, Nitrendipine
17 | TUBB Tubulin beta chain 6 COICh.l cine, Vinorelbine, Copper, Vinblastine, - Vincristine
Artenimol
L . Spironolactone, Tamoxifen, Masoprocol, Zinc, B B
18 | SHBG Sex hormone-binding globulin 7 Genistein, Quercetin, Afimoxifene
19 | CBR1 Carbonyl reductase [NADPH] 1 4 Quercetin, Resveratrol, Curcumin Rutin -
Sertindole, Doxazosin, Nicardipine,
20 | ADRAIB | Alpha-1B adrenergic receptor 13 Chlorprqmazme, Prazosin, Clomdmg, Cabergoline, | _ Thioridazine
Olanzapine, Dronedarone, Verapamil,
Nortriptyline, Maprotiline
21 | ABL1 Tyrosine-protein kinase ABL1 6 f;g;%?éb’ Nilotinib, Regorafenib, Dasatinib, Fostamatinib -
22 | CACNBI Voltage—depeqdent L-type calcium 6 Splroqo!agtone, Lac1dlpme, Dronedarone, B Nimodipine
channel subunit beta-1 Azelnidipine, Verapamil
23 | FRK Tyrosine-protein kinase FRK 3 Regorafenib, Dasatinib Fostamatinib -
24 | HDAC2 Histone deacetylase 2 5 Theophyllme, Valproic Acid, Panobinostat, - Vorinostat
Mocetinostat
25 | ENOI1 Alpha-enolase 3 Zinc, Copper, Artenimol - -
26 | SI00A8 Protein S100-A8 3 Zinc, Copper - Calcium
27 | PRDX1 Peroxiredoxin-1 3 Zinc, Copper, Artenimol - -




Sertindole, Doxazosin, Nicardipine,
Chlorpromazine, Prazosin, Clonidine, Cabergoline,

28 | ADRAID | Alpha-1D adrenergic receptor 11 Dronedarone, Verapamil, Nortriptyline, -
Maprotiline
29 |FGFR2 | Fibroblast growth fact tor 2 5 | Ponatinib, Thalidomide, Regorafenib Heparin,
ibroblast growth factor receptor onatinib, Thalidomide, Regorafeni Fostamatinib -
30 | FGFR1 Fibroblast growth factor receptor 1 5 Ponatinib, Sorafenib, Regorafenib Heparin, -
gr ep > » Re8 Fostamatinib
31 |FLT3 EE?[,? tor-type tyrosine-protein kinase 5 Ponatinib, Sorafenib, Sunitinib, Quizartinib Fostamatinib -
32 |FLT4 Vascular endothelial growth factor 5 Pazopanib, Sorafenib, Regorafenib, Sunitinib Fostamatinib -
receptor 3
33 | TNNCI Troponin C, slow skeletal and cardiac 4 Felodipine, Levosimendan ) Ca‘lclum, .
muscles Trifluoperazine
34 | RET Proto-oncogene tyrosine-protein kinase 4 Ponatinib, Sorafenib, Regorafenib Fostamatinib -
receptor Ret
Sertindole, Pimozide, Triflupromazine,
. Fluspirilene, Fluphenazine, Lamotrigine, Thioridazine,
35 | DRD2 D(2) dopamine receptor 14 Chlorpromazine, Memantine, Cabergoline, ) Trifluoperazine
Olanzapine, Nortriptyline, Maprotiline
- - - - divine. D ‘ —
36 | CACNB4 Voltage depen‘dent L-type calcium 5 Splronolgctone, Lacidipine, Dronedarone, ) Nimodipine
channel subunit beta-4 Verapamil
37 | CACNB3 Voltage—depen‘dent L-type calcium 5 Splronolgctone, Lacidipine, Dronedarone, ) Nimodipine
channel subunit beta-3 Verapamil
38 | S1I00A2 Protein S100-A2 3 Zinc, Copper - Calcium
39 | HSPAS Heat shock cognate 71 kDa protein 3 Copper, Dasatinib, Artenimol - -
40 | PAHB Protein disulfide-isomerase 3 Zinc, Copper, Artenimol - -
41 | EEF1Al Elongation factor 1-alpha 1 3 Zinc, Copper, Artenimol - -
g . LY-294002,
4 |pik3cg | Phosphatidylinositol 4,5-bisphosphate 5 | XL765, Quercetin Fostamatinib, | -
3-kinase catalytic subunit y isoform W, .
ortmannin
43 |NTRg1 | High affinity nerve growth factor 3 | Regorafenib, Imatinib Fostamatinib ;
receptor
44 | EPHA2 Ephrin type-A receptor 2 3 Regorafenib, Dasatinib Fostamatinib -
45 |PRKAB] | >-AMP-activated protein kinase 3 Metformin, Acetylsalicylic acid Fostamatinib -
subunit beta-1
46 | HMGCR 3-hydroxy-3-methylglutaryl-coenzyme 5 Slmvastatlr‘l, Fluvastatin, Atorvastatin, Mevastatin, )
A reductase Rosuvastatin
Peroxisome proliferator-activated Sulindac, Valproic Acid, Fenofibrate, .
47 | PPARD receptor delta 6 Troglitazone, GW-501516 ] Rosiglitazone
48 | BRAF Serine/threonine-protein kinase B-raf 4 Vemurafenib, Sorafenib, Regorafenib Fostamatinib -
49 | HDACI Histone deacetylase 1 4 Zinc, Panobinostat, Mocetinostat - Vorinostat
50 | FLTI Xiaclz(r:::lirlendothehal growth factor 5 Pazopanib, Sorafenib, Regorafenib, Sunitinib Fostamatinib -
51 | cACNAIF Voltage—depen‘dent L-type calcium 5 Splronolgctone, Lacidipine, Dronedarone, ) Nimodipine
channel subunit alpha-1F Verapamil
ADORA2 . . AP .. . .
52 A Adenosine receptor A2a 5 Theophylline, Pentoxifylline, Lamotrigine Mefloquine Adenosine
53 | HDAC3 Histone deacetylase 3 3 Panobinostat, Mocetinostat - Vorinostat
54 | AURKB Aurora kinase B 3 AT9283, HESPERIDIN Fostamatinib -
P . liferat tivated Fenofibrate, Sulfasalazine, Valproic Acid, Indomethacin
55 | PPARG croxisome prolerafor-activate 10 | Resveratrol, Amiodarone, Telmisartan, - omethacin,
receptor gamma . . Rosiglitazone
Troglitazone, Curcumin
56 | KCNJ11 ATP—s‘CnsltIVC inward rectifier 4 Diazoxide, Levosimendan, Verapamil, Glyburide |- -
potassium channel 11
Lamotrigine, Spermidine, Amiodarone,
. . . Propranolol,
57 | ADRBI1 Beta-1 adrenergic receptor 10 Cabergoline, Salbutamol, Olanzapine, Esmolol -
Dronedarone, Nortriptyline
58 | UGT3Al UDP-glucuronosyltransferase 3A1 2 Quercetin, Kaempherol - -
59 | RPS6KA1 | Ribosomal protein S6 kinase alpha-1 2 Purvalanol A Fostamatinib -
60 | APOBR Apolipoprotein B receptor 2 Zinc, Copper - -
61 | APOAL1 Apolipoprotein A-I 2 Zinc, Copper - -
62 | SFPQ :Eillcmg factor, proline- and glutamine- ) Copper, Artenimol ) )
Rilmenidine, Lamotrigine, Chlorpromazine,
63 | ADRA2A | Alpha-2A adrenergic receptor 11 Prazosin, Clonidine, Cabergoline, Olanzapine, - Dexmedetomidine

Dronedarone, Nortriptyline, Maprotiline
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64 | KRT1 Keratin, type II cytoskeletal 1 2 Zinc, Copper - -
Insulin-like growth factor-binding .
65 | IGFALS protein complex acid labile subunit 2 Zinc, Copper ] ]
66 | DDR1 Epithelial discoidin domain-containing 5 Imatinib Fostamatinib )
receptor 1
67 | CFH Complement factor H 2 Zinc, Copper - -
68 | APOE Apolipoprotein E 2 Zinc, Copper - -
69 | C8B Complement component C8 beta chain 2 Zinc, Copper - -
70 | CABPA C4b-binding protein alpha chain 2 Zinc, Copper - -
71 | KNG1 Kininogen-1 2 Zinc, Copper - -
72 | APOA2 Apolipoprotein A-IT 2 Zinc, Copper - -
73 | CAST Calpastatin 2 Artenimol - Calcium
74 | SNCA Alpha-synuclein 2 Resveratrol, Copper - -
75 | YESI Tyrosine-protein kinase Yes 2 Dasatinib Fostamatinib -
Sertindole, Fluspirilene, Paroxetine, Ketanserin,
. Fluphenazine, Lamotrigine, Chlorpromazine T
HTR2A -h L . > . ? -
76 5-hydroxytryptamine receptor 2A 12 Cabergoline, Olanzapine, Nortriptyline, Thioridazine
Maprotiline
77 | NRID2 Nuclear receptor subfamily 1 group D ) ) SR-9009, SR-
member 2 9011
78 | NRIDI Nuclear receptor subfamily 1 group D ) ) SR-9009, SR-
member 1 9011
79 | EGFR Epidermal growth factor receptor 6 Erlotinib, Lapatinib, Afatinib, Alvocidib, Gefitinib | Fostamatinib -
80 | KHSRP Far upstream element-binding protein 2 2 Resveratrol, Artenimol - -
81 | APLPI Amyloid-like protein 1 2 Zinc, Copper - -
82 | PDIA3 Protein disulfide-isomerase A3 2 Zinc, Copper - -
83 |- Ig kappa chain V-III region GOL 2 Zinc, Copper - -
34 | PPARA Peroxisome proliferator-activated 7 Resveratrol, Fenofibrate, Valproic Acid, Indomethacin,
receptor alpha Troglitazone, GW-501516 ] Rosiglitazone
85 | ESRRA Steroid hormone receptor ERR1 3 Genistein, Troglitazone, Afimoxifene - -
86 | FGFR3 Fibroblast growth factor receptor 3 3 Ponatinib, Pazopanib Fostamatinib -
87 | DSP Desmoplakin 2 Zinc, Artenimol - -
88 | SERPINA4 | Kallistatin 2 Zinc, Copper - -
89 | KRT9 Keratin, type I cytoskeletal 9 2 Zinc, Copper - -
90 | KRT10 Keratin, type I cytoskeletal 10 2 Zinc, Copper - -
91 | ITIH2 Inter-alpha-trypsin inhibitor heavy 2 Zinc, Copper - -
92 | HPR Haptoglobin-related protein 2 Zinc, Copper - -
. . Paroxetine, Nicardipine, Lamotrigine, Olanzapine, .
93 | CHRM4 Muscarinic acetylcholine receptor M4 8 Maprotiline, Nortriptyline, Acetylcholine Atropine -
94 | CLU Clusterin 2 Zinc, Copper - -
95 | CFI Complement factor I 2 Zinc, Copper - -
96 | APOA4 Apolipoprotein A-IV 2 Zinc, Copper - -
97 | AHSG Alpha-2-HS-glycoprotein 2 Zinc, Copper - -
98 | A1BG Alpha-1B-glycoprotein 2 Zinc, Copper - -
99 | S1I00A9 Protein S100-A9 2 Zinc - Calcium
100 | ATPsA1 | ATP synthase subunit alpha, 3 | PICEATANNOL, Quercetin, Artenimol . .
mitochondrial
101 [LYN Tyrosine-protein kinase Lyn 3 Ponatinib, Dasatinib Fostamatinib -
102 | TFF1 Trefoil factor 1 2 Raloxifene, Afimoxifene - -
Sertindole, Fluphenazine, Chlorpromazine,
103 | HTR2C 5-hydroxytryptamine receptor 2C 9 Fluoxetine, Citalopram, Cabergoline, Olanzapine, |- -
Nortriptyline, Maprotiline
104 | TEK Angiopoietin-1 receptor 3 Ponatinib, Regorafenib Fostamatinib -
105 | PGAM1 Phosphoglycerate mutase 1 2 Copper, Artenimol - -
HNRNPA?2 | Heterogeneous nuclear .
106 Bl ribonucleoproteins A2/B1 2 Copper, Artenimol ) )
107 | CYP1BI Cytochrome P450 1B1 3 Genistein, Quercetin - 2-Methoxyestradiol
108 | ZAK Mltogen—acnvated protein kinase kinase 5 Dasatinib Fostamatinib )
kinase MLT
109 | CSFIR Macrophage colony-stimulating factor 1 3 Sunitinib, Imatinib Fostamatinib -

receptor
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110 | ESRRG Estrogen-related receptor gamma 4 Tamoxifen, Troglitazone, Afimoxifene Estradiol -
111 | APP Amyloid beta A4 protein 4 Zinc, Resveratrol, Copper, Deferoxamine - -
112 | EPHAS Ephrin type-A receptor 5 2 Dasatinib Fostamatinib -
113 | ATP4A K+-transporting ATPase o chain 1 3 Omeprazole Pantoprazole Esomeprazole
114 | FGR Tyrosine-protein kinase Fgr 2 Dasatinib Fostamatinib -
115 | CLICI Chloride intracellular channel protein 1 2 Copper, Artenimol - -
116 | ACTGI1 Actin, cytoplasmic 2 2 Copper, Artenimol - -
117 | PRKAG3 | -AMP-activated protein kinase 2 Acetylsalicylic acid Fostamatinib -
subunit gamma-3
118 | PRKAG2 | > -AMP-activated protein kinase 2 Acetylsalicylic acid Fostamatinib -
subunit gamma-2
119 | PRKAG1 | > AMP-activated protein kinase 2 Acetylsalicylic acid Fostamatinib -
subunit gamma-1
5'-AMP-activated protein kinase NPT ..
. - Isalicyl F -
120 | PRKAA2 kol cile 2 Acetylsalicylic acid ostamatinib
121 | PRKCG Protein kinase C gamma type 2 Tamoxifen Fostamatinib -
122 | RPS6KA3 | Ribosomal protein S6 kinase alpha-3 2 Acetylsalicylic acid Fostamatinib -
123 | DDR2 Discoidin domain-containing receptor 2 2 Regorafenib Fostamatinib -
Triflupromazine, Paroxetine, Nicardipine,
. . Lamotrigine, Chlorpromazine, Citalopram, . )
124 | CHRM1 Muscarinic acetylcholine receptor M 1 11 Olanzapine, Maprotiline, Nortriptyline, Atropine
Acetylcholine
125 | kDR Vascular endothelial growth factor 6 Pongtlmllb, Pazopanib, Sorafenib, Regorafenib, Fostamatinib )
receptor 2 Sunitinib
126 | SERPINAG | Corticosteroid-binding globulin 2 Zinc, Copper - -
127 | PGLYRP2 | N-acetylmuramoyl-L-alanine amidase 2 Zinc, Copper - -
Voltage-dependent P/Q-type calcium . . .
128 | CACNAIA channel subunit alpha-1A 3 Spironolactone, Loperamide, Verapamil - -
129 | ORM2 Alpha-1-acid glycoprotein 2 3 Chlorpromazine, Zinc, Thalidomide - -
130 | SCN2A :ﬁj}‘;m channel protein type 2 subunit 3| Valproic Acid, Metergoline, Lamotrigine ; ;
131 | TOPIMT | DNA topoisomerase I, mitochondrial 2 Topotecan Irinotecan -
132 | RRM1 Rlbonucleo§1de—dlphosphate reductase 3 Hydroxyurea, Gemcitabine, Clofarabine - -
large subunit
133 | RAF1 o) EOUDIET R SEtral TiEpiinG: 3 Sorafenib, Regorafenib Fostamatinib -
protein kinase
134 | SI00A4 Protein S100-A4 2 Copper - Trifluoperazine
135 | STK17B Serine/threonine-protein kinase 17B 2 Quercetin Fostamatinib -
. . . Rhein,
136 | ALOXS Arachidonate 5-lipoxygenase 5 Resveratrol, Sulfasalazine, Masoprocol Fostamatinib
. . Paroxetine, Nicardipine, Lamotrigine, Olanzapine, .
137 | CHRMS5 Muscarinic acetylcholine receptor M5 7 Nortriptyline, Maprotiline Atropine -
Meloxicam, Sulfasalazine, Acetylsalicylic acid,
138 | PTGS1 Prostaglandin G/H synthase 1 9 Naproxen, Sulindac, Minoxidil, Resveratrol, - Indomethacin
Salicylic acid
‘ E e 1 D — —
139 | TOP2A DNA topoisomerase 2-alpha 6 pr.OSlde’ fiarublcm, O.X(.)mblcm’ Genistein, - -
actinomycin, Daunorubicin
140 | GSN Gelsolin 2 Zinc, Copper - -
141 | CFL1 Cofilin-1 2 Copper, Artenimol - -
142 | PRKCI Protein kinase C iota type 2 Tamoxifen Fostamatinib -
143 | TNNC2 Troponin C, skeletal muscle 2 Felodipine - Calcium
144 | MAP4 Microtubule-associated protein 4 2 Artenimol - Paclitaxel
145 | PRKCE Protein kinase C epsilon type 2 Tamoxifen Fostamatinib -
146 | BIRCS Bacu!ovlral IAP repeat-containing 5 Reserpine ) Berberine
protein 5
147 | PSMBS Proteasome subunit beta type-5 2 Carfilzomib - Bortezomib
148 | ADORA1 | Adenosine receptor Al 4 Theophylline, Pentoxifylline, Lamotrigine - Adenosine
Meloxicam, Sulfasalazine, Acetylsalicylic acid,
149 | PTGS2 Prostaglandin G/H synthase 2 9 Naproxen, Sulindac, Resveratrol, Thalidomide, - Indomethacin
Salicylic acid
150 | PSMBI Proteasome subunit beta type-1 2 Carfilzomib - Bortezomib
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151 | C4B Complement C4-B 2 Zinc, Copper - -
152 | ITK Tyrosine-protein kinase ITK/TSK 2 Pazopanib Fostamatinib -
153 | SLC29A1 | Equilibrative nucleoside transporter 1 2 Troglitazone Fostamatinib -
154 | VIN Vitronectin 2 Zinc, Copper - -
155 | AGT Angiotensinogen 2 Zinc, Copper - -
c¢GMP-specific 3',5'-cyclic . e Sildenafil,
156 | PDESA phosphodiesterase 4 Theophylline, Pentoxifylline Fostamatinib
157 | PARP1 Poly [ADP-ribose] polymerase 1 4 Veliparib, Theophylline, Olaparib, Zinc - -
158 | ACSL4 Long-chain-fatty-acid--CoA ligase 4 2 Troglitazone - Rosiglitazone
159 | PON1 Serum paraoxonase/arylesterase 1 2 Zinc, Copper - -
160 | HDAC9 Histone deacetylase 9 2 Valproic Acid, Panobinostat - -
161 | FYN Tyrosine-protein kinase Fyn 2 Dasatinib Fostamatinib -
162 | PRRAB2 | > -AMP-activated protein kinase 2 Acetylsalicylic acid Fostamatinib -
subunit beta-2
163 | KRT2 Ke‘ratm, type II cytoskeletal 2 ) Zine, Copper ) )
epidermal
164 | PPAT Amidophosphoribosyltransferase 2 Mercaptopurine, Dasatinib - -
165 | CACNG1 | Voltage-dependent calcium channel 3 | Spironolactone, Nitrendipine, Fluspirilene ; ;
gamma-1 subunit
166 | IKBKB h.]hlbltor ofn.uclear factor kappa-B 3 Sulfasalazine, Acetylsalicylic acid Fostamatinib -
kinase subunit beta
167 | TTR Transthyretin 2 Zinc, Copper - -
168 | ERBB4 Receptor tyrosine-protein kinase erbB-4 2 Afatinib Fostamatinib -
169 | BCR Breakpoint cluster region protein 2 Ponatinib, Dasatinib - -
170 | AKT1 m;iséalpha smine izt e g s 3 Perifosine, Genistein, Resveratrol = =
Paroxetine, Nicardipine, Lamotrigine,
171 | CHRM3 Muscarinic acetylcholine receptor M3 9 Chlorpromazine, Olanzapine, Maprotiline, Atropine -
Nortriptyline, Acetylcholine
Triflupromazine, Paroxetine, Nicardipine,
172 | CHRM2 Muscarinic acetylcholine receptor M2 9 Lamotrigine, Olanzapine, Maprotiline, Atropine -
Nortriptyline, Acetylcholine
173 | HDACS8 Histone deacetylase 8 3 Zinc, Panobinostat - Vorinostat
174 | TOP2B DNA topoisomerase 2-beta 3 Daunorubicin, Dactinomycin, Etoposide - -
175 | RYR1 Ryanodine receptor 1 2 Dantrolene, Tetracaine - -
176 | PARP2 Poly [ADP-ribose] polymerase 2 2 Veliparib, Olaparib - -
177 | sLcoips | Selute carrier organic anion transporter 2 |- Clarithromycin | ginsenoside Rbl
family member 1B3
CACNAZ2D | Voltage-dependent calcium channel . . ..
178 3 subunit alpha-2/delta-3 2 Spironolactone, Nilvadipine - -
179 | PRKCD Protein kinase C delta type 2 Tamoxifen Fostamatinib -
180 | CSK Tyrosine-protein kinase CSK 2 Dasatinib Fostamatinib -
181 | FGFR4 Fibroblast growth factor receptor 4 2 Ponatinib Heparin -
182 | C5 Complement C5 2 Zinc, Copper - -
183 | BDKRBI | B1 bradykinin receptor 2 Zinc Enalaprilat -
184 | PDCD6 Programmed cell death protein 6 2 Zinc - Calcium
185 | PGK1 Phosphoglycerate kinase 1 2 Copper, Artenimol - -
Chlorpromazine, Prazosin, Clonidine, Cabergoline,
186 | ADRA2B | Alpha-2B adrenergic receptor 8 Olanzapine, Dronedarone, Nortriptyline, - -
Maprotiline
187 | GLRA1 Glycine receptor subunit alpha-1 4 Zinc, Taurine, Copper Atropine -
188 | TUBBI1 Tubulin beta-1 chain 3 Cabazitaxel, Colchicine - Paclitaxel
189 | ERBB2 Receptor tyrosine-protein kinase erbB-2 3 Lapatinib, Afatinib Fostamatinib -
190 | SCN5A Sodium channel protein type 5 subunit 5 Carbamgzepme, Yerapgmll, Valproic Acid, ) )
alpha Ranolazine, Procainamide
191 | CEBPB CCAAT/enhancer-binding protein beta 1 Quercetin - -
192 | NNMT Nicotinamide N-methyltransferase 1 Niacin - -
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Dual specificity mitogen-activated

193 | MAP2K3 R . 1 - Fostamatinib -
protein kinase kinase 3

194 | LRRK2 Leucllne—r"lch repeat serine/threonine- 1 ) Fostamatinib )
protein kinase 2

195 | HISTIHIE | Histone H1.4 1 Copper - -

196 | IGHA1 Ig alpha-1 chain C region 1 Zinc - -

197 | PZP Pregnancy zone protein 1 Zinc - -

198 | SERPIND1 | Heparin cofactor 2 2 Zinc, Copper - -

199 | ROCK2 Rho-associated protein kinase 2 2 Fasudil Fostamatinib -

200 | RIOK2 Serine/threonine-protein kinase RIO2 1 - Fostamatinib -

201 | ATP1A2 Sodlur"n/potasslum—transportmg ATPase 1 Ouabain ) )
subunit alpha-2

202 | aTPsc1 | ATP synthase subunit gamma, 2 | PICEATANNOL, Quercetin - -
mitochondrial

203 | HSPA2 Heat shock-related 70 kDa protein 2 1 Quercetin - -

204 | TUBG1 Tubulin gamma-1 chain 1 Vinblastine - -

205 | TUBEI1 Tubulin epsilon chain 1 Vinblastine - -

206 | C3 Complement C3 2 Zinc, Copper - -

207 | TUBDI1 Tubulin delta chain 1 Vinblastine - -

208 | ABCCS Multidrug resistance-associated protein 1 Curcumin ) )

209 BC.R/ABL BCR/ABL fusion protein isoform X9 1 Imatinib - -

fusion
210 | TP53 Cellular tumor antigen p53 2 Zinc, Acetylsalicylic acid - -
211 | EPX Eosinophil peroxidase 1 - - Melatonin
. Triflupromazine, Fluphenazine, Lamotrigine, ) T

212 | DRD1 D(1A) dopamine receptor 7 Chlorpromazine, Cabergoline, Olanzapine Thioridazine

213 | RORB Nuclear receptor ROR-beta 1 - - Melatonin

214 | KCNH7 Potassll‘1m voltage-gated channel 2 Prazosin, Doxazosin - -
subfamily H member 7

215 | ASMT Acetylserotonin O-methyltransferase 1 - - Melatonin

216 | CYP11B2 | Cytochrome P450 11B2, mitochondrial 1 Spironolactone - -

217 | UGT1A1 UDP-glucuronosyltransferase 1-1 1 - Fostamatinib -

218 | HIFIA Hypoxia-inducible factor 1-alpha 2 - PX-478 2-Methoxyestradiol

219 | CPN2 Carboxypeptidase N subunit 2 1 Zinc - -

220 | CPN1 Carboxypeptidase N catalytic chain 1 Zinc - -

221 | HCK Tyrosine-protein kinase HCK 2 Quercetin Fostamatinib -

222 | CASP8 Caspase-8 1 Bardoxolone - -

223 | APOC2 Apolipoprotein C-I1T 1 Copper - -

224 | PRKCZ Protein kinase C zeta type 1 Tamoxifen - -

225 | PRKCQ Protein kinase C theta type 2 Tamoxifen Fostamatinib -
3-beta-hydroxysteroid- .

226 | EBP Delta(8),Delta(7)-isomerase ! Tamoxifen

227 | PHB2 Prohibitin-2 1 Capsaicin - -

228 | NIMIK Serine/threonine-protein kinase NIM 1 1 - Fostamatinib -

229 | APCS Serum amyloid P-component 2 Zinc, Copper - -

230 | RIC3 Protein RIC-3 1 Theophylline - -

231 | NQO2 Rlbosyldlhydromcqmamlde 3 Quercetin, Resveratrol - Melatonin
dehydrogenase [quinone]

232 | PDE3A CGMP_m}.nblted 3.5 cyclic 3 Theophylline, Cilostazol, Levosimendan - -
phosphodiesterase A

233 | AFM Afamin 1 Copper - -

234 | TLR9 Toll-like receptor 9 2 Hydroxychloroquine Chloroquine -

235 | CPNE1 Copine-1 1 Theophylline - -

236 | ZYX Zyxin 1 Artenimol - -

237 | SRSF4 Serine/arginine-rich splicing factor 4 1 Artenimol - -

238 | CP Ceruloplasmin 2 Zinc - Calcium

239 | RPS28 408 ribosomal protein S28 1 Artenimol - -

240 | RPS19 408 ribosomal protein S19 1 Artenimol - -

241 | PSMB8 Proteasome subunit beta type-8 1 Carfilzomib - -
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242 | HSPAS 78 kDa glucose-regulated protein 2 Copper, Acetylsalicylic acid - -
243 | RPS17 408 ribosomal protein S17 1 Artenimol - -
244 | RPL35 60S ribosomal protein L35 1 Artenimol - -
245 | PTK2B Protein-tyrosine kinase 2-beta 2 Genistein Fostamatinib -
246 | CDK8 Cyclin-dependent kinase 8 1 Alvocidib - -
247 | NR4A3 Nuclear receptor subfamily 4 group A 1 Dasatinib ) )
member 3
Ras GTPase-activating-like protein .
248 | IQGAP1 IQGAPI 1 Artenimol - -
5'-AMP-activated protein kinase NPT ..
. . F -
249 | PRKAA1 ik sl o 2 Acetylsalicylic acid ostamatinib
250 | HP1BP3 Heter‘ochromatm protein 1-binding 1 Artenimol ) )
protein 3
251 | HNRNpD | Heterogencous nuclear I | Artenimol - -
ribonucleoprotein DO
252 | RPS2 40S ribosomal protein S2 1 Copper - -
253 | MTNR1A | Melatonin receptor type 1A 2 Resveratrol - Melatonin
254 | CSRP1 Cysteine and glycine-rich protein 1 1 Artenimol - -
255 | KRTS Keratin, type II cytoskeletal 5 1 Zinc - -
256 | KCNH6 Potassullm voltage-gated channel 2 Prazosin, Doxazosin - -
subfamily H member 6
257 | MAP4K4 Mltogen‘—acnvated protein kinase kinase 1 ) Fostamatinib )
kinase kinase 4
Interferon-induced, double-stranded . .
258 | EIR2AK2 1 pNAactivated protein kinase ! ] Fostamatinib ]
259 | SIK2 Serine/threonine-protein kinase SIK2 1 - Fostamatinib -
260 | ABL2 Abelson tyrosine-protein kinase 2 2 Dasatinib Fostamatinib -
261 | SEMGI1 Semenogelin-1 1 Zinc - -
262 | ACAAL 3-ketoacyl-CoA thiolase, peroxisomal 1 Trimetazidine - -
263 | LUM Lumican 1 Copper - -
Tamoxifen, Zinc, Genistein, Resveratrol . .
i P - > Mel
264 | ESR1 Estrogen receptor 10 il it O s, Rl s, At Estradiol elatonin
265 | ADORA3 | Adenosine receptor A3 2 - Fostamatinib Adenosine
266 | LRG1 Leucine-rich alpha-2-glycoprotein 1 Copper - -
267 | PEBPI PhosPhan dylethanolamine-binding 1 Copper ) )
protein 1
268 | MTNR1B | Melatonin receptor type 1B 2 Resveratrol - Melatonin
269 | C9 Complement component C9 1 Copper - -
270 | NT5E 5'-nucleotidase 1 Pentoxifylline - -
271 | PLCL1 Inactive phospholipase C-like protein 1 1 - Quinacrine -
272 | ADORA2B | Adenosine receptor A2b 2 Theophylline - Adenosine
85/88 kDa calcium-independent . .
273 | PLA2G6 phospholipase A2 1 - Quinacrine -
274 | ITGB2 Integrin beta-2 1 Simvastatin - -
275 | PARK7 Protein deglycase DJ-1 1 Copper - -
Calcium/calmodulin-dependent 3',5'- . . .
276 | PDEIA cyclic nucleotide phosphodiesterase 1A 2 Felodipine, Nicardipine
277 | IMPA2 Inositol monophosphatase 2 1 - - Lithium
278 | IAPP Islet amyloid polypeptide 1 Copper - -
279 | SNRK SNF—related serine/threonine-protein 1 ) Fostamatinib )
kinase
280 | COMP Cartilage oligomeric matrix protein 1 - - Calcium
281 | SF3B3 Splicing factor 3B subunit 3 1 Quercetin - -
282 | STATSB Signal transducer and activator of 1 Dasatinib - _
283 | HBA1 Hemoglobin subunit alpha 3 Zinc, Copper Mefloquine -
284 | STK17A Serine/threonine-protein kinase 17A 1 - Fostamatinib -
285 | STK16 Serine/threonine-protein kinase 16 1 - Fostamatinib -
286 | SRMS Tyrosine-protein kinase Srms 1 - Fostamatinib -
287 | SGK3 Serine/threonine-protein kinase Sgk3 1 - Fostamatinib -
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Uncharacterized serine/threonine-

288 | SBK3 protein kinase SBK3 1 - Fostamatinib -
289 | SBK1 Serine/threonine-protein kinase SBK 1 1 - Fostamatinib -
290 | ROS1 Proto-oncogene tyrosine-protein kinase 1 B Fostamatinib B
ROS
291 | RIPK4 Receptor‘—mteractmg serine/threonine- 1 ) Fostamatinib )
protein kinase 4
292 | RIPK1 Receptor‘—mteractmg serine/threonine- 1 ) Fostamatinib )
protein kinase 1
293 | RIOK3 Serine/threonine-protein kinase RIO3 1 - Fostamatinib -
294 | RIOK1 Serine/threonine-protein kinase RIO 1 1 - Fostamatinib -
295 | PRPF4B Serine/threonine-protein kinase PRP4 1 ) Fostamatinib )
homolog
Nuclear receptor subfamily 1 group I . .
296 | NR113 3 Loperamide, Resveratrol Clotrimazole -
member 3
297 | PRKG2 c¢GMP-dependent protein kinase 2 1 - Fostamatinib -
298 | PLK3 Serine/threonine-protein kinase PLK3 1 - Fostamatinib -
299 | PLK2 Serine/threonine-protein kinase PLK2 1 - Fostamatinib -
300 | PKN1 Serine/threonine-protein kinase N1 1 - Fostamatinib -
Membrane-associated tyrosine- and
301 [ PKMYT1 | threonine-specific cdc2-inhibitory 1 - Fostamatinib -
kinase
302 | PIP4K2C Phosphatldylmosltol S-phosphate 4- 1 ) Fostamatinib )
kinase type-2 gamma
303 | PIP4K2B Phosphatldylmosltol S-phosphate 4- 1 ) Fostamatinib )
kinase type-2 beta
304 | PIM3 Serine/threonine-protein kinase pim-3 1 - Fostamatinib -
Phosphatidylinositol 4-phosphate 3-
305 | PIK3C2G | kinase C2 domain-containing subunit 1 - Fostamatinib -
gamma
306 | PAKS Serine/threonine-protein kinase PAK 5 1 - Fostamatinib -
307 | PAK6 Serine/threonine-protein kinase PAK 6 1 - Fostamatinib -
308 | PAK4 Serine/threonine-protein kinase PAK 4 1 - Fostamatinib -
309 | PAK3 Serine/threonine-protein kinase PAK 3 1 - Fostamatinib -
310 | PAK2 Serine/threonine-protein kinase PAK 2 1 - Fostamatinib -
311 | PAKI Serine/threonine-protein kinase PAK 1 1 - Fostamatinib -
312 | OXSRI Serine/threonine-protein kinase OSR 1 1 - Fostamatinib -
313 | NUAK2 NUAK family SNF 1-like kinase 2 1 - Fostamatinib -
314 | NUAKI NUAK family SNF 1-like kinase 1 1 - Fostamatinib -
315 | JAK2 Tyrosine-protein kinase JAK2 2 Ruxolitinib Fostamatinib -
316 | PTGDR2 | Prostaglandin D2 receptor 2 2 Sulindac - Indomethacin
317 | NTRK3 NT-3 growth factor receptor 1 - Fostamatinib -
318 | SERPINEI | Plasminogen activator inhibitor 1 2 Copper, Troglitazone - -
319 | NEK9 Serine/threonine-protein kinase Nek9 1 - Fostamatinib -
320 | CALR Calreticulin 2 Copper - Melatonin
321 | NEK5 Serine/threonine-protein kinase Nek5 1 - Fostamatinib -
322 | TUBAIA | Tubulin alpha-1A chain 2 Vinblastine, Artenimol - -
323 | NEK4 Serine/threonine-protein kinase Nek4 1 - Fostamatinib -
324 | HSP90B1 | Endoplasmin 2 Geldanamycin, Copper - -
325 | CDK1 Cyclin-dependent kinase 1 2 Alvocidib Fostamatinib -
326 | NEK3 Serine/threonine-protein kinase Nek3 1 - Fostamatinib -
7 | AKRIC3 égdo—keto reductase family 1 member ) ) Rutin Indomethacin
328 | NEK1 Serine/threonine-protein kinase Nek 1 1 - Fostamatinib -
329 | MYO3A Myosin-Illa 1 - Fostamatinib -
330 | MYLK4 Myosin light chain kinase family 1 ) Fostamatinib )
member 4
331 | MYLK3 Myosin light chain kinase 3 1 - Fostamatinib -
332 | MYLK Myosin light chain kinase, smooth 1 ) Fostamatinib )
muscle
333 | MUSK Muscle, skeletal receptor tyrosine- 1 ) Fostamatinib )

protein kinase
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Macrophage-stimulating protein

334 | MSTIR - Fostamatinib -
receptor

35| MKNK2 | MAP kinase-interacting : Fostamatinib |-
serine/threonine-protein kinase 2

336 | MKNK1 | MAP kinase-interacting - Fostamatinib |-
serine/threonine-protein kinase 1

337 | MINK1 Misshapen-like kinase 1 - Fostamatinib -

338 | MATK Mequaryocyte—assoclated tyrosine- ) Fostamatinib )
protein kinase

339 | MASTI Microtubule-associated - Fostamatinib -
serine/threonine-protein kinase 1

340 | CLASPI CLIP-associating protein 1 - Fostamatinib -

341 | MARK4 MAP/mlcrotubule affinity-regulating ) Fostamatinib )
kinase 4

342 | MARK3 MAP/mlcrotubule affinity-regulating ) Fostamatinib )
kinase 3
Serine/threonine-protein kinase ..

343 | MARK2 MARK? - Fostamatinib -
Serine/threonine-protein kinase ..

344 | MARK MARK]1 - Fostamatinib -

345 | NPCIL1 Niemann-Pick C1-like protein 1 Ezetimibe - -

346 | MAPK7 Mitogen-activated protein kinase 7 - Fostamatinib -

347 | MAPK15 | Mitogen-activated protein kinase 15 - Fostamatinib -

348 | MAP4KS Mltogen‘—acnvated protein kinase kinase ) Fostamatinib )
kinase kinase 5

349 | MAP4K3 Mltogen‘—acnvated protein kinase kinase ) Fostamatinib )
kinase kinase 3

350 | MAP4K2 Mltogen‘—acnvated protein kinase kinase ) Fostamatinib )
kinase kinase 2

351 | MAP4K1 Mltogen‘—acnvated protein kinase kinase ) Fostamatinib )
kinase kinase 1

352 | MAP3KS Mltogen—acnvated protein kinase kinase ) Fostamatinib )
kinase 6

353 | DRDS D(1B) dopamine receptor Chlorpromazme, Olanzapine, Lamotrigine, ) )

Cabergoline

354 | ADRB3 Beta-3 adrenergic receptor Salbutamol, Olanzapine, Nortriptyline Propranolol -

355 | MAP3K4 Mltogen—acnvated protein kinase kinase ) Fostamatinib )
kinase 4

356 | MAP3K3 Mltogen—acnvated protein kinase kinase ) Fostamatinib )
kinase 3

357 | MAP3K 15 Mltogen—acnvated protein kinase kinase ) Fostamatinib )
kinase 15

358 | MAP3K 13 Mltogen—acnvated protein kinase kinase ) Fostamatinib )
kinase 13

359 | MAP3K 12 Mltogen—acnvated protein kinase kinase ) Fostamatinib )
kinase 12

360 | MAP3K 11 Mltogen—acnvated protein kinase kinase ) Fostamatinib )
kinase 11

361 | MAP3K 10 Mltogen—acnvated protein kinase kinase ) Fostamatinib )
kinase 10

362 | MAP2K6 Dual ‘speglﬁclty‘mltogen—actlvated ) Fostamatinib )
protein kinase kinase 6

363 | MAP2KS Dual ‘speglﬁclty‘mltogen—actlvated ) Fostamatinib )
protein kinase kinase 5

364 | LTK Leukocyte tyrosine kinase receptor - Fostamatinib -

365 | LIMK2 LIM domain kinase 2 - Fostamatinib -

366 | LATS1 Serine/threonine-protein kinase LATSI - Fostamatinib -

367 | CSNK2A1 | Casein kinase II subunit alpha Quercetin, Resveratrol Fostamatinib Emodin

368 | SIK3 Serine/threonine-protein kinase SIK3 - Fostamatinib -

369 | IRAK3 ;nterleukm—l receptor-associated kinase ) Fostamatinib )

370 | IRAKI I]nterleukm—l receptor-associated kinase ) Fostamatinib )

371 | INSRR Insulin receptor-related protein - Fostamatinib -

372 | IKBKE Inhibitor of nuclear factor kappa-B ) Fostamatinib )

kinase subunit epsilon
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373 | ICK Serine/threonine-protein kinase ICK 1 - Fostamatinib -
374 | HIPK3 Homeodomam—mteractmg protein 1 B Fostamatinib B
kinase 3
375 | HIPK2 Homeodomam—mteractmg protein 1 B Fostamatinib B
kinase 2
376 | GSK3A Glycogen synthase kinase-3 alpha 1 - Fostamatinib -
377 | GAK Cyclin-G-associated kinase 1 - Fostamatinib -
378 | FES Tyrosine-protein kinase Fes/Fps 1 - Fostamatinib -
379 | FER Tyrosine-protein kinase Fer 1 - Fostamatinib -
380 | EPHB6 Ephrin type-B receptor 6 1 - Fostamatinib -
381 | EPHBI Ephrin type-B receptor 1 1 - Fostamatinib -
382 | EPHAS Ephrin type-A receptor 8 1 - Fostamatinib -
383 | EPHAG6 Ephrin type-A receptor 6 1 - Fostamatinib -
384 | EPHA4 Ephrin type-A receptor 4 1 - Fostamatinib -
385 | PLK1 Serine/threonine-protein kinase PLK1 2 - Fostamatinib, -
386 | aTpsp | ATP synthase subunit beta, 2 | PICEATANNOL, Quercetin - -
mitochondrial
387 | EPHA3 Ephrin type-A receptor 3 1 - Fostamatinib -
388 | EPHAL1 Ephrin type-A receptor 1 1 - Fostamatinib -
389 | JAK1 Tyrosine-protein kinase JAK1 2 Ruxolitinib Fostamatinib -
390 | EIF2AK4 | elF-2-alpha kinase GCN2 1 - Fostamatinib -
391 | HDAC4 Histone deacetylase 4 2 Zinc, Panobinostat - -
392 | EIF2AKI Eukaryotllc translation initiation factor | ) Fostamatinib )
2-alpha kinase 1
393 | DYRKIB | Dual specificity tyrosine- - - Fostamatinib -
phosphorylation-regulated kinase 1B
394 | Gappls | Glyceraldehyde-3-phosphate 2 | Zinc, Artenimol - -
dehydrogenase, testis-specific
395 | DCLK3 Serine/threonine-protein kinase DCLK3 1 - Fostamatinib -
396 | DCLK2 Serine/threonine-protein kinase DCLK2 1 - Fostamatinib -
Calcium/calmodulin-dependent 3',5'- .. . ..
397 | PDEIB cyclic nucleotide phosphodiesterase 1B 2 Felodipine, Nicardipine ] ]
398 | DCLK1 Serine/threonine-protein kinase DCLK1 1 - Fostamatinib -
399 | LCK Tyrosine-protein kinase Lck 3 Ponatinib, Dasatinib Fostamatinib -
400 | DAPK2 Death-associated protein kinase 2 1 - Fostamatinib -
Phosphatidylinositol 4,5-bisphosphate B
el 3-kinase catalytic subunit delta isoform & 2L lFoE il B
402 | CSNK1A1 | Casein kinase I isoform alpha 1 - Fostamatinib -
403 | CLK4 Dual specificity protein kinase CLK4 1 - Fostamatinib -
T R e e N e e 2 | XL765 Wortmannin -
3-kinase catalytic subunit alpha isoform
405 | CLK2 Dual specificity protein kinase CLK2 1 - Fostamatinib -
406 | CIT Citron Rho-interacting kinase 1 - Fostamatinib -
407 | HDAC6 Histone deacetylase 6 2 Panobinostat - Vorinostat
408 [ CDKL2 Cyclin-dependent kinase-like 2 1 - Fostamatinib -
409 | CDK4 Cyclin-dependent kinase 4 2 Alvocidib Fostamatinib -
410 | CDKLI1 Cyclin-dependent kinase-like 1 1 - Fostamatinib -
411 CDC42BP | Serine/threonine-protein kinase MRCK 1 ) Fostamatinib )
G gamma
412 | ALDOA Fructose-bisphosphate aldolase A 2 Zinc, Artenimol - -
413 | CSN3 Kappa-casein 1 - Fostamatinib -
414 | CAMKK2 C_alc1um/calmodulm—dependent protein 1 _ Fostamatinib .
kinase kinase 2
415 | BTK Tyrosine-protein kinase BTK 2 Dasatinib Fostamatinib -
416 | CAMKKI Qalc1um‘/calmodulm—dependent protein 1 ) Fostamatinib )
kinase kinase 1
417 | CAMK1 Calcium/calmodulin-dependent protein 1 ) Fostamatinib )

kinase type 1
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418 | SERPINALI | Alpha-1-antitrypsin 2 Zinc, Copper - -

419 | BMX Cytoplasmic tyrosine-protein kinase 1 ) Fostamatinib )
BMX

40 | BMPRIB Bone morphogenetic protein receptor 1 B Fostamatinib B
type-1B

421 | ALK ALK tyrosine kinase receptor 2 Crizotinib Fostamatinib -

422 | BMP2K BMP-2-inducible protein kinase 1 - Fostamatinib -

423 | BLK Tyrosine-protein kinase Blk 1 - Fostamatinib -

424 | TLR7 Toll-like receptor 7 2 Imiquimod, Hydroxychloroquine - -

425 | GPI Glucose-6-phosphate isomerase 2 Copper, Artenimol - -

426 | RXRG Retinoic acid receptor RXR-gamma 2 Bexarotene - Rosiglitazone

427 | PRKCA Protein kinase C alpha type 2 Perifosine, Tamoxifen - -

428 | AXL Tyrosine-protein kinase receptor UFO 1 - Fostamatinib -

429 | ESR2 Estrogen receptor beta 6 Genistein, Afimoxifene, Quercetin, Raloxifene, Estradiol -

430 | HRH4 Histamine H4 receptor 2 Chlorpromazine, Olanzapine - -

431 | ANKK] | Ankyrin repeat and protein kinase 1 |- Fostamatinib ;
domain-containing protein 1

432 [ COQ8B Atypical kinase COQ8B, mitochondrial 1 - Fostamatinib -

433 | AAK1 AP2-associated protein kinase 1 1 - Fostamatinib -

434 | MAP3K19 Mltogen—acnvated protein kinase kinase 1 ) Fostamatinib )
kinase 19

435 | ULK3 Serine/threonine-protein kinase ULK3 1 - Fostamatinib -

436 | ULK2 Serine/threonine-protein kinase ULK2 1 - Fostamatinib -

437 | ULK 1 Serine/threonine-protein kinase ULK 1 1 - Fostamatinib -
Tyrosine-protein kinase receptor . )

438 [ TYRO3 TYRO3 1 Fostamatinib

439 | TXK Tyrosine-protein kinase TXK 1 - Fostamatinib -

440 | TSSK1B T}tstl s-specific serine/threonine-protein | ) Fostamatinib )
kinase 1
Serine/threonine-protein kinase L

441 [ TNNI3K TNNI3K 1 - Fostamatinib -

442 | TNKI Non-receptor tyrosine-protein kinase 1 B Fostamatinib )
TNK1

443 | TNIK TRAFZ and NCK-interacting protein 1 ) Fostamatinib )
kinase

w44 | TLK2 lsiizr;e/threonme—protem kinase tousled- | ) Fostamatinib ]

. Chlorpromazine, Olanzapine, Maprotiline,

445 | HTR7 5-hydroxytryptamine receptor 7 4 Cabergoline

446 | TLK1 lsiizlr;e/threonme—protem kinase tousled- 1 ) Fostamatinib )

447 | TIE1 Tyrosine-protein kinase receptor Tie-1 1 - Fostamatinib -

448 | TESK1 Dual specificity testis-specific protein 1 ) Fostamatinib )
kinase 1

449 | TBK1 Serine/threonine-protein kinase TBK1 1 - Fostamatinib -

450 | TAOK3 Serine/threonine-protein kinase TAO3 1 - Fostamatinib -

451 | TAOKI1 Serine/threonine-protein kinase TAO1 1 - Fostamatinib -

452 | STK39 S‘TEZO/SI?S l—lrelated proline-alanine- 1 ) Fostamatinib )
rich protein kinase

453 | STK38L Serine/threonine-protein kinase 38-like 1 - Fostamatinib -

454 | STK38 Serine/threonine-protein kinase 38 1 - Fostamatinib -

455 | STK36 Serine/threonine-protein kinase 36 1 - Fostamatinib -

456 | AURKA Aurora kinase A 3 Alisertib, AT9283 Fostamatinib -

457 | STK35 Serine/threonine-protein kinase 35 1 - Fostamatinib -

458 | STK33 Serine/threonine-protein kinase 33 1 - Fostamatinib -

Flunarizine, Lamotrigine, Chlorpromazine,
459 | HRH1 Histamine H1 receptor 9 Clemastine, Citalopram, Olanzapine, Nortriptyline, | Rupatadine -
Maprotiline
460 | HTR6 5-hydroxytryptamine receptor 6 4 Sertindole, Chlorpromazine, Olanzapine, ) )

Nortriptyline
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461 | TEC Tyrosine-protein kinase Tec 1 - Fostamatinib -
462 | STK3 Serine/threonine-protein kinase 3 1 - Fostamatinib -
463 | STK24 Serine/threonine-protein kinase 24 1 - Fostamatinib -
. . N . . LY-294002,
464 | PIM1 Serine/threonine-protein kinase pim-1 3 Quercetin Fostamatinib -
465 | COQ8A Atypical kinase COQ8A, mitochondrial 1 - Fostamatinib -
466 | RPS6KAG6 | Ribosomal protein S6 kinase alpha-6 1 - Fostamatinib -
467 | CACNAIE Voltage—depen‘dent R-type calcium 1 Lamotrigine ) )
channel subunit alpha-1E
463 | DDX5 Probable ATP-dependent RNA helicase 1 Artenimol ) )
DDX5
469 | MYH9 Myosin-9 1 Artenimol - -
470 | SRSF1 Serine/arginine-rich splicing factor 1 1 Copper - -
471 | TAGLN2 | Transgelin-2 1 Artenimol - -
472 | SNRPD2 Small nuclear ribonucleoprotein Sm D2 1 Artenimol - -
473 | SF1 Splicing factor 1 1 Artenimol - -
474 | RPS9 40S ribosomal protein S9 1 Artenimol - -
475 | RPS8 40S ribosomal protein S8 1 Artenimol - -
Chlorpromazine, Clonidine, Cabergoline,
476 | ADRA2C | Alpha-2C adrenergic receptor 7 Olanzapine, Dronedarone, Nortriptyline, - -
Maprotiline
477 | RPS6 40S ribosomal protein S6 1 Artenimol - -
478 | RPS5 40S ribosomal protein S5 1 Artenimol - -
479 | RPS18 408 ribosomal protein S18 1 Artenimol - -
480 | RPS13 408 ribosomal protein S13 1 Artenimol - -
481 | RPL4 60S ribosomal protein L4 1 Artenimol - -
482 | ALPP Alkaline phosphatase, placental type 1 - - Calcium
483 | CAMKID Qalc1um/calmodulm—dependent protein 1 ) Fostamatinib )
kinase type 1D
484 | RPL18 60S ribosomal protein L18 1 Artenimol - -
485 | MERTK Tyrosine-protein kinase Mer 1 - Fostamatinib -
486 | CAMKIG Qalc1um/calmodulm—dependent protein 1 ) Fostamatinib )
kinase type 1G
487 | RPL14 60S ribosomal protein L14 1 Artenimol - -
488 | EPHA7 Ephrin type-A receptor 7 1 - Fostamatinib -
489 | PFN1 Profilin-1 1 Artenimol - -
490 | RPL10 60S ribosomal protein L10 1 Artenimol - -
491 | STK26 Serine/threonine-protein kinase 26 1 - Fostamatinib -
492 | CDK16 Cyclin-dependent kinase 16 1 - Fostamatinib -
493 | FLNA Filamin-A 1 Artenimol - -
Dual specificity tyrosine- ..
. . - F -
494 | DYRKIA phosphorylation-regulated kinase 1A ! ostamatinib
495 | CSNK2A2 | Casein kinase II subunit alpha' 1 - Fostamatinib -
496 | ATP50 ATP synthase subunit O, mitochondrial 1 Artenimol - -
Serine/threonine-protein ..
497 | ERN1 kinase/endoribonuclease IRE1 ! ) oy B
498 [ CCT3 T-complex protein 1 subunit gamma 1 Artenimol - -
499 | APLP2 Amyloid-like protein 2 1 Zinc - -
500 | CAMK2B Qalc1um/calmodullnjdependent protein 1 ) Fostamatinib )
kinase type II subunit beta
501 | TTK Dual specificity protein kinase TTK 1 - Fostamatinib -
502 | SERPINA3 | Alpha-1-antichymotrypsin 1 Zinc - -
503 | SI00A7 Protein S100-A7 1 Zinc - -
504 | NTRK2 BDNF/NT-3 growth factors receptor 1 - Fostamatinib -
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505 | KRT6A Keratin, type IT cytoskeletal 6A 1 Zinc - -
506 | PTGR2 Prostaglandin reductase 2 1 - - Indomethacin
Retinal cone rhodopsin-sensitive cGMP
507 | PDE6H 3',5'-cyclic phosphodiesterase subunit 1 - Sildenafil -
gamma
508 | KRT16 Keratin, type I cytoskeletal 16 1 Zinc - -
509 | CYPIAL Cytochrome P450 1Al 1 - - 2-Methoxyestradiol
510 | CYP2C19 | Cytochrome P4502C19 1 Isoniazid - -
511 | KRT14 Keratin, type I cytoskeletal 14 1 Zinc - -
512 | MLNR Motilin receptor 1 - Erythromycin -
513 | TLRS Toll-like receptor 8 1 Imiquimod - -
514 | JUP Junction plakoglobin 1 Zinc - -
515 | NEK2 Serine/threonine-protein kinase Nek2 1 - Fostamatinib -
516 | NPEPPS Puromycin-sensitive aminopeptidase 1 Artenimol - -
517 | JCHAIN Immunoglobulin J chain 1 Zinc - -
518 | TUBB6 Tubulin beta-6 chain 1 Artenimol - -
519 | MAPKI13 | Mitogen-activated protein kinase 13 1 - Fostamatinib -
520 | ITTH4 Inte‘r—alpha—trypsm inhibitor heavy 1 Zinc ) )
chain H4
521 | MAPKI11 | Mitogen-activated protein kinase 11 1 Regorafenib - -
522 | ITIH3 Inte‘r—alpha—trypsm inhibitor heavy 1 Zine ) )
chain H3
523 | AZGP1 Zinc-alpha-2-glycoprotein 1 Copper - -
524 | APOH Beta-2-glycoprotein 1 1 Copper - -
525 | ITTHI Inte‘r—alpha—trypsm inhibitor heavy 1 Zinc ) )
chain H1
526 | HCAR3 Hydroxycarboxylic acid receptor 3 1 Niacin - -
527 | CYP19A1 | Aromatase 2 Nicotine - 2-Methoxyestradiol
528 | FGF1 Fibroblast growth factor 1 2 Pazopanib Heparin -
529 | ALDH7AI Alpha-aminoadipic semialdehyde 1 Artenimol ) )
dehydrogenase
530 | NFKB2 Nuclear factor NF-kappa-B p100 2 Glucosamine, Acetylsalicylic acid - -
subunit
531 | EPHB4 Ephrin type-B receptor 4 2 Dasatinib Fostamatinib -
532 | ALB Serum albumin 2 Artenimol Erythromycin -
533 | IGLV3-21 | Immunoglobulin lambda variable 3-21 1 Zinc - -
Peripheral pl i ..
534 | CASK ch:lspKera plasma membrane protein | ) Fostamatinib )
535 | SCNIA :ﬁi‘;m channel protein type I subunit 2 | Valproic Acid, Dronedarone ) ;
Voltage-dependent N-type calcium . .
536 | CACNAIB channel subunit alpha-1B 2 Spironolactone, Verapamil - -
537 | PTGES3 Prostaglandin E synthase 3 1 Copper - -
538 | IGKV1-17 | Immunoglobulin kappa variable 1-17 1 Zinc - -
539 | CDK9 Cyclin-dependent kinase 9 1 Alvocidib - -
540 | HDACS Histone deacetylase 5 1 Panobinostat - -
541 | HRNR Hornerin 1 Zinc - -
Phosphatidylinositol 4,5-bisphosphate
342 | PIK3CB 3-kinase catalytic subunit beta isoform ! XL765 ) )
543 | RPSA 40S ribosomal protein SA 1 Copper - -
544 | FCN3 Ficolin-3 1 Zinc - -
545 | PSMB2 Proteasome subunit beta type-2 1 Carfilzomib - -
546 | PTK6 Protein-tyrosine kinase 6 1 - Fostamatinib -
547 | DCD Dermcidin 1 Zinc - -
548 | KCNJ5 G prot‘em—actlvated inward rectifier 1 Glyburide ) )
potassium channel 4
549 | GSTA2 Glutathione S-transferase A2 1 - Chloroquine -
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550 | C8A Complement component C8 alpha chain 1 Zinc - -
551 | PYGB Glycogen phosphorylase, brain form 1 Alvocidib - -
552 | ZAP70 Tyrosine-protein kinase ZAP-70 1 - Fostamatinib -
Lys-63-specific deubiquitinase .
553 | BRCC3 BRCC36 1 Zinc - -
554 | IMPALI Inositol monophosphatase 1 1 - - Lithium
555 | PF4 Platelet factor 4 1 - Heparin -
556 | CABPB C4b-binding protein beta chain 1 Zinc - -
557 | SERPINF2 | Alpha-2-antiplasmin 1 Copper - -
558 | AURKC Aurora kinase C 1 - Fostamatinib -
559 | APOL1 Apolipoprotein L1 1 Zinc - -
560 | DDX39B | Spliceosome RNA helicase DDX39B 1 Artenimol - -
561 | RET RET proto-oncogene 1 Imatinib - -
562 | SERPINF1 | Pigment epithelium-derived factor 1 Copper - -
563 | ANPEP Aminopeptidase N 1 Ezetimibe - -
5641 SLC2AT Solute carrier family 2, facilitated 1 Resveratrol ) )
glucose transporter member 1
565 | IGLLI Immunoglobulm lambda-like 1 Copper ) )
polypeptide 1
566 | mmp20 Matrix metalloproteinase-25 1 Fenofibrate - -
567 | LDHA L-lactate dehydrogenase A chain 2 Copper, Artenimol - -
568 | PPIA Peptidyl-prolyl cis-trans isomerase A 2 Copper, Artenimol - -
569 | TPM1 Tropomyosin alpha-1 chain 1 Artenimol - -
570 | CBX5 Chromobox protein homolog 5 1 Copper - -
571 | PPBP Platelet basic protein 1 Copper - -
572 | ATPSL ATP synthase subunit g, mitochondrial 1 Artenimol - -
573 | ORM1 Alpha-1-acid glycoprotein 1 2 Chlorpromazine, Thalidomide - -
574 | TAC3 Tachykinin-3 1 Copper - -
575 | CHRNB2 bN;l;fgnal acetylcholine receptor subunit 3 Carbamazepine, Nicotine Atropine -
576 | CACNAIG | Voltage-dependent T-type calcium 3 | Spironolactone, Flunarizine, Verapamil - -
channel subunit alpha-1G
577 | BMPR2 Bone morphogenetic protein receptor 1 B Fostamatinib B
type-2
578 | ACVRIB | Activin receptor type-1B 1 - Fostamatinib -
579 | SERPINA7 | Thyroxine-binding globulin 1 Copper - -
580 | Gappn | Glyceraldehyde-3-phosphate 2 | Copper, Artenimol ; ;
dehydrogenase
581 | UGDH UDP-glucose 6-dehydrogenase 1 Copper - -
582 | CACNAII Voltage—depen‘dent T-type calcium 3 Spironolactone, Flunarizine, Verapamil - -
channel subunit alpha-11
583 | HCAR2 Hydroxycarboxylic acid receptor 2 1 Niacin - -
584 | RUVBL2 RuvB-like 2 1 Quercetin - -
585 | ACADSB Short/branched ch‘am speclﬁc acyl-CoA 1 Valproic Acid ) )
dehydrogenase, mitochondrial
586 | TF Serotransferrin 2 Zinc, Copper - -
587| HNRNPK | Heterogeneous nuclear I | Artenimol - -
ribonucleoprotein K
538 | EIF3F Eukaryotlc translation initiation factor 3 1 Quercetin ) )
subunit F
589 | KLK3 Prostate-specific antigen 1 Mifepristone - -
590 | RANBP1 Ran-specific GTPase-activating protein 1 Copper - -
Nicotinate-nucleotide .
91| QPRT pyrophosphorylase [carboxylating] ! Niacin ] ]
592 | YWHAB 14-3-3 protein beta/alpha 1 Copper - -
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593 | ACTNI1 Alpha-actinin-1 Copper - -
594 | TTLL3 Tubulin monoglycylase TTLL3 Theophylline - -
595 | MPG DNA-3-methyladenine glycosylase Zinc - -
596 | MT3 Metallothionein-3 Zinc - -
597 | CHAT Choline O-acetyltransferase Nicotine - -
598 | CSNK2B | Casein kinase II subunit beta Quercetin - -
599 | APOD Apolipoprotein D Copper - -
600 | NOMO1 Nodal modulator 1 Theophylline - -
601 | ACTB Actin, cytoplasmic 1 Quercetin - -
602 | MYLK2 ]s\gloe st‘;; /lciagr}gi;’?i’;if:se 2 . Fostamatinib .
603 | HM13 Minor histocompatibility antigen H13 Theophylline - -
Complement component 1 Q
604 | C1QBP subcomponent-binding protein, Copper - -
mitochondrial
605 | HDACI11 Histone deacetylase 11 Panobinostat - -
606 | STK32A Serine/threonine-protein kinase 32A - Fostamatinib -
607 | ALOX15 | Arachidonate 15-lipoxygenase Resveratrol - -
608 | MT2A Metallothionein-2 Zinc - -
609 | BMP4 Bone morphogenetic protein 4 - - Calcium
610 | LIMK1 LIM domain kinase 1 - Fostamatinib -
] o T, Do | -
612 | HTT Huntingtin Copper - -
613 | NEK11 Serine/threonine-protein kinase Nek11 - Fostamatinib -
614 | SIK1 Serine/threonine-protein kinase SIK1 - Fostamatinib -
615| TP73 Tumor protein p73 Zinc - -
616 | MAP3K2 gri;c;gee;—activated protein kinase kinase ) Fostamatinib )
617 | KCNK2 :::2:;2:2 channel subfamily K Dronedarone - -
618 | PRNP Alternative prion protein Copper - -
619 | TAOK2 Serine/threonine-protein kinase TAO2 - Fostamatinib -
620 | MAPK9 Mitogen-activated protein kinase 9 - Fostamatinib -
621 |HTR2B | 5-hydroxytryptamine receptor 2B g;’:}‘;‘;"ﬁ’:ﬁme’ Olanzapine, Triflupromazine, . .
622 | ITGAS Integrin alpha-5 Resveratrol - -
623 | ASPA Aspartoacylase Zinc - -
624 | SPTBNI1 Spectrin beta chain, non-erythrocytic 1 - - Calcium
625 | PI4K2B E:;sphatidylino sitol 4-kinase type 2- Resveratrol ) )
626 | PSPH Phosphoserine phosphatase Zinc - -
627 | NEIL2 Endonuclease 8-like 2 Copper - -
628 | STK10 Serine/threonine-protein kinase 10 - Fostamatinib -
629| UBAI g]t;i;r?jéir;—like modifier-activating Quercetin ) )
630 | CKS1B gl}{)cli;r:;d]ependent kinases regulatory Fluoxetine ) )
631 | SERPINBY | Serpin B9 Raloxifene - -
632 | EPHB2 Ephrin type-B receptor 2 - Fostamatinib -
633 | TUFM Elongation factor Tu, mitochondrial Zinc - -
634 | PSME1 Proteasome activator complex subunit 1 Copper - -
635 | SOATI1 Sterol O-acyltransferase 1 Ezetimibe - -
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636 | CHRN A4 Neuronal acetylcholine receptor subunit Carbamazepine, Nicotine Estradllol, )
alpha-4 Atropine

637 | NROB1 Nuclear receptor subfamily 0 group B Dexamethasone ) )
member 1

638 | HDGF Hepatoma-derived growth factor Copper - -

639 | PRKACB | ¢AMP-dependent protein kinase - Fostamatinib | -
catalytic subunit beta

640 | VIM Vimentin Artenimol - -

641 | EIF4Al Eukaryotic initiation factor 4A-I Copper - -

642 | MAP3K9 Mltogen—acnvated protein kinase kinase ) Fostamatinib )
kinase 9

643 | IRAK4 znterleukm—l receptor-associated kinase ) Fostamatinib )

644 | EIF6 Eukaryotic translation initiation factor 6 Copper - -

EEF1AILI | Translation elongation factor 1 alpha 1-

64514 like 14 Copper ) )

646 | STIP1 Stress-induced-phosphoprotein 1 Copper - -

647 | ANXA4 Annexin A4 Copper - -

648 | RACK1 Receptor of activated protein C kinase 1 Copper - -

649 | SF3A2 Splicing factor 3A subunit 2 Copper - -
Heterogeneous nuclear

650 | HNRNPL ribonucleoprotein L Copper ] ]
Heterogeneous nuclear

651 | HNRNPH3 ribonucleoprotein H3 Copper ] ]
Heterogeneous nuclear

652| HNRNPHI ribonucleoprotein H Copper ] ]

653 |NFkB1 | Nuclear factor NF-kappa-B p105 Thalidomide, Acetylsalicylic acid - -
subunit

654 | NME1 Nucleoside diphosphate kinase A Zinc, Copper - -

655 | HSPA13 Heat shock 70 kDa protein 13 Copper - -

656 | SIGMARI1 ?1gma non-opioid intracellular receptor Noscapine, Nortriptyline ) )

657 | MMP9 Matrix metalloproteinase-9 Glucosamine, Zinc - -
60 kDa heat shock protein,

658 | HSPDI mitochondrial Copper ) )

659 | APOC3 Apolipoprotein C-I1T Copper - -

660 | RIPK2 Receptor‘—mteractmg serine/threonine- ) Fostamatinib )
protein kinase 2

661 | UTRN Utrophin Zinc - -

662 | SIVAI Apoptosis regulatory protein Siva Zinc - -

663 | FGF19 Fibroblast growth factor 19 - Heparin -

664 | ccs Cppper chaperone for superoxide Zinc ) )
dismutase

665 | PCDH19 Protocadherin-19 - - Calcium

666 | MGP Matrix Gla protein - - Calcium

667| ATP1A] | Sediumv/potassium-transporting ATPase Diazoxide, Ciclopirox, Ouabain - -
subunit alpha-1

668 | DPYSL2 Dihydropyrimidinase-related protein 2 Artenimol - -

669 | FTO Alpha—ketoglutarate—dependent Artenimol ) )
dioxygenase FTO

670 | DANDS DAN domain family member 5 Zinc - -

671 | SEPP1 Selenoprotein P Zinc - -

672 | PRKDI Serine/threonine-protein kinase D1 - Fostamatinib -

673 | CLEC14A C-type lectin domain family 14 member Resveratrol ) )

674 | PLK4 Serine/threonine-protein kinase PLK4 - Fostamatinib -

675 | RYR2 Ryanodine receptor 2 Tetracaine - -

676 EISTlHZB Histone H2B type 1-C/E/F/G/1 Copper - -
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677 | IGHM Ig mu chain C region Zinc - -

678 | IGHG4 Ig gamma-4 chain C region Copper - -

679 | ATP1A3 Sodlur"n/potasslum—transportmg ATPase Ouabain ) )
subunit alpha-3

680 | PKN2 Serine/threonine-protein kinase N2 - Fostamatinib -
Phosphatidylinositol 4-phosphate 3-

681 | PIK3C2B | kinase C2 domain-containing subunit - Fostamatinib -
beta

682 | PI4KB Phosphatidylinositol 4-kinase beta - Fostamatinib -
Phosphorylase b kinase gamma

683 | PHKGI1 catalytic chain, skeletal muscle/heart - Fostamatinib -
isoform

684 | CDK17 Cyclin-dependent kinase 17 - Fostamatinib -

685 | PSMB10 Proteasome subunit beta type-10 Carfilzomib - -

686 | PSMB9 Proteasome subunit beta type-9 Carfilzomib - -

687 | CAMK2D Qalc1um/calmodullnjdependent protein ) Fostamatinib )
kinase type II subunit delta
Non-receptor tyrosine-protein kinase ..

688 | TYK2 TYK? - Fostamatinib -

689 | SH2B3 SH2B adapter protein 3 Pazopanib - -

690 | CLK3 Dual specificity protein kinase CLK3 - Fostamatinib -

691 | SLK STEZO—llke serine/threonine-protein ) Fostamatinib )
kinase

692 | AOCT Amllorlde—serfsllthC amine oxidase ) ) Calcium
[copper-containing]

693 | NOLCI Nucleolar anq coiled-body Doxorubicin ) )
phosphoprotein 1

694 | CAl4 Carbonic anhydrase 14 Acetazolamide - -

695| CYP11B1 | Cytochrome P450 11B1, mitochondrial Metyrapone - -

696 | CHRNB3 Neuronal acetylcholine receptor subunit Nicotine ) )
beta-3

697 | SCO1 Protein SCO1 homolog, mitochondrial Copper - -

698 | CHRNAS Neuronal acetylcholine receptor subunit Nicotine ) )
alpha-5

699 | CACNBI1 Voltage—depen‘dent L-type calcium Spironolactone ) )
channel subunit beta-1
Retinal rod rhodopsin-sensitive cGMP

700 | PDE6G 3',5'-cyclic phosphodiesterase subunit - Sildenafil -
gamma

701 | HEPHL1 Hephaestin-like protein 1 Copper - -

702 | HDAC7 Histone deacetylase 7 Panobinostat - -

703 | INS Insulin Zinc - -

704 | NFKBIA | NF-kappa-B inhibitor alpha Acetylsalicylic acid - -

705 | MELK Maternal embryonic leucine zipper ) Fostamatinib )
kinase

706 | HSPB1 Heat shock protein beta-1 Artenimol - -

707 | CHRNA3 Neuronal acetylcholine receptor subunit Fluoxetine, Nicotine ) )
alpha-3

708 | TPI1 Triosephosphate isomerase Zinc, Artenimol - -

709 | MAP3K1 Mltogen—acnvated protein kinase kinase ) Fostamatinib )
kinase 1

710 | SERPINCI | Antithrombin-IIT Copper Heparin -

711 | SRP14 Slgna.l recognition particle 14 kDa Artenimol ) )
protein

712 | GPERI G-protein coupled estrogen receptor 1 Genistein Estradiol -

713 | CHRNB4 bN;:fznal acetylcholine receptor subunit Fluoxetine, Nicotine ) )

714] SCN7A Sodium channel protein type 7 subunit Valproic Acid ) )
alpha

715 | TOP1 DNA topoisomerase 1 Topotecan Irinotecan -
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716 | BDNF Brain-derived neurotrophic factor 1 Copper - -
717 | CHEK2 Serine/threonine-protein kinase Chk2 1 - Fostamatinib -
718 | MET Hepatocyte growth factor receptor 2 Crizotinib Fostamatinib -
719| AcaT1 | Acetyl-CoA acetyltransferase, 1| Sulfasalazine - -
mitochondrial
720 kengg | ATP-sensitive inward rectifier 2 | Glyburide, Levosimendan ; -
potassium channel 8
721| C8G Complement component C8 y chain 1 Zinc - -
722 | BCL2 Apoptosis regulator Bcl-2 2 Obatoclax - Paclitaxel
723 | NEIL1 Endonuclease 8-like 1 1 Copper - -
724 | PTK2 Focal adhesion kinase 1 1 - Fostamatinib -
725 | MAPKAP | MAP kinase-activated protein kinase 5 1 - Fostamatinib -
726 | TUBA4A | Tubulin alpha-4A chain 2 Cabazitaxel - Vincristine
727 | SERPING1 | Plasma protease C1 inhibitor 1 Copper - -
728 | CYP2C8 Cytochrome P450 2C8 1 Isoniazid - -
729 | CYP1A2 Cytochrome P450 1A2 1 Isoniazid - -
730 | MAPK4 Mitogen-activated protein kinase 4 1 - Fostamatinib -
731 | SCN9A Na+ channel protein type 9 subunit a 2 Valproic Acid, Ranolazine - -
732 | ABCBI11 Bile salt export pump 1 Glyburide - -
733 | CTSL Cathepsin L1 1 - Fostamatinib -
734 | NR3C2 Mineralocorticoid receptor 3 Spironolactone, Felodipine - Nimodipine
735 | KRT8 Keratin, type II cytoskeletal 8 1 Copper - -
736 | TKT Transketolase 1 Copper - -
737 | FGF2 Fibroblast growth factor 2 2 Sirolimus Heparin -
738 | CLEC3B | Tetranectin 1 Copper - -
739 | PRDX2 Peroxiredoxin-2 1 Copper - -
740 | CFB Complement factor B 1 Zinc - -
741 | HIBCH 3—hydroxy1 s‘obutyryl—CoA hydrolase, | Quercetin ) )
mitochondrial
742 | GLRA3 Glycine receptor subunit alpha-3 2 Taurine, Ivermectin - -
743 | MDH1 Malate dehydrogenase, cytoplasmic 1 Artenimol - -
744 | FN1 Fibronectin 1 Zinc - -
745 | ANXA2 Annexin A2 1 Artenimol - -
746 | AKRICI é'ldo'keto reductase family 1 member 2 | Acetylsalicylic acid, Salicylic acid - -
747 | MAP2 Microtubule-associated protein 2 1 - - Paclitaxel
748 | SLCO1BI1 Solqte carrier organic anion transporter 1 B Clarithromycin )
family member 1B1
749 | RXRB Retinoic acid receptor RXR-beta 2 Bexarotene - Rosiglitazone
750 | C1S Complement Cls subcomponent 2 Zinc, Copper - -
751 | MDM2 E3 ubiquitin-protein ligase Mdm2 1 Zinc - -
752 | ADRB2 Beta-2 adrenergic receptor 6 Salbut?mjlol, Olanzaplr‘le, Nortriptyline, Propranolol -
Spermidine, Cabergoline
753 | PKM Pyruvate kinase PKM 2 Copper, Artenimol - -
754 | SMPD1 Sphingomyelin phosphodiesterase 1 Chlorpromazine - -
755 | POMC Pro-opiomelanocortin 1 Loperamide - -
756 | GART Trlfupctlonal purine biosynthetic 1 Pemetrexed ) )
protein adenosine-3
757 | AQP1 Aquaporin-1 1 Acetazolamide - -
758 | TNK2 Activated CDC42 kinase 1 1 - Fostamatinib -
759 | ACY'1 Aminoacylase-1 1 Copper - -
760 | CDK15 Cyclin-dependent kinase 15 1 - Fostamatinib -
761 | VMAT2 Vesicle monoamine transporter type 2 1 - Fostamatinib -
762 | ANXAL Annexin Al 1 Dexamethasone - -
763 | CPT1A Carnitine O-palmitoyltransferase 1, 1 Glyburide ) )

liver isoform
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764 | PTAFR Platelet-activating factor receptor 1 - Rupatadine -
765 | ESRRB Steroid hormone receptor ERR2 1 Genistein - -
766 | SLC6A4 Sodium-dependent serotonin transporter 5 Paroxethe, Fluoxetine, Citalopram, Nortriptyline, | _ -
Verapamil
767 | FGF4 Fibroblast growth factor 4 1 - Heparin -
768 | PGRMC1 | Membrane-associated progesterone 1 Nortriptyline - -
769 | HDAC10 | Histone deacetylase 10 1 Panobinostat - -
770 | MT1A Metallothionein-1A 1 Zinc - -
771 | CRBN Protein cereblon 1 Thalidomide - -
772 | ACVRI Activin receptor type-1 1 - Fostamatinib -
773 | HTR5A 5-hydroxytryptamine receptor SA 1 Olanzapine - -
774 | PRDX6 Peroxiredoxin-6 1 Copper - -
775 | ABCC9 ABC transporter subfamily C member 9 1 Glyburide - -
776 | OGDH 2—‘oxoglutar.ate dehydrogenase, 1 Valproic Acid ) )
mitochondrial
777 | CYBSR3 NADH-cytochrome b5 reductase 3 1 Copper - -
778 | CAMK2G Qalc1um/calmodullnjdependent protein 1 ) Fostamatinib )
kinase type II subunit gamma
779 | IL3 Interleukin-3 1 Zinc - -
780 | ABCAI ATP-binding cassette sub-family A 1 Glyburide ) )
member 1
781 | AKR1A1 Alcohol dehydrogenase [NADP(+)] 1 Copper - -
782 | SRC }S’:(c:)to—oncogene tyrosine-protein kinase 4 Ponatinib, Dasatinib, Purvalanol A Fostamatinib -
Peptidyl-prolyl cis-trans isomerase . L
783 | FKBP1A FKBP1A 2 Tacrolimus, Sirolimus - -
784 | DRD3 D(3) dopamine receptor 4 Chlorpromazme, Olanzapine, Pimozide, ) )
Cabergoline
785 | CSNK1G3 | Casein kinase I isoform gamma-3 1 Purvalanol A - -
786 | CAMK2A Qalc1um/calmodullnjdependent protein 1 ) Fostamatinib )
kinase type II subunit alpha
787 | RPL23A 60S ribosomal protein L23a 1 Artenimol - -
788 | DAPK3 Death-associated protein kinase 3 1 - Fostamatinib -
789 | NR3Cl1 Glucocorticoid receptor 4 Dexamethasone, Spironolactone, Mifepristone Methylprednisolo | -
790 | B2M Beta-2-microglobulin 1 Copper - -
791 | MAPT Microtubule-associated protein tau 1 - - Paclitaxel
792 | SCN4B Sodium channel subunit beta-4 1 Valproic Acid - -
793 | SCN3B Sodium channel subunit beta-3 1 Valproic Acid - -
794 | SCN2B Sodium channel subunit beta-2 1 Valproic Acid - -
795 | CHUK Inhibitor of nuclear factor kappa-B 1 Sulfasalazine - -
796 | JAK3 Tyrosine-protein kinase JAK3 1 - Fostamatinib -
797 | SMO Smoothened homolog 1 Vismodegib - -
798 | SCNBA Na+ channel type 8 subunit alpha 1 Valproic Acid - -
799 | CDK7 Cyclin-dependent kinase 7 1 Alvocidib - -
800 | TBXASI1 Thromboxane-A synthase 1 Sulfasalazine - -
801 | TGFBR2 | TGF-beta receptor type-2 1 - Fostamatinib -
802 | CLK1 Dual specificity protein kinase CLK1 1 - Fostamatinib -
803 | DAPK1 Death-associated protein kinase 1 1 - Fostamatinib -
804 | SULT2B1 | Sulfotransferase family cytosolic 2B 1 Pregnenolone - -
805 | SELP P-selectin 1 - Heparin -
806 | G6PD Glucose-6-phosphate 1-dehydrogenase 1 Artenimol - -
807 | PIK3R1 Phosphandylmosﬁol 3-kinase 1 B Wortmannin B
regulatory subunit alpha
808 | HBB Hemoglobin subunit beta 2 Zinc, Copper - -
809 | PLA2G4A | Cytosolic phospholipase A2 1 - Quinacrine -
810 | SRD5A2 g—oxo—S—alpha—sterold 4-dehydrogenase 1 Spironolactone ) )
3111 POLAT DNA polymerase alpha catalytic 1 Clofarabine ) )
subunit
312 | sumT2 Serine hydroxymethyltransferase, | Artenimol ) )

mitochondrial
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Dual specificity mitogen-activated

813 | MAP2K2 R . 1 - Fostamatinib -
protein kinase kinase 2
Succinate-semialdehyde . .
814 | ALDH3AI dehydrogenase, mitochondrial ! Valproic Acid ] ]
815 | POLB DNA polymerase beta 1 Cytarabine - -
816 | LGALS1 Galectin-1 1 Artenimol - -
Isocitrate dehydrogenase [NAD]
817/ IDH3A subunit alpha, mitochondrial ! Copper ] ]
818 | PGR Progesterone receptor 3 Spironolactone, Mifepristone, Dienogest - -
819 | SCN10A aS]c;(}i]l;lm channel protein type 10 subunit 2 Valproic Acid, Levobupivacaine - -
820 | DRD4 D(4) dopamine receptor 3 Chlorpromazine, Olanzapine, Cabergoline - -
821| SCN1B Sodium channel subunit beta-1 1 Valproic Acid - -
822 | GLRA2 Glycine receptor subunit alpha-2 1 Taurine - -
823 | CHRNA6 Neuronal acetylcholine receptor subunit 1 Nicotine ) )
alpha-6
224 | ATP6VIA X—type proton ATPase catalytic subunit 1 ) Bafilomycin Al | -
825 | HGF Hepatocyte growth factor 1 - Heparin -
826 | PARP3 Poly [ADP-ribose] polymerase 3 1 Olaparib - -
827 | KLKBI Plasma kallikrein 1 Zinc - -
828 | CMPK1 UMP-CMP kinase 1 Gemcitabine - -
829 | AHCY Adenosylhomocysteinase 1 Copper - -
830 | CA12 Carbonic anhydrase 12 1 Acetazolamide - -
831| TUBA3C | Tubulin alpha-3C/D chain 1 Copper - -
832 | TUBB4A | Tubulin beta-4A chain 1 Artenimol - -
833 | MGMT Methylated-DNA--protein-cysteine 1 Zine ) )
methyltransferase
834 | MPO Myeloperoxidase 1 - - Melatonin
835 | JUN Transcription factor AP-1 1 Vinblastine - -
836 | CALY Neuron-specific vesicular protein 1 ) ) Trifluoperazine
calcyon
837 | F13B Coagulation factor XIII B chain 1 Zinc - -
838 | SRD5A1 ?—oxo—S—alpha—sterold 4-dehydrogenase 1 Spironolactone ) )
839 | SLC18A1 | Chromaffin granule amine transporter 1 Reserpine - -
840 | F12 Coagulation factor XII 1 Zinc - -
41| sCNI11A Sodium channel protein type 11 subunit 1 Valproic Acid ) )
alpha
842 | LDHB L-lactate dehydrogenase B chain 1 Artenimol - -
cAMP-specific 3',5'-cyclic . o1
843 | PDE4A phosphodiesterase 4A 2 Theophylline, Pentoxifylline - -
Complement C1q subcomponent .
844 | C1QC subunit C 2 Zinc, Copper - -
845 | RXRA Retinoic acid receptor RXR-alpha 2 Bexarotene - Rosiglitazone
846 | GSK3B Glycogen synthase kinase-3 beta 2 - Fostamatinib Lithium
847 | TNF Tumor necrosis factor 3 Glucosamine, Thalidomide Chloroquine -
848 | CA7 Carbonic anhydrase 7 1 Acetazolamide - -
849 | NR1H3 Oxysterols receptor LXR-alpha 1 - Rhein -
850 | GuCY1A2 Guanylate cyclase soluble subunit 1 ] Isosorb}de ]
alpha-2 Mononitrate
851 | CHRNA7 Alpha‘—7 nicotinic cholinergic receptor 1 Memantine ) )
subunit
852 | CYP3A4 | Cytochrome P450 3A4 1 Isoniazid - -
853 | CDK6 Cyclin-dependent kinase 6 1 Alvocidib - -
854 | PADI4 Protein-arginine deiminase type-4 1 - Azithromycin -
855 | ROCKI1 Rho-associated protein kinase 1 1 Fasudil - -
856 | NR1H2 Oxysterols receptor LXR-beta 1 - Rhein -
857 | A2M Alpha-2-macroglobulin 1 Zinc - -
858 | DNMTI DNA (cytosine-5)-methyltransferase 1 1 Procainamide - -
859 | SI00A13 | Protein S100-A13 1 - - Calcium
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860 | CYPS51Al | Lanosterol 14-alpha demethylase 1 Itraconazole - -
861 | GoT1 Aspartate ?mmotransferase, 1 Copper B B
cytoplasmic
862 | BECN1 Beclin-1 1 - Estradiol -
863 | MT-ATP6 | ATP synthase subunit a 1 - Estradiol -
Hypoxanthine-guanine .
864 | HPRT1 phosphoribosyliransferase 1 Mercaptopurine - -
865 | SLC7A11 | Cystine/glutamate transporter 1 Sulfasalazine - -
866 | AKRIB10 gl]%o—keto reductase family 1 member 1 Sulindac ) )
867 | TYMS Thymidylate synthase 2 Gemcitabine, Pemetrexed - -
868 | GABRB3 | GABA receptor subunit beta-3 4 Olanzapine, Taurine, Ivermectin, Lamotrigine - -
869 | GRIN2B IGIuR , NMDA 2B 2 Memantine, Taurine - -
870 | CHRNA9 Neuronal acetylcholine receptor subunit 1 Nicotine ) )
alpha-9
871 | SODI Superoxide dismutase [Cu-Zn] 1 Zinc - -
872 | FAAH Fatty-acid amide hydrolase 1 1 - Fostamatinib -
873 | SCN3A aS]c;(}i]l;lm channel protein type 3 subunit 1 Valproic Acid ) )
874 | TXNRD1 | Thioredoxin reductase 1, cytoplasmic 1 Spermidine - -
875| SYK Tyrosine-protein kinase SYK 1 - Fostamatinib -
876 | GRIA3 Glutamate receptor 3 1 - - Lithium
877 | ATIC Bifunctional purine biosynthesis protein 1 Pemetrexed - -
878 | MAPK3 Mitogen-activated protein kinase 3 1 Sulindac - -
879 | TGFBR1 TGF-beta receptor type-1 1 - Fostamatinib -
880 | IFNG Interferon gamma 1 Glucosamine - -
881 | HTRIB 5-hydroxytryptamine receptor 1B 3 Olanzapine, Cabergoline Propranolol -
882 | HTR3A 5-hydroxytryptamine receptor 3A 3 Memantine, Olanzapine, Lamotrigine - -
883 | CDK5 Cyclin-dependent-like kinase 5 1 Alvocidib - -
884 | ABCBI1 Multidrug resistance protein 1 2 Voacamine Concanamycin A | -
885 | NPR1 Atrial natriuretic peptide receptor 1 1 Nitroprusside - -
386 | KCNN4 Intt?rmedlate copductance calclum‘— 1 ) Clotrimazole )
activated potassium channel protein 4
887 | YARS Tyrosine--tRNA ligase, cytoplasmic 1 Resveratrol - -
388 | ATP2CI Calcium-transporting ATPase type 2C 1 ) ) Calcium
member |
889 | GSS Glutathione synthetase 1 Copper - -
890 | HSD17B2 | Estradiol 17-beta-dehydrogenase 2 1 - Estradiol -
891 | GSTPI Glutathione S-transferase P 2 Troglitazone, Curcumin - -
892 | CHRNA2 | Neuronal acetylcholine receptor subunit 2 Fluoxetine, Nicotine - -
893 | IMPDH 1 Inosine-5'-monophosphate 1 Mercaptopurine - -
894 ANXA5 | Annexin AS 1 Copper - -
895 | WEEI Weel-like protein kinase 1 - Fostamatinib -
896 | THRA Thyroid hormone receptor alpha 1 Amiodarone - -
897| S100B Protein S100-B 1 - - Calcium
898 | ITGB3 Integrin beta-3 1 Resveratrol - -
899 | CYCS Cytochrome ¢ 1 Artenimol - -
900 | GLO1 Lactoylglutathione lyase 1 - - Indomethacin
901 | EPHX2 Bifunctional epoxide hydrolase 2 1 - Ebselen -
902 | PRKCB Protein kinase C beta type 1 Tamoxifen - -
903 | AVPR2 Vasopressin V2 receptor 1 Tolvaptan - -
904 | ALAD Delta-aminolevulinic acid dehydratase 1 Aminolevulinic acid - -
. Chlorpromazine, Olanzapine, Nortriptyline,
905 | HTR1A 5-hydroxytryptamine receptor 1A 5 Cabergoline Propranolol -
906 | CAl Carbonic anhydrase 1 2 Diazoxide, Acetazolamide - -
907 | SCN4A aS]c;(}i]l;lm channel protein type 4 subunit 1 Valproic Acid ) )
908 | KCNJ1 ATP—s‘CnsltIVC inward rectifier 1 Minoxidil ) )
potassium channel 1
909 | IMpDH2 | nosine-S*-monophosphate 1| Mercaptopurine ; ;

dehydrogenase 2
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4-aminobutyrate aminotransferase,

910 | ABAT mitochondrial 1 Valproic Acid - -
911 | AVPRIA | Vasopressin Vlareceptor 1 Tolvaptan - -
cAMP-specific 3',5'-cyclic . P
912 | PDE4B phosphodiesterase 4B 2 Theophylline, Pentoxifylline
913 I{ISP%AA Heat shock protein HSP 90-alpha 3 Quercetin, Geldanamycin, Copper - -
914 | GABRQ GABA receptor subunit theta 3 Olanzapine, Taurine, Lamotrigine - -
915 | ITGAL Integrin alpha-L 1 Simvastatin - -
Potassium voltage-gated channel o ]
916 | KCNALI subfamily A member 1 1 Nifedipine
917 | SLC12A3 | Solute carrier family 12 member 3 1 Diazoxide - -
918 | GABBR1 | GABA type B receptor subunit 1 1 Taurine - -
919 | NCOA2 Nuclear receptor coactivator 2 2 Genistein Estradiol -
920 | KCNMA1 Calclqm—acnvated potassium channel 1 Diazoxide ) )
subunit alpha-1
921 | COMT Catechol O-methyltransferase 1 - - 2-Methoxyestradiol
922 | CHRNATO Neuronal acetylcholine receptor subunit 1 Nicotine ) )
alpha-10
923 | GABRP GABA receptor subunit pi 3 Olanzapine, Taurine, Lamotrigine - -
924 | GABRE GABA receptor subunit epsilon 3 Olanzapine, Taurine, Lamotrigine - -
925 | GABRD GABA receptor subunit delta 3 Olanzapine, Taurine, Lamotrigine - -
926 | GABRG3 | GABA receptor subunit gamma-3 3 Olanzapine, Taurine, Lamotrigine - -
927 | PLA2G1B | Phospholipase A2 1 Sulfasalazine - -
928 | FDPS Farnesyl pyrophosphate synthase 1 Zoledronic acid - -
929 | GABRB2 | GABA receptor subunit beta-2 3 Olanzapine, Taurine, Lamotrigine - -
930 | GABRG! | GABA receptor subunit gamma-1 3 Olanzapine, Taurine, Lamotrigine - -
931 | GABRB1 GABA receptor subunit beta-1 3 Olanzapine, Taurine, Lamotrigine - -
932 | GGPS1 Geranylgeranyl pyrophosphate synthase 1 Zoledronic acid - -
933 | CA3 Carbonic anhydrase 3 1 Acetazolamide - -
934 | CTSS Cathepsin S 1 - Fostamatinib -
935 | CFTR Cystic fibrosis transmembrane 1 Glyburide ) )
conductance regulator
936 | HPGDS Hematopoietic prostaglandin D 1 ) nocodazole )
synthase
937 | GSR Glutathione reductase, mitochondrial 1 Copper - -
938 | PLG Plasminogen 1 Copper - -
939 | ABCCS ATP-binding cassette sub-family C 1 Glyburide ) )
member 8
940 | PDPKI 3_—phosphomos1t1de—dependent protein 1 B Fostamatinib B
kinase 1
941 | EDNRA Endothelin-1 receptor 1 Acetylsalicylic acid - -
942 | THRB Thyroid hormone receptor beta 1 Amiodarone - -
943 | HTR1D 5-hydroxytryptamine receptor 1D 2 Olanzapine, Cabergoline - -
944 | CHRNA7 Neuronal acetylcholine receptor subunit 5 Acetylcholine, Nicotine ) )
alpha-7
945 | GABRG2 | GABA receptor subunit gamma-2 3 Olanzapine, Taurine, Lamotrigine - -
946 | HSP90ABI1 | Heat shock protein HSP 90-beta 1 Geldanamycin - -
947 | HTR1E 5-hydroxytryptamine receptor 1E 1 Olanzapine - -
948 | FGA Fibrinogen alpha chain 1 Zinc - -
949 | AGTR1 Type-1 angiotensin II receptor 1 Telmisartan - -
950 | PYGL Glycogen phosphorylase, liver form 1 Alvocidib - -
951 | GABRA4 | GABA receptor subunit alpha-4 3 Olanzapine, Taurine, Lamotrigine - -
952 | GABRA6 | GABA receptor subunit alpha-6 3 Olanzapine, Taurine, Lamotrigine - -
953 | INSR Insulin receptor 1 - Fostamatinib -
954 | CA4 Carbonic anhydrase 4 1 Acetazolamide - -
955 | TRPV1 Transient receptor potential cation 1 Capsaicin B B

channel subfamily V. member 1
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Phospholipase A2, membrane

956 | PLA2G2A . 1 - - Indomethacin
associated
057 | sLceaz | Sedium-dependent noradrenaline 3 | Paroxetine, Nortriptyline, Maprotiline . .
transporter
958 | MAPK10 | Mitogen-activated protein kinase 10 1 - Fostamatinib -
959 | METAP2 | Methionine aminopeptidase 2 1 Nitroxoline - -
960 | MAPK1 Mitogen-activated protein kinase 1 1 Perifosine - -
961 | HRH2 Histamine H2 receptor 1 Olanzapine - -
962 | GABRAS5 | GABA receptor subunit alpha-5 3 Olanzapine, Taurine, Lamotrigine - -
963 | PRKACA | SAMP-dependent protein kinase 2 |Fasudil Fostamatinib -
catalytic subunit alpha
964| C10B Comp}ement Clq subcomponent 1 Zinc ) )
subunit B
965 | ACE Angiotensin-converting enzyme 1 - Enalaprilat -
966 | REN Renin 1 Minoxidil - -
967 | GABRA3 | GABA receptor subunit alpha-3 3 Olanzapine, Taurine, Lamotrigine - -
968 | GRIN2A IGIuR , NMDA 2A 1 Memantine - -
969 | VDR Vitamin D3 receptor 1 Curcumin - -
970 | NCOALI Nuclear receptor coactivator 1 1 Genistein - -
971 | CIR Complement Clr subcomponent 1 Zinc - -
972 | GABRA2 | GABA receptor subunit alpha-2 3 Olanzapine, Taurine, Lamotrigine - -
973 | OPRK1 Kappa-type opioid receptor 2 Loperamide, Lamotrigine - -
974 | SLC18A2 | Synaptic vesicular amine transporter 1 Reserpine - -
975 | GRIN1 IGIuR , NMDA 1 1 Memantine - -
976 | IGHG1 Ig gamma-1 chain C region 1 Copper - -
977 | DPP4 Dipeptidyl peptidase 4 2 Atorvastatin - Sitagliptin
978 | MAPK14 | Mitogen-activated protein kinase 14 2 Dasatinib Fostamatinib -
979 | GABRA1 | GABA receptor subunit alpha-1 3 Olanzapine, Taurine, Lamotrigine - -
980 | DHFR Dihydrofolate reductase 1 Pemetrexed - -
981 | PKIA 9AMP—dependent protein kinase 1 Fasudil ) )
inhibitor alpha
982 | GRIN3A IGIuR , NMDA 3A 1 Memantine - -
983 | AKR1BI1 Aldose reductase 1 Sulindac - -
984 | CHEK1 Serine/threonine-protein kinase Chk 1 1 - Fostamatinib -
985 | NOS2 Nitric oxide synthase, inducible 1 Dexamethasone - -
986 | OPRD1 Delta-type opioid receptor 1 Loperamide - -
987 | F2 Prothrombin 3 Zinc, Copper, Proflavine - -
988 | PYGM Glycogen phosphorylase, muscle form 1 Alvocidib - -
989 | ACHE Acetylcholinesterase 1 Acetylcholine - -
990 | F10 Coagulation factor X 1 - Heparin -
991 | OPRM1 Mu-type opioid receptor 1 Loperamide - -
992 | CA2 Carbonic anhydrase 2 2 Diazoxide, Acetazolamide - -
993 | CDK2 Cyclin-dependent kinase 2 1 Alvocidib - -
Predicted Targets
— . Verapamil, Maprotiline, Olanzapine, Lamotrigine,
1| SLC6A3 Sodium-dependent dopamine 9 Nortriptyline, Chlorpromazine, Paroxetine, - -
transporter i .
Fluoxetine, Citalopram
2 | HTR3B 5-hydroxytryptamine receptor 3B 1 Olanzapine - -
3 | HTRIF 5-hydroxytryptamine receptor 1F 3 Olanzapine, Cabergoline, Nortriptyline - -
4| GABRR1 GABA receptor subunit rho-1 3 Taurine, Olanzapine, Lamotrigine - -
5| GRIK2 IGIuR , kainate 2 1 Taurine - -
6 | GRIA2 Glutamate receptor 2 1 Taurine - -
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7| TSPO Translocator protein 3 Lamotrigine, Taurine, Olanzapine
8 | GABRR2 | GABA receptor subunit rho-2 3 Taurine, Lamotrigine, Olanzapine
9| GABRR3 | GABA receptor subunit rho-3 3 Olanzapine, Taurine, Lamotrigine

10 | GRIN2C IGIuR , NMDA 2C 2 Taurine, Memantine

11 | GRIN3B IGIuR , NMDA 3B 2 Memantine, Taurine

12 | GRIN2D IGIuR , NMDA 2D 2 Memantine, Taurine

Genes with elevated mRNA expression levels in the brain (> 5-fold higher than other tissues)

GRIN1
GABRD
HTRIA
GABRAG6
GABRAI
CAMK2A
GABRAS
HTR2C
GRIN2B
GLRA2
DRD1
MT3
PRKCG
TTR
CACNAIA
GLRA1
CALY
CHRNA2
GABRGI1
HTR6
CHRMI
CHRNB2
DRD2
GABRB2
MAP2
NTRK1
SCN2A
ADORA2A
CACNAIE
HTR2A
SBKI1
ATPI1A2
ATP1A3

DRD5
GABRA3
GABRG2
KCNAI
PAKS
SCN2B
SCN3B
APLPI
CACNAIB
CAMKK?2
CHAT
FGF1
GABRQ
GRIN2A
HTRSA
MASTI
NIMIK
OPRMI
SCN1A
SCNIB
SCN3A
SNCA
ACHE
ADORA3
CAMKIG
CHRM5
CHRNA4
DCLKI
DCLK2
EPHAS
EPHBI
GABRA2
GABRA4

GABRBI1 CIT
GLRA3 DCLK3
GRIN3A DPYSL2
MAPT DRD3
PAK3 EPHA4
PCDH19 EPHAS
PDE1B EPHAG6
RXRG EPHB6
S100B ESRRG
SCNBA FGF4
TUBB4A FGFR2
ABCC8 FLT3
ADORA1 GABBRI1
ADRAI1B GABRB3
ADRAI1D GABRG3
ALK GRIA3
ASMT HIPK2
ASPA HSPA2
BDNF HTRIB
CAl4 HTRID
CACNAIG HTRIE
CACNAII INSRR
CACNA2D3 KCNH7
CACNB3 LIMK1
CACNB4 MAP3K10
CALM1 MAP3K12
CAMK2B MAP3K15
CAMKK 1 MAP3K19
CDKS5 MAP3K9
CHRM4 MAP4
CHRNAG6 MAP4K4
CHRNA9 MAPK1
CHRNB3 MAPK10

MAPKI15
MAPK4
MAPK9
MATK
MTNRITA
MTNRI1B
NEKS
NTRK2
NTRK3
NUAKI1
OPRDI1
OPRK1
PAKI
PDEIA
PDE4A
PLCL1
POLB
PRKACB
PRKCB
PRKCE
PRKCZ
PTK2B
RORB
SCN4B
SLCI8A2
SLC7All
STK32A
THRA
TLR7
TNIK
TP73
TUBAITA
TYRO3

32



Table S3. 368 Predicted ATG interactions and experimental validation.

Predicted interactions between activators and targets

No Drug Name No.T ];;eg(iltcsted Target Name Gene Name Corsl?(:lreence Experim enta:l\\/’l;nhdatlon, Ki
1 Acetylcholine 1 Muscarinic acetylcholine receptor M5 CHRMS 0.8279 800
. Beta-2 adrenergic receptor ADRB2 0.6398 -
2 Amiodarone ! Beta-3 adrenergic receptor ADRB3 0.6155 -
5-hydroxytryptamine receptor 6 HTR6 0.8499 -
Beta-3 adrenergic receptor ADRB3 0.8131 -
. 5-hydroxytryptamine receptor 1E HTRIE 0.7972 -
3 Cabergoline 6 S—hgdroxzttrﬁtamine receitor 3A HTR3A 0.755 -
5-hydroxytryptamine receptor 1F HTRIF 0.6822 -
Muscarinic acetylcholine receptor M1 CHRMI 0.616 -
5-hydroxytryptamine receptor 2A HTR2A 0.831 -
Alpha-1D adrenergic receptor ADRAID 0.8283 -
Alpha-1B adrenergic receptor ADRAIB 0.8265 -
Muscarinic acetylcholine receptor M2 CHRM2 0.8162 -
Muscarinic acetylcholine receptor M3 CHRM3 0.8002 -
D(2) dopamine receptor DRD2 0.7851 -
Muscarinic acetylcholine receptor M5 CHRMS 0.7558 -
Alpha-2A adrenergic receptor ADRA2A 0.7488 -
Muscarinic acetylcholine receptor M4 CHRM4 0.7466 -
Sodium-dependent noradrenaline transporter SLC6A2 0.7355 -
Sodium-dependent dopamine transporter SLC6A3 0.7271 -
. Alpha-2C adrenergic receptor ADRA2C 0.7199 -
4 Citalopram 2 D(II)A) dopamine receptor DRDI 0.7155 -
Alpha-2B adrenergic receptor ADRA2B 0.7071 -
D(4) dopamine receptor DRD4 0.6847 -
5-hydroxytryptamine receptor 1A HTRIA 0.6829 -
D(3) dopamine receptor DRD3 0.6721 -
D(1B) dopamine receptor DRDS5 0.6638 -
5-hydroxytryptamine receptor 7 HTR7 0.6596 -
5-hydroxytryptamine receptor 6 HTR6 0.6445 -
5-hydroxytryptamine receptor 3A HTR3A 0.6193 -
5-hydroxytryptamine receptor 1B HTRIB 0.616 -
5-hydroxytryptamine receptor 2B HTR2B 0.6148 -
5-hydroxytryptamine receptor 1D HTRID 0.6139 -
Muscarinic acetylcholine receptor M2 CHRM2 09115 150
Muscarinic acetylcholine receptor M5 CHRMS 0.8418 42
5-hydroxytryptamine receptor 1B HTRIB 0.8376 1489
5-hydroxytryptamine receptor 3A HTR3A 0.8355 776
Muscarinic acetylcholine receptor M4 CHRM4 0.8275 -
5-hydroxytryptamine receptor 1D HTRID 0.8053 452
. 5-hydroxytryptamine receptor 1E HTRIE 0.7314 344
5 Chlorpromazine 14 Sodium-dependent serotonin transporter SLC6A4 0.6925 -
Beta-1 adrenergic receptor ADRBI 0.6684 -
Beta-3 adrenergic receptor ADRB3 0.641 -
Histamine H2 receptor HRH2 0.6398 172
Beta-2 adrenergic receptor ADRB2 0.6382 -
Sodium-dependent noradrenaline transporter SLC6A2 0.6358 -
Sodium-dependent dopamine transporter SLC6A3 0.6344 -
6 Clonidine 1 5-hydroxytryptamine receptor 2B HTR2B 0.6078 -
Progesterone receptor PGR 0.7289 -
Triosephosphate isomerase TPI1 0.6895 -
Plasma kallikrein KLKBI 0.6581 -
Desmoplakin DSP 0.6578 -
7 Copper 8 Estrogen receptor ESR1 0.6329 -
Phosphoserine phosphatase PSPH 0.6248 -
Protein S100-A9 S100A9 0.6066 -
Gly‘ceraldc?hyde—?a—phosphate dehydrogenase, GAPDHS 0.6051 )
testis-specific
8 Dasatinib ) Platelet-derived growth factor receptor alpha PDGFRA 0.6393 0.47
Fibroblast growth factor receptor 2 FGFR2 0.6121 1400
9 Diazoxide 1 Carbonic anhydrase 4 CA4 0.6209 -
Alpha-2A adrenergic receptor ADRA2A 0.6978 -
10 Doxazosin 3 Alpha-2B adrenergic receptor ADRA2B 0.6642 -
Alpha-2C adrenergic receptor ADRA2C 0.6474 -
11 Dronedarone 7 Beta-2 adrenergic receptor ADRB2 0.7452 -
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Voltage-dependent T-type calcium channel

subunit alpha-1H CACNAIH 0.7078 -
Beta-3 adrenergic receptor ADRB3 0.69 -
Voltage—dependem T-type calcium channel CACNAIL 0.6553 )
subunit alpha-11
D(1B) dopamine receptor DRDS5 0.6428 -
5-hydroxytryptamine receptor 1B HTR1B 0.6116 -
5-hydroxytryptamine receptor 1D HTRID 0.6006 -
Voltage—dependem L-type calcium channel CACNAIF 0.644 )
subunit alpha-1F
12 Felodipine 3 Voltage—dependem L-type calcium channel CACNBI 0.6013 )
subunit beta-1
Voltage—dependem P/Q-type calcium channel CACNAIA 0.6004 )
subunit alpha-1A
5-hydroxytryptamine receptor 2A HTR2A 0.7219 147.9
Sodium-dependent noradrenaline transporter SLC6A2 0.7109 -
13 Fluoxetine 5 Alpha-2A adrenergic receptor ADRA2A 0.616 -
Sodium-dependent dopamine transporter SLC6A3 0.6147 -
5-hydroxytryptamine receptor 3A HTR3A 0.6017 -
D(1B) dopamine receptor DRDS5 0.7277 12
5-hydroxytryptamine receptor 2B HTR2B 0.6877 -
D(3) dopamine receptor DRD3 0.6526 0.11
5-hydroxytryptamine receptor 7 HTR7 0.6422 7.94
. D(4) dopamine receptor DRD4 0.6339 50
14 Fluphenazine 10 5-hydroxytryptamine receptor 1A HTRIA 0.6335 145
Sodium-dependent noradrenaline transporter SLC6A2 0.6223 -
5-hydroxytryptamine receptor 3A HTR3A 0.6077 -
Alpha-2B adrenergic receptor ADRA2B 0.6064 82
Sodium-dependent serotonin transporter SLC6A4 0.6062 -
D(1A) dopamine receptor DRD1 0.6867 450
15 Fluspirilene 3 D(3) dopamine receptor DRD3 0.6085 0.4
5-hydroxytryptamine receptor 1A HTRIA 0.604 56
16 Genistein 1 Estrogen-related receptor gamma ESRRG 0.6159 -
17 Imatinib 1 Receptor-type tyrosine-protein kinase FLT3 FLT3 0.6206 6300
Voltage—dependem L-type calcium channel CACNAIF 0.6565 )
subunit alpha-1F
Voltage—dependem L-type calcium channel CACNBI 0.6187 )
. subunit beta-1
18 Isradipine 4 Voltage-dependent L-type calcium channel
;i CACNB4 0.6092 -
subunit beta-4
Voltage—dependem L-type calcium channel CACNB3 0.6023 )
subunit beta-3
GABA receptor subunit gamma-2 GABRG2 0.7215 -
GABA receptor subunit alpha-1 GABRALI 0.7192 -
GABA receptor subunit alpha-3 GABRA3 0.6978 -
GABA receptor subunit beta-2 GABRB2 0.6843 -
GABA receptor subunit beta-1 GABRBI 0.6817 -
GABA receptor subunit alpha-5 GABRAS 0.6755 -
GABA receptor subunit delta GABRD 0.668 -
19 Ivermectin 16 GABA receptor subun?t alpha-4 GABRA4 0.6602 -
GABA receptor subunit theta GABRQ 0.6591 -
GABA receptor subunit alpha-2 GABRA2 0.6584 -
GABA receptor subunit alpha-6 GABRAG6 0.6575 -
GABA receptor subunit gamma-1 GABRGI 0.6476 -
GABA receptor subunit pi GABRP 0.6402 -
Glycine receptor subunit alpha-1 GLRAI 0.6401 -
GABA receptor subunit gamma-3 GABRG3 0.6314 -
GABA receptor subunit epsilon GABRE 0.6189 -
20 Ketanserin 1 5-hydroxytryptamine receptor 2C HTR2C 0.6015 -
Voltage—dependem T-type calcium channel CACNAIH 0.6523 )
subunit alpha-1H
21 Lacidipine 3 Voltage—dependem T-type calcium channel CACNAIL 0.6283 )
subunit alpha-11
Voltage—dependem T-type calcium channel CACNAIG 0.6049 )
subunit alpha-1G
Alpha-1B adrenergic receptor ADRAIB 0.9845 -
Alpha-1D adrenergic receptor ADRAID 0.9675 -
Alpha-2B adrenergic receptor ADRA2B 0.9361 -
22 Lamotrigine 29 Alpha-2C adrenergic receptor ADRA2C 0.9097 -
5-hydroxytryptamine receptor 2C HTR2C 0.9066 -
5-hydroxytryptamine receptor 2B HTR2B 0.8793 -
Sodium-dependent noradrenaline transporter SLC6A2 0.828 -

34



5-hydroxytryptamine receptor 6 HTR6 0.8206 -
D(4) dopamine receptor DRD4 0.7965 -
5-hydroxytryptamine receptor 7 HTR7 0.7951 -
GABA receptor subunit rho-1 GABRRI 0.7867 -
D(3) dopamine receptor DRD3 0.7861 -
Sodium-dependent serotonin transporter SLC6A4 0.7755 -
GABA receptor subunit rho-2 GABRR2 0.7751 -
Sodium-dependent dopamine transporter SLC6A3 0.7684 -
GABA receptor subunit rho-3 GABRR3 0.7582 -
Beta-3 adrenergic receptor ADRB3 0.7536 -
Histamine H4 receptor HRH4 0.7178 -
Glycine receptor subunit alpha-1 GLRAI 0.7084 -
Histamine H2 receptor HRH2 0.7004 -
5-hydroxytryptamine receptor 1D HTRID 0.6976 -
Sigma non-opioid intracellular receptor 1 SIGMAR1 0.6881 -
Potassium voltage-gated channel subfamily A KCNAI 0.6844 )
member 1
Beta-2 adrenergic receptor ADRB2 0.6746 -
5-hydroxytryptamine receptor 1E HTRIE 0.6427 -
5-hydroxytryptamine receptor 1B HTRIB 0.6394 -
5-hydroxytryptamine receptor 1A HTRIA 0.6387 -
Translocator protein TSPO 0.6287 -
5-hydroxytryptamine receptor 5A HTRSA 0.6077 -
5-hydroxytryptamine receptor 1A HTRIA 0.8676 -
D(1A) dopamine receptor DRD1 0.8489 402
5-hydroxytryptamine receptor 2B HTR2B 0.8308 -
D(3) dopamine receptor DRD3 0.8063 504
Sodium-dependent serotonin transporter SLC6A4 0.8046 -
5-hydroxytryptamine receptor 6 HTR6 0.8039 -
- D(1B) dopamine receptor DRDS5 0.7922 429
3 Maprotiline 14 5—(hyd)rox3r/)tryptamin:$eceptor 1D HTRID 0.7913 -
D(4) dopamine receptor DRD4 0.791 -
5-hydroxytryptamine receptor 3A HTR3A 0.7621 -
5-hydroxytryptamine receptor 1B HTRIB 0.7484 -
Sodium-dependent dopamine transporter SLC6A3 0.7274 -
5-hydroxytryptamine receptor 1E HTRIE 0.7229 -
Histamine H4 receptor HRH4 0.6462 -
IGIuR , NMDA 2D GRIN2D 0.7144 -
D(3) dopamine receptor DRD3 0.6879 -
IGIuR , NMDA 3B GRIN3B 0.6488 -
24 Memantine 7 IGIuR , NMDA 2C GRIN2C 0.64 -
Muscarinic acetylcholine receptor M1 CHRM1 0.619 -
5-hydroxytryptamine receptor 2A HTR2A 0.6094 -
D(1A) dopamine receptor DRD1 0.6082 -
25 Minoxidil 1 Prostaglandin G/H synthase 2 PTGS2 0.7051 -
Voltage—dependem L-type calcium channel CACNAIS 07513 )
subunit alpha-1S
Voltage—dependem T-type calcium channel CACNAIH 0.7357 )
subunit alpha-1H
D(2) dopamine receptor DRD2 0.7162 -
Alpha-2B adrenergic receptor ADRA2B 0.6993 -
Alpha-2C adrenergic receptor ADRA2C 0.6899 -
D(1A) dopamine receptor DRD1 0.6834 -
Potassium voltage-gated channel subfamily H KCNH2 0.6751 )
member 2
26 Nicardipine 17 Histamine H1 receptor HRH1 0.6717 -
Alpha-2A adrenergic receptor ADRA2A 0.658 -
Voltage—dependem L-type calcium channel CACNAIF 0.636 )
subunit alpha-1F
D(4) dopamine receptor DRD4 0.6341 -
5-hydroxytryptamine receptor 2A HTR2A 0.6286 -
5-hydroxytryptamine receptor 6 HTR6 0.6283 -
D(1B) dopamine receptor DRDS5 0.6242 -
5-hydroxytryptamine receptor 7 HTR7 0.6187 -
Beta-2 adrenergic receptor ADRB2 0.6109 -
5-hydroxytryptamine receptor 2C HTR2C 0.6104 -
Voltage—dependem L-type calcium channel CACNBI 0.6818 )
e subunit beta-1
2 Nifedipine 6 Voltage-dependent L-type calcium channel
CACNAIF 0.6683 -

subunit alpha-1F
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Voltage-dependent T-type calcium channel

subunit alpha-1G CACNAIG 0.6479 -
Voltage—dependem T-type calcium channel CACNAIL 0.617 )
subunit alpha-11
Voltage—dependem L-type calcium channel CACNB3 06112 )
subunit beta-3
Voltage—dependem L-type calcium channel CACNB4 0.6051 )
subunit beta-4
Voltage—dependem L-type calcium channel CACNBI 0.6781 )
subunit beta-1
Voltage—dependem L-type calcium channel CACNAIF 0.6658 )
subunit alpha-1F
Voltage—dependem L-type calcium channel CACNB3 0.6356 )
. - subunit beta-3
28 Nilvadipine 6 Voltage-dependent T-type calcium channel
;i CACNAIH 0.6129 -
subunit alpha-1H
Voltage—dependem L-type calcium channel CACNB4 0.6108 )
subunit beta-4
Voltage—dependem N-type calcium channel CACNAIB 0.6094 )
subunit alpha-1B
Voltage—dependem L-type calcium channel CACNAIF 0.6687 )
. - subunit alpha-1F
2 Nitrendipine 2 Voltage-dependent L-type calcium channel
; CACNBI 0.6672 -
subunit beta-1
D(1A) dopamine receptor DRD1 0.8884 -
Sodium-dependent dopamine transporter SLC6A3 0.8835 -
5-hydroxytryptamine receptor 7 HTR7 0.8492 -
D(3) dopamine receptor DRD3 0.8351 -
D(1B) dopamine receptor DRDS5 0.83 -
D(4) dopamine receptor DRD4 0.7977 -
. . 5-hydroxytryptamine receptor 1B HTRIB 0.7894 -
30 Nortriptyline 14 S—hgdroxzttrﬁtamine rece;l:tor 2B HTR2B 0.7665 ;
5-hydroxytryptamine receptor 3A HTR3A 0.759 -
5-hydroxytryptamine receptor 1D HTRID 0.7504 -
Histamine H4 receptor HRH4 0.7092 6918
Histamine H2 receptor HRH2 0.7008 645
5-hydroxytryptamine receptor 1E HTRIE 0.699 -
5-hydroxytryptamine receptor 1F HTRIF 0.6695 -
Alpha-1D adrenergic receptor ADRAID 0.9374 -
GABA receptor subunit rho-2 GABRR2 0.7549 -
GABA receptor subunit rho-1 GABRRI 0.7432 -
GABA receptor subunit rho-3 GABRR3 0.7071 -
Calmodulin CALM1 0.6882 -
Translocator protein TSPO 0.6871 -
31 Olanzapine 12 Potassium voltage-gated channel subfamily A KCNAI 0.6802 )
member 1
Sodium-dependent serotonin transporter SLC6A4 0.6781 -
Sodium-dependent noradrenaline transporter SLC6A2 0.6748 -
Sodium-dependent dopamine transporter SLC6A3 0.6649 -
5-hydroxytryptamine receptor 3B HTR3B 0.6325 -
5-hydroxytryptamine receptor 1F HTRIF 0.6298 310
5-hydroxytryptamine receptor 2C HTR2C 0.7465 -
Histamine H1 receptor HRH1 0.704 -
D(2) dopamine receptor DRD2 0.7031 -
Sodium-dependent dopamine transporter SLC6A3 0.6657 -
32 Paroxetine 9 5-hydroxytryptamine receptor 7 HTR7 0.6652 -
5-hydroxytryptamine receptor 2B HTR2B 0.6502 -
Alpha-1A adrenergic receptor ADRAIA 0.6402 -
5-hydroxytryptamine receptor 1 A HTRIA 0.6191 -
Alpha-2A adrenergic receptor ADRA2A 0.6092 -
D(1A) dopamine receptor DRD1 0.7343 4100
D(1B) dopamine receptor DRDS5 0.6578 -
D(4) dopamine receptor DRD4 0.6457 1.8
33 Pimozide 7 Alpha-2C adrenergic receptor ADRA2C 0.6434 376.5
5-hydroxytryptamine receptor 2C HTR2C 0.6197 874
Alpha-2B adrenergic receptor ADRA2B 0.6089 821
5-hydroxytryptamine receptor 1A HTRIA 0.6044 88
34 Ponatinib 1 Platelet-derived growth factor receptor beta PDGFRB 0.7043 -
Alpha-2C adrenergic receptor ADRA2C 0.8713 10.7
. Beta-1 adrenergic receptor ADRBI 0.7357 -
35 Prazosin 4 Beta-2 adrenerg'c recegtor ADRB2 0.6915 -
5-hydroxytryptamine receptor 2A HTR2A 0.6402 400.76
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. Receptor-type tyrosine-protein kinase FLT3 FLT3 0.6484 -
36 Regorafenib 2 Fibroblast growth factor receptor 3 FGFR3 0.6372 -
Alpha-2B adrenergic receptor ADRA2B 0.7527 -
37 Rilmenidipine 3 Alpha-2C adrenergic receptor ADRA2C 0.7383 -
Alpha-1A adrenergic receptor ADRAIA 0.6467 -
Alpha-2A adrenergic receptor ADRA2A 0.8811 640
Alpha-2C adrenergic receptor ADRA2C 0.8499 450
D(3) dopamine receptor DRD3 0.8265 2.5
D(1A) dopamine receptor DRD1 0.8248 12
Alpha-2B adrenergic receptor ADRA2B 0.8143 450
5-hydroxytryptamine receptor 2B HTR2B 0.7972 -
D(1B) dopamine receptor DRDS5 0.7929 -
5-hydroxytryptamine receptor 7 HTR7 0.7782 28
D(4) dopamine receptor DRD4 0.7722 9
5-hydroxytryptamine receptor 1A HTRIA 0.7715 280
Histamine H1 receptor HRH1 0.7125 130
38 Sertindole 23 5-hydroxytryptamine receptor 1B HTR1B 0.7029 60
5-hydroxytryptamine receptor 1D HTRID 0.6851 20
Sodium-dependent serotonin transporter SLC6A4 0.6791 -
5-hydroxytryptamine receptor 3A HTR3A 0.6655 3180
Muscarinic acetylcholine receptor M3 CHRM3 0.6543 2692
Muscarinic acetylcholine receptor M1 CHRMI1 0.6471 631
Muscarinic acetylcholine receptor M5 CHRMS 0.6463 -
Sodium-dependent noradrenaline transporter SLC6A2 0.6412 -
5-hydroxytryptamine receptor 1E HTRIE 0.6407 430
Muscarinic acetylcholine receptor M2 CHRM2 0.6353 -
Muscarinic acetylcholine receptor M4 CHRM4 0.6234 -
Beta-1 adrenergic receptor ADRBI 0.6164 5000
39 Sorafenib ) Platelet-derived growth factor receptor alpha PDGFRA 0.6289 62
Fibroblast growth factor receptor 3 FGFR3 0.6166 4200
40 Spironolactone 1 Estrogen receptor ESR1 0.6151 -
GABA receptor subunit rho-1 GABRRI 0.7582 -
GABA receptor subunit rho-2 GABRR2 0.6823 -
GABA receptor subunit rho-3 GABRR3 0.6789 -
T7\Ieuronal acetylcholine receptor subunit alpha- CHRNA7 0.674 )
IGIuR , NMDA 3A GRIN3A 0.6705 -
Glutamate receptor 2 GRIA2 0.6659 -
41 Taurine 14 Translocator protein TSPO 0.6574 -
IGIuR , NMDA 2A GRIN2A 0.6562 -
IGIuR , kainate 2 GRIK2 0.655 -
IGIuR , NMDA 3B GRIN3B 0.6546 -
4Neuronal acetylcholine receptor subunit alpha- CHRN A4 0.6454 )
IGIuR , NMDA 2C GRIN2C 0.6297 -
IGIuR , NMDA 2D GRIN2D 0.6281 -
IGIuR , NMDA 1 GRIN1 0.6172 -
42 Thalidomide 1 Prostaglandin G/H synthase 1 PTGS1 0.6197 -
Muscarinic acetylcholine receptor M3 CHRM3 0.8613 -
Muscarinic acetylcholine receptor M4 CHRM4 0.8321 -
Muscarinic acetylcholine receptor M5 CHRMS 0.8211 -
D(1B) dopamine receptor DRDS5 0.7602 -
5-hydroxytryptamine receptor 2A HTR2A 0.7556 -
D(4) dopamine receptor DRD4 0.7379 -
5-hydroxytryptamine receptor 2C HTR2C 0.736 -
D(3) dopamine receptor DRD3 0.7345 -
Histamine H1 receptor HRH1 0.7118 -
. . 5-hydroxytryptamine receptor 1A HTRIA 0.7051 -
43 Triflupromazine 20 Alpha-1A adrenergic receptor ADRAIA 0.6867 -
Alpha-1D adrenergic receptor ADRAID 0.6791 -
Alpha-1B adrenergic receptor ADRAIB 0.6768 -
5-hydroxytryptamine receptor 7 HTR7 0.6683 -
Alpha-2B adrenergic receptor ADRA2B 0.6637 -
Alpha-2A adrenergic receptor ADRA2A 0.6522 -
5-hydroxytryptamine receptor 1D HTRID 0.6486 -
5-hydroxytryptamine receptor 3A HTR3A 0.6451 -
Alpha-2C adrenergic receptor ADRA2C 0.6402 -
5-hydroxytryptamine receptor 1B HTRIB 0.6057 -
Voltage-dependent T-type calcium channel
44 Verapamil 14 subunit alpha-1H CACNAIH 0.825 )
Sodium-dependent dopamine transporter SLC6A3 0.7956 -
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Alpha-2A adrenergic receptor ADRA2A 0.7544 -
Sodium-dependent noradrenaline transporter SLC6A2 0.7425 -
Alpha-2C adrenergic receptor ADRA2C 0.7335 -
Alpha-2B adrenergic receptor ADRA2B 0.6913 -
Voltage-dependent calcium channel subunit CACNA2D 1 0.6581 )
alpha-2/delta-1
5-hydroxytryptamine receptor 2C HTR2C 0.6489 -
5-hydroxytryptamine receptor 2A HTR2A 0.6419 140
Histamine H1 receptor HRH1 0.6348 -
Muscarinic acetylcholine receptor M2 CHRM2 0.6258 -
D(1B) dopamine receptor DRDS5 0.6246 -
D(2) dopamine receptor DRD2 0.6136 -
Muscarinic acetylcholine receptor M3 CHRM3 0.6052 -
Plasminogen PLG 0.7173 -

45 Zinc 3 Progesterone receptor PGR 0.6077 -
Apolipoprotein D APOD 0.6007 -

Predicted interactions between inhibitors and targets
No. Drug Name No. Predicted Target Name Gene Name Confidence Ki (nM)
Targets Score

5-hydroxytryptamine receptor 1D HTRID 0.7201 4,070
5-hydroxytryptamine receptor 2C HTR2C 0.6593 574
Alpha-2B adrenergic receptor ADRA2B 0.6491 -

1 Propranolol 7 Alpha-2A adrenergic receptor ADRA2A 0.6468 -
Alpha-2C adrenergic receptor ADRA2C 0.6301 -
5-hydroxytryptamine receptor 2B HTR2B 0.6262 -
Alpha-1B adrenergic receptor ADRAIB 0.6034 -

2 Esmolol 1 Beta-2 adrenergic receptor ADRB2 0.7053 -
Breakpoint cluster region protein BCR 0.6543 -

L. Mitogen-activated protein kinase 11 MAPKI11 0.6298 -

3 Fostamatinib 4 Fibroblast growth factor receptor 4 FGFR4 0.6267 350
Histamine H1 receptor HRH1 0.6243 -

4 Atropine 1 T;Ieuronal acetylcholine receptor subunit alpha- CHRNA7 0.6356 )

Predicted interactions between dual-modulators and targets
No. Drug Name No. Predicted Target Name Gene Name Confidence Ki (nM)
Targets Score
. Alpha-2B adrenergic receptor ADRA2B 0.7197 2.04

1 Dexmedetomidine 2 Alpha-2C adrenergic receptor ADRA2C 0.7018 2.51

’ Nimodipine | Voltage—dependem T-type calcium channel CACNAIH 0.6462
subunit alpha-1H R
Alpha-1D adrenergic receptor ADRAID 0.9429 -
5-hydroxytryptamine receptor 2C HTR2C 0.7665 46
D(1B) dopamine receptor DRDS5 0.7547 216
D(3) dopamine receptor DRD3 0.7203 1.5
5-hydroxytryptamine receptor 1A HTRIA 0.7135 108
Alpha-2C adrenergic receptor ADRA2C 0.7115 52.48

. D(4) dopamine receptor DRD4 0.7015 1.5

3 Thioridazine 14 Alpha-2B adrenergic receptor ADRA2B 0.6908 3413
5-hydroxytryptamine receptor 7 HTR7 0.68 99
Histamine H1 receptor HRH1 0.6722 16
Alpha-2A adrenergic receptor ADRA2A 0.6601 134
5-hydroxytryptamine receptor 2B HTR2B 0.6421 -
Muscarinic acetylcholine receptor M1 CHRMI1 0.6273 2.7
5-hydroxytryptamine receptor 6 HTR6 0.6162 6.3
Alpha-1B adrenergic receptor ADRAIB 0.8257 -
Alpha-1D adrenergic receptor ADRAID 0.7834 -
5-hydroxytryptamine receptor 2A HTR2A 0.7411 5.4
D(1A) dopamine receptor DRD1 0.7057 740

. . Alpha-2C adrenergic receptor ADRA2C 0.6919 -

4 Trifluoperazine 10 Algha—ZA adreneriic receptor ADRA2A 0.6858 -
Alpha-2B adrenergic receptor ADRA2B 0.6696 -
D(1B) dopamine receptor DRDS5 0.6469 -
D(4) dopamine receptor DRD4 0.6094 326
D(3) dopamine receptor DRD3 0.6003 4.2
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Table S4. GO annotation enrichments based on ATG targets.

Cellular Component

Rank | GO Term No. Targets | p-value
1 nucleus 361 3.10E-22
2 blood microparticle 66 1.92E-11
3 cytosol 425 4.47E-09
4 cytoplasm 396 4.47E-09
5 nucleoplasm 213 1.19E-08
6 extrinsic component of cytoplasmic side of plasma membrane 35 2.20E-08
7 cytoskeleton 41 3.89E-06
8 synapse 48 4.55E-06
9 voltage-gated calcium channel complex 19 1.75E-05
10 voltage-gated sodium channel complex 14 2.80E-05
11 postsynaptic membrane 56 2.80E-05
12 GABA-A receptor complex 16 1.88E-04
13 intracellular ribonucleoprotein complex 12 1.88E-04
14 cytosolic small ribosomal subunit 12 1.89E-04
15 cell junction 68 2.62E-04
16 neuron projection 62 4.27E-04
17 chloride channel complex 21 8.40E-04
18 neuronal postsynaptic density 14 3.51E-03
19 mast cell granule 8 8.19E-03

20 histone deacetylase complex 11 1.24E-02
21 focal adhesion 61 1.39E-02
22 extracellular matrix 30 1.56E-02
23 perinuclear region of cytoplasm 72 1.57E-02
24 spindle microtubule 9 1.57E-02
25 dendrite 57 1.62E-02
26 cornified envelope 7 1.62E-02
27 spherical high-density lipoprotein particle 7 1.68E-02
28 neuronal cell body 56 1.73E-02
29 centrosome 30 1.85E-02
30 microtubule cytoskeleton 18 1.91E-02
31 sarcolemma 18 1.91E-02
32 membrane 182 2.50E-02
33 receptor complex 34 2.59E-02
34 intermediate filament 12 2.73E-02
35 chylomicron 8 2.74E-02
36 nuclear speck 16 3.18E-02
37 inclusion body 6 3.25E-02
38 microtubule 25 3.25E-02
39 very-low-density lipoprotein particle 9 3.53E-02
40 centriole 9 3.53E-02
41 protein complex 43 4.41E-02
42 Z disc 17 4.90E-02
Molecular Function

Rank | GO Term No. Targets | p-value
1 protein serine/threonine kinase activity 183 1.36E-58
2 ATP binding 367 1.98E-54
3 protein tyrosine kinase activity 65 1.83E-22
4 protein kinase activity 89 5.85E-20
5 non-membrane spanning protein tyrosine kinase activity 41 7.54E-17
6 transmembrane receptor protein tyrosine kinase activity 25 1.18E-09
7 RNA binding 54 2.13E-07
8 identical protein binding 96 4.20E-06
9 MAP kinase kinase kinase activity 15 2.54E-05
10 kinase activity 24 3.02E-05
11 protein serine/threonine/tyrosine kinase activity 18 7.81E-05
12 drug binding 42 1.72E-04
13 NAD-dependent histone deacetylase activity (H3-K 14 specific) 11 9.53E-04
14 protein kinase C activity 11 9.53E-04
15 inhibitory extracellular ligand-gated ion channel activity 11 1.02E-03
16 voltage-gated sodium channel activity 13 1.06E-03
17 chloride channel activity 19 1.17E-03
18 GABA-A receptor activity 16 1.30E-03
19 cadherin binding 17 1.67E-03

20 serine-type endopeptidase inhibitor activity 22 1.67E-03
21 voltage-gated calcium channel activity 17 1.70E-03
22 cyclin-dependent protein serine/threonine kinase activity 12 1.71E-03
23 chromatin binding 36 1.71E-03
24 steroid hormone receptor activity 24 1.72E-03
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25 magnesium ion binding 46 1.74E-03
26 high voltage-gated calcium channel activity 10 1.74E-03
27 enzyme binding 59 2.36E-03
28 calmodulin-dependent protein kinase activity 16 2.78E-03
29 protein kinase binding 51 3.12E-03
30 Rac GTPase binding 11 3.85E-03
31 chaperone binding 14 4.23E-03
32 protein phosphatase binding 17 7.95E-03
33 fibroblast growth factor binding 8 8.52E-03
34 tau-protein kinase activity 8 8.52E-03
35 protein homodimerization activity 91 8.66E-03
36 MAP kinase kinase kinase kinase activity 8 8.75E-03
37 receptor signaling protein tyrosine kinase activity 8 9.00E-03
38 histone deacetylase activity 10 9.04E-03
39 calmodulin binding 24 2.67E-02
40 transcription factor binding 31 2.67E-02
41 RNA polymerase II transcription factor activity, ligand-activated sequence-specific DNA binding 17 2.97E-02
42 DNA binding 45 3.10E-02
43 mRNA binding 11 3.71E-02
44 MAP kinase activity 8 4.40E-02
45 steroid binding 13 4.70E-02
46 microtubule binding 14 4.91E-02
Biological Process

Rank | GO Term No. Targets | p-value
1 protein phosphorylation 182 9.45E-51
2 protein autophosphorylation 117 4.21E-42
3 intracellular signal transduction 99 3.10E-19
4 peptidyl-tyrosine phosphorylation 49 3.92E-16
5 peptidyl-serine phosphorylation 63 3.91E-13
6 peptidyl-tyrosine autophosphorylation 37 3.91E-13
7 transmembrane receptor protein tyrosine kinase signaling pathway 44 1.61E-12
8 peptidyl-threonine phosphorylation 42 1.61E-12
9 regulation of mitotic cell cycle 38 9.69E-12
10 innate immune response 165 1.96E-08
11 signal transduction 159 7.03E-08
12 signal transduction by protein phosphorylation 20 3.80E-07
13 cell differentiation 42 5.62E-07
14 membrane depolarization during action potential 22 6.16E-07
15 activation of protein kinase activity 24 3.96E-06
16 stress-activated protein kinase signaling cascade 20 3.98E-06
17 regulation of apoptotic process 56 4.45E-06
18 cell migration 41 5.10E-06
19 cell cycle 30 1.23E-05
20 axon guidance 93 4.43E-05
21 transcription, DNA-templated 57 1.04E-04
22 visual learning 20 1.08E-04
23 regulation of cell proliferation 44 1.58E-04
24 neurological system process 30 1.82E-04
25 rRNA processing 19 2.35E-04
26 activation of MAPK activity 36 2.58E-04
27 vascular endothelial growth factor receptor signaling pathway 70 2.86E-04
28 positive regulation of phosphatidylinositol 3-kinase signaling 23 2.88E-04
29 positive regulation of protein phosphorylation 36 4.59E-04
30 negative regulation of apoptotic process 87 6.15E-04
31 regulation of membrane potential 41 7.44E-04
32 platelet degranulation 38 7.78E-04
33 apoptotic process 77 1.10E-03
34 activation of MAPKK activity 53 1.45E-03
35 microtubule cytoskeleton organization 15 1.45E-03
36 positive regulation of transcription by RNA polymerase 11 11 1.48E-03
37 neurotrophin TRK receptor signaling pathway 76 1.52E-03
38 transcription initiation from RNA polymerase II promoter 50 1.63E-03
39 rhythmic process 19 1.85E-03
40 phosphorylation 16 2.10E-03
41 positive regulation of cell proliferation 75 2.10E-03
42 regulation of transcription, DNA-templated 45 2.11E-03
43 positive regulation of neuron projection development 21 2.54E-03
44 insulin receptor signaling pathway 61 2.74E-03
45 Fc-epsilon receptor signaling pathway 77 2.95E-03
46 regulation of cell motility 10 3.20E-03
47 regulation of ERK1 and ERK2 cascade 10 3.20E-03
48 negative regulation of neuron apoptotic process 35 3.22E-03
49 B cell activation 12 3.37E-03
50 epidermal growth factor receptor signaling pathway 67 3.84E-03
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neutrophil degranulation

wound healing

Ras protein signal transduction

MAPK cascade

positive regulation of protein binding

G2/M transition of mitotic cell cycle

platelet activation

negative regulation of transcription, DNA-templated
fibroblast growth factor receptor signaling pathway
behavioral response to cocaine

establishment of cell polarity

positive regulation of telomere capping

negative regulation of transcription from RNA polymerase II promoter
synaptic transmission, cholinergic

positive regulation of ERK1 and ERK?2 cascade
membrane depolarization

activation of JUN kinase activity

chloride transmembrane transport
phosphatidylinositol-mediated signaling

cell proliferation

positive regulation of transcription from RNA polymerase II promoter
mitotic cell cycle

cornification

positive regulation of phospholipase C activity
adaptive immune response

intracellular receptor signaling pathway

positive regulation of phosphatidylinositol 3-kinase activity
nervous system development

toll-like receptor signaling pathway

keratinization

gamma-aminobutyric acid signaling pathway

cardiac muscle contraction

positive regulation of peptidyl-serine phosphorylation
protein stabilization

positive regulation of cell differentiation

Rho protein signal transduction

regulation of protein binding

cellular response to histamine

regulation of cell shape

positive regulation of apoptotic process

cellular response to retinoic acid

response to amphetamine

SRP-dependent cotranslational protein targeting to membrane
response to drug

4.01E-03
4.42E-03
4.42E-03
5.16E-03
5.76E-03
5.80E-03
5.80E-03
6.72E-03
6.72E-03
6.97E-03
6.97E-03
7.07E-03
7.72E-03
7.76E-03
9.36E-03
9.57E-03
9.57E-03
9.59E-03
1.32E-02
1.32E-02
1.38E-02
1.38E-02
1.54E-02
1.62E-02
1.62E-02
2.24E-02
2.24E-02
2.27E-02
2.31E-02
2.37E-02
2.44E-02
2.61E-02
2.80E-02
2.80E-02
3.40E-02
3.79E-02
3.82E-02
3.82E-02
4.69E-02
4.79E-02
4.79E-02
4.88E-02
4.88E-02
4.96E-02
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Table S5. Pathways enriched in targets of autophagy modulators, corresponding targets, and autophagy

modulators. Rows highlighted in blue are the seven enriched signal transduction pathways in all three categories
of modulators, which are also shown in Figure 5a.

294 Pathways Enriched in All Autophagy Modulators

Processing

No. No.
Rank | Pathway Class Subclass Targets | Drugs p-value
. . Environmental Information . .
1 | MAPK signaling pathway s Signal transduction 108 56| 6.91E-18
2 | Axon guidance Organismal Systems Development 47 20| 2.35E-07
. . Environmental Information . .
3 | Ras signaling pathway iy Signal transduction 62 39| 5.69E-07
4 | Neurotrophin signaling pathway Organismal Systems Nervous system 47 26 | 5.69E-07
5 | Regulation of actin cytoskeleton Cellular Processes Cell motility 59 42| 2.57E-06
6 | ErbB signaling pathway Environmental Information Signal transduction 35| 27| 4.08E-06
Processing
. . Environmental Information . .
7 | Rapl signaling pathway sty Signal transduction 56 51| 6.57E-06
8 | Epstein-Barr virus infection Human Diseases Infectious diseases: Viral 52 31| 7.13E-06
9 | Oxytocin signaling pathway Organismal Systems Endocrine system 57 52| 8.16E-06
10 | Type II diabetes mellitus Human Diseases Endocrine and metabolic diseases 25 36| 4.94E-05
11 | Insulin resistance Human Diseases Endocrine and metabolic diseases 39 29| 4.94E-05
12 | Calcium signaling pathway Env1ron_memal Lt i eitom Signal transduction 66 73| 4.94E-05
Processing
13 | Thyroid hormone signaling pathway Organismal Systems Endocrine system 40 43| 7.47E-05
14 | Nicotine addiction Human Diseases Substance dependence 26 13| 1.19E-04
15 | Proteoglycans in cancer Human Diseases Cancers: Overview 56 44| 2.18E-04
16 | Adrenergic signaling in cardiomyocytes Organismal Systems Circulatory system 43 58 | 2.59E-04
17 | Viral carcinogenesis Human Diseases Cancers: Overview 46 25| 3.10E-04
18 | GnRH signaling pathway Organismal Systems Endocrine system 34 30| 3.95E-04
19 | Focal adhesion Cellular Processes Cellular community - eukaryotes 51 34| 9.32E-04
20 | Progesterone-mediated oocyte maturation Organismal Systems Endocrine system 29 24| 1.33E-03
. . Environmental Information . .
21 | mTOR signaling pathway Processing Signal transduction 30 25| 1.33E-03
22 | Serotonergic synapse Organismal Systems Nervous system 41 58| 1.41E-03
23 | Autophagy - animal Cellular Processes Transport and catabolism 32 22| 1.69E-03
24 | Cholinergic synapse Organismal Systems Nervous system 38 42| 1.69E-03
25 | Human immunodeficiency virus | infection 49 29 | 1.84E-03
26 | Hypertrophic cardiomyopathy (HCM) Human Diseases Cardiovascular diseases 28 29| 1.98E-03
27 | Adipocytokine signaling pathway Organismal Systems Endocrine system 27 26| 2.00E-03
28 | IL-17 signaling pathway Organismal Systems Immune system 31 23| 2.31E-03
29 | EGFR tyrosine kinase inhibitor resistance Human Diseases Drug resistance: Antineoplastic 31 34| 2.31E-03
30 | Gastric cancer Human Diseases Cancers: Specific types 32 33| 2.37E-03
31 | Prostate cancer Human Diseases Cancers: Specific types 37 45| 2.37E-03
. . Environmental Information . .
32 | cAMP signaling pathway TrsesTis Signal transduction 62 71| 2.44E-03
33 | Pathways in cancer Human Diseases Cancers: Overview 107 85| 2.57E-03
34 | Vascular smooth muscle contraction Organismal Systems Circulatory system 38 46 | 2.79E-03
35 | Breast cancer Human Diseases Cancers: Specific types 31 41| 3.30E-03
36 | Influenza A Human Diseases Infectious diseases: Viral 43 25| 4.28E-03
37 | PI3K-Akt signaling pathway Environmental Information Signal transduction 74| 55| 428E-03
Processing
38 | Estrogen signaling pathway Organismal Systems Endocrine system 36 39| 4.32E-03
L . Environmental Information . .
39 | Apelin signaling pathway Processing Signal transduction 31 29 | 4.32E-03
40 sstlfr::acher;li pathways regulating pluripotency of Cellular Processes Cellular community - eukaryotes 27 18| 4.36E-03
41 | Insulin signaling pathway Organismal Systems Endocrine system 36 23| 4.41E-03
42 | Endocrine resistance Human Diseases Drug resistance: Antineoplastic 32 37| 4.49E-03
43 | Central carbon metabolism in cancer Human Diseases Cancers: Overview 30 34| 4.60E-03
44 | Prion diseases Human Diseases Neurodegenerative diseases 17 8| 5.39E-03
45 | Neuroactive ligand-receptor interaction ﬁg‘zzz;ﬁgmal Information Signaling molecules and interaction 89 63| 5.42E-03
46 | Circadian entrainment Organismal Systems Environmental adaptation 27 28 | 5.42E-03
47 | Alcoholism Human Diseases Substance dependence 32 34| 5.54E-03
48 | MicroRNAs in cancer Human Diseases Cancers: Overview 39 48| 5.58E-03
49 | Non-small cell lung cancer Human Diseases Cancers: Specific types 25 22| 5.84E-03
50 | Glioma Human Diseases Cancers: Specific types 25 27| 5.84E-03
51| HIF-1 signaling pathway Environmental Information Signal transduction 38| 34| 5.96E-03
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52 | Hepatitis C Human Diseases Infectious diseases: Viral 34 32| 5.96E-03
53 | Measles Human Diseases Infectious diseases: Viral 37 23| 6.23E-03
54 Z‘;;%Z:‘ty regulating pathway - multiple Organismal Systems Aging 22 23| 6.80E-03
55 | GABAergic synapse Organismal Systems Nervous system 31 26 | 7.60E-03
56 | Fc epsilon RI signaling pathway Organismal Systems Immune system 26 20| 7.83E-03
57 | Complement and coagulation cascades Organismal Systems Immune system 34 7| 7.91E-03
58 | Morphine addiction Human Diseases Substance dependence 33 24| 8.62E-03
59 | Aldosterone synthesis and secretion Organismal Systems Endocrine system 29 25| 8.62E-03
60 | Gastric acid secretion Organismal Systems Digestive system 24 24 | 8.66E-03
61 | Human papillomavirus infection Human Diseases Infectious diseases: Viral 54 47| 9.21E-03
62 | Renin secretion Organismal Systems Endocrine system 23 38| 9.21E-03
63 | Gap junction Cellular Processes Cellular community - eukaryotes 31 51| 9.75E-03
64 | T cell receptor signaling pathway Organismal Systems Immune system 34 21| 1.01E-02
65 | FoxO signaling pathway Envlron‘mental Information Signal transduction 36 20| 1.12E-02
Processing
66 gf(;}:r};;]gpgg}?; (nf]}{:/\g; tricular Human Diseases Cardiovascular diseases 19 21| 1.14E-02
67 | Melanoma Human Diseases Cancers: Specific types 24 25| 1.22E-02
68 lr}l]f;zrr::;lsatory mediator regulation of TRP Organismal Systems Sensory system 33 33| 1.48E-02
69 | Dopaminergic synapse Organismal Systems Nervous system 35 41| 1.63E-02
70 | Adherens junction Cellular Processes Cellular community - eukaryotes 20 20| 1.65E-02
71 | Aldosterone-regulated sodium reabsorption Organismal Systems Excretory system 17 14| 2.02E-02
72 | Ribosome Genetic Information Processing Translation 17 2| 2.02E-02
73 | Taste transduction Organismal Systems Sensory system 22 30| 2.06E-02
74 | Platelet activation Organismal Systems Immune system 35 27| 2.06E-02
75 | Chronic myeloid leukemia Human Diseases Cancers: Specific types 25 24| 2.18E-02
76 | Pertussis Human Diseases Infectious diseases: Bacterial 25 16| 2.18E-02
77 | cGMP-PKG signaling pathway §2:22::i?;mal Lt i eitom Signal transduction 43 61 | 2.47E-02
78 | Acute myeloid leukemia Human Diseases Cancers: Specific types 23 33| 2.62E-02
79 | Herpes simplex infection Human Diseases Infectious diseases: Viral 32 17| 2.69E-02
80 | Chemokine signaling pathway Organismal Systems Immune system 36 25| 3.03E-02
81 | Hepatitis B Human Diseases Infectious diseases: Viral 38 29 | 3.14E-02
82 | Toll-like receptor signaling pathway Organismal Systems Immune system 30 18| 3.23E-02
83 | RIG-I-like receptor signaling pathway Organismal Systems Immune system 15 9| 3.39E-02
84 | Tight junction Cellular Processes Cellular community - eukaryotes 29 29| 3.44E-02
85 | C-type lectin receptor signaling pathway Organismal Systems Immune system 29 25| 3.44E-02
86 | Dilated cardiomyopathy (DCM) Human Diseases Cardiovascular diseases 23 35| 3.48E-02
87 E]?E;silms]arcoma—assoclated herpesvirus Human Diseases Infectious diseases: Viral 43 37| 3.55E-02
88 | Inositol phosphate metabolism Metabolism Carbohydrate metabolism 13 9| 3.66E-02
89 | Antigen processing and presentation Organismal Systems Immune system 13 12| 3.66E-02
90 | Circadian rhythm Organismal Systems Environmental adaptation 8 5| 4.02E-02
91 | Wnt signaling pathway ﬁg‘zzz;ﬁgmal Information Signal transduction 21 18| 4.02E-02
92 | VEGF signaling pathway proeogmental Information Signal transduction 2| 24| 403E-02
93 | Fc gamma R-mediated phagocytosis Organismal Systems Immune system 23 17| 4.50E-02
94 | Salivary secretion Organismal Systems Digestive system 19 33| 4.83E-02
95 | Apoptosis Cellular Processes Cell growth and death 36 30| 5.48E-02
96 | Transcriptional misregulation in cancer Human Diseases Cancers: Overview 26 34| S5.79E-02
97 | Regulation of lipolysis in adipocytes Organismal Systems Endocrine system 17 31| S5.79E-02
98 | Shigellosis Human Diseases Infectious diseases: Bacterial 20 17| 5.95E-02
99 | Mitophagy - animal Cellular Processes Transport and catabolism 12 13| 5.99E-02
100 | Prolactin signaling pathway Organismal Systems Endocrine system 22 24 | 6.40E-02
101 | Longevity regulating pathway Organismal Systems Aging 22 24| 6.40E-02
102 | Spliceosome Genetic Information Processing Transcription 10 4| 6.72E-02
103 | Necroptosis Cellular Processes Cell growth and death 29 21| 6.72E-02
104 | Sphingolipid signaling pathway ]]j‘r‘l)vc‘:s’;‘:gemal Information Signal transduction 31| 25| 6.79E-02
105 | Linoleic acid metabolism Metabolism Lipid metabolism 9 5| 7.01E-02
106 Eplth?hal cell signaling in Helicobacter pylori Human Diseases Infectious diseases: Bacterial 17 16| 7.69E-02
infection
107 | NF-kappa B signaling pathway g‘gz;:;?]:mal Information Signal transduction 22 23| 8.18E-02
108 | Th17 cell differentiation Organismal Systems Immune system 31 31| 8.30E-02
109 | Bladder cancer Human Diseases Cancers: Specific types 16 18| 8.37E-02
110 | Insulin secretion Organismal Systems Endocrine system 24 33| 8.39E-02
111 | Human cytomegalovirus infection 46 42| 8.58E-02
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112 Endocrlm? and other factor-regulated calcium Organismal Systems Excretory system 10 17| 1.04E-01
reabsorption
113 | Toxoplasmosis Human Diseases Infectious diseases: Parasitic 30 25| L.11E-01
114 | Olfactory transduction Organismal Systems Sensory system 9 4| 1.11E-01
115 | Hippo signaling pathway - multiple species ?g\g;:;zlgntal Information Signal transduction 3 1| LI1IE-01
116 | Long-term potentiation Organismal Systems Nervous system 21 24| 1.12E-01
117 | Small cell lung cancer Human Diseases Cancers: Specific types 23 23| 1.15E-01
118 | Cell cycle Cellular Processes Cell growth and death 18 17| 1.18E-01
119 | Phosphatidylinositol signaling system ?g\g;:;zlgntal Information Signal transduction 15 7| 1.20E-01
120 | Systemic lupus erythematosus Human Diseases Immune diseases 15 7| 1.20E-01
121 | Renal cell carcinoma Human Diseases Cancers: Specific types 20 15| 1.21E-01
122 | Chagas disease (American trypanosomiasis) Human Diseases Infectious diseases: Parasitic 32 23| 1.26E-01
123 | p53 signaling pathway Cellular Processes Cell growth and death 14 10| 1.31E-01
124 | B cell receptor signaling pathway Organismal Systems Immune system 19 17| 1.31E-01
125 | Ribosome biogenesis in eukaryotes Genetic Information Processing Translation 6 5| 1.31E-01
126 | Protein processing in endoplasmic reticulum Genetic Information Processing Folding, sorting and degradation 16 11| 1.38E-01
127 | Melanogenesis Organismal Systems Endocrine system 16 15| 1.38E-01
128 | African trypanosomiasis Human Diseases Infectious diseases: Parasitic 10 9| 1.41E-01
129 | Glucagon signaling pathway Organismal Systems Endocrine system 26 17| 1.47E-01
130 | Choline metabolism in cancer Human Diseases Cancers: Overview 22 28 | 1.47E-01
131 | Leukocyte transendothelial migration Organismal Systems Immune system 22 16 | 1.48E-01
132 | AMPK signaling pathway Environmental Information Signal transduction 23| 44| 1.59E-01
Processing
133 | Pancreatic cancer Human Diseases Cancers: Specific types 23 24| 1.59E-01
134 | Amphetamine addiction Human Diseases Substance dependence 21 32| 1.60E-01
135 | Oocyte meiosis Cellular Processes Cell growth and death 21 19| 1.60E-01
136 | Cushing syndrome Human Diseases Endocrine and metabolic diseases 27 36| 1.61E-01
137 AGE_RAQE signaling pathway in diabetic Human Diseases Endocrine and metabolic diseases 30 25| 1.67E-01
complications
138 | Thyroid cancer Human Diseases Cancers: Specific types 11 21| 1.69E-01
139 | Staphylococcus aureus infection Human Diseases Infectious diseases: Bacterial 15 5] 1.89E-01
140 | Tuberculosis Human Diseases Infectious diseases: Bacterial 35 26| 1.97E-01
141 | Osteoclast differentiation Organismal Systems Development 33 27| 2.02E-01
142 | Colorectal cancer Human Diseases Cancers: Specific types 22 28 | 2.09E-01
143 | Arachidonic acid metabolism Metabolism Lipid metabolism 16 21| 2.10E-01
144 | Hippo signaling pathway ]]fr‘l)vc‘;‘s’;‘:]‘gemal Information Signal transduction 18| 14| 2.10E-01
145 | Relaxin signaling pathway Organismal Systems Endocrine system 27 25| 2.14E-01
146 | Pentose and glucuronate interconversions Metabolism Carbohydrate metabolism 5 3| 2.18E-01
147 | Protein export Genetic Information Processing Folding, sorting and degradation 2 3| 248E-01
148 | Salmonella infection Human Diseases Infectious diseases: Bacterial 20 14| 2.50E-01
149 | Hedgehog signaling pathway E;?;:;Tgmal Information Signal transduction 7 7| 2.60E-01
150 | Vibrio cholerae infection Human Diseases Infectious diseases: Bacterial 7 9| 2.60E-01
151 | Th1 and Th2 cell differentiation Organismal Systems Immune system 21 13| 2.66E-01
152 | Legionellosis Human Diseases Infectious diseases: Bacterial 13 12| 2.80E-01
153 | Natural killer cell mediated cytotoxicity Organismal Systems Immune system 22 16 | 2.80E-01
154 | Fluid shear stress and atherosclerosis Human Diseases Cardiovascular diseases 41 30| 2.81E-01
155 | Endometrial cancer Human Diseases Cancers: Specific types 15 18| 2.82E-01
156 | TNF signaling pathway Envlron‘mental Information Signal transduction 25 22| 2.87E-01
Processing
157 | PPAR signaling pathway Organismal Systems Endocrine system 14 19| 3.07E-01
158 | ABC transporters Envlron‘mental Information Membrane transport 7 4| 3.49E-01
Processing
159 | Bacterial invasion of epithelial cells Human Diseases Infectious diseases: Bacterial 11 12| 3.49E-01
160 | Bile secretion Organismal Systems Digestive system 16 20| 3.58E-01
161 | Cellular senescence Cellular Processes Cell growth and death 30 31| 3.59E-01
162 | RNA transport Genetic Information Processing Translation 4 4| 3.69E-01
163 | Amoebiasis Human Diseases Infectious diseases: Parasitic 23 16| 3.87E-01
164 | Steroid hormone biosynthesis Metabolism Lipid metabolism 15 14| 3.88E-01
165 | Long-term depression Organismal Systems Nervous system 15 17| 3.88E-01
166 | Platinum drug resistance Human Diseases Drug resistance: Antineoplastic 19 25| 4.16E-01
167 | NOD-like receptor signaling pathway Organismal Systems Immune system 26 20| 4.30E-01
168 | Ovarian steroidogenesis Organismal Systems Endocrine system 12 21| 4.34E-01
169 | TGF-beta signaling pathway g‘gz;:;?]:mal Information Signal transduction 12 8| 4.34E-01
170 | Proximal tubule bicarbonate reclamation Organismal Systems Excretory system 7 5| 4.36E-01
171 | Apoptosis - multiple species Cellular Processes Cell growth and death 7 8| 4.36E-01
172 | alpha-Linolenic acid metabolism Metabolism Lipid metabolism 5 4| 4.37E-01

44



173 | Hepatocellular carcinoma Human Diseases Cancers: Specific types 29 32| 4.61E-01
174 | Cocaine addiction Human Diseases Substance dependence 14 23| 4.85E-01
175 | Cholesterol metabolism Organismal Systems Digestive system 9 4| 5.06E-01
176 | Leishmaniasis Human Diseases Infectious diseases: Parasitic 19 22| S5.17E-01
177 | Cytosolic DNA-sensing pathway Organismal Systems Immune system 7 4| 5.29E-01
178 | Carbohydrate digestion and absorption Organismal Systems Digestive system 10 21| 5.30E-01
179 | Amyotrophic lateral sclerosis (ALS) Human Diseases Neurodegenerative diseases 14 13| 5.47E-01
180 | Synaptic vesicle cycle Organismal Systems Nervous system 5 5] 5.51E01
181 | Basal transcription factors Genetic Information Processing Transcription 1 1| 5.72E-01
182 | Autophagy - other Cellular Processes Transport and catabolism 3 7| S5.77E01
183 | Antifolate resistance Human Diseases Drug resistance: Antineoplastic 10 10| 6.08E-01
184 | Nitrogen metabolism Metabolism Energy metabolism 7 2| 6.21E01
185 | Basal cell carcinoma Human Diseases Cancers: Specific types 4 6| 6.27E-01
186 | Terpenoid backbone biosynthesis Metabolism Metabo‘l ism of terpenoids and 4 7| 6.27E-01
polyketides
187 | Phospholipase D signaling pathway ﬁg‘zzz;ﬁgmal Information Signal transduction 25 31| 6.34E-01
188 | Proteasome Genetic Information Processing Folding, sorting and degradation 8 4| 6.37E-01
189 | Viral myocarditis Human Diseases Cardiovascular diseases 9 11| 6.58E-01
190 | Cortisol synthesis and secretion Organismal Systems Endocrine system 14 20| 6.65E-01
191 | Malaria Human Diseases Infectious diseases: Parasitic 10 11| 6.72E01
192 | Base excision repair Genetic Information Processing Replication and repair 7 6| 7.03E-01
193 | Pathogenic Escherichia coli infection Human Diseases Infectious diseases: Bacterial 13 18| 7.14E-01
194 | Collecting duct acid secretion Organismal Systems Excretory system 3 6| 7.17E-01
195 | Retrograde endocannabinoid signaling Organismal Systems Nervous system 38 34| 7.28E-01
196 | Renin-angiotensin system Organismal Systems Endocrine system 5 6| 7.58E-01
197 | Cardiac muscle contraction Organismal Systems Circulatory system 18 22| 7.58E-01
198 | Thyroid hormone synthesis Organismal Systems Endocrine system 14 13| 7.81E-01
199 | Ferroptosis Cellular Processes Cell growth and death 8 8| 7.92E-01
200 | Ether lipid metabolism Metabolism Lipid metabolism 4 3| 846E-01
201 | Pentose phosphate pathway Metabolism Carbohydrate metabolism 4 3| 8.46E-01
202 | Ubiquitin mediated proteolysis Genetic Information Processing Folding, sorting and degradation 3 3| 8.49E-01
203 aP;rie;t:yrold hormone synthesis, secretion and Organismal Systems Endocrine system 18 22| 8.54E-01
204 | Primary immunodeficiency Human Diseases Immune diseases 5 4| 9.40E-01
205 | One carbon pool by folate Metabolism Metabolism of cofactors and vitamins 5 3| 9.40E-01
206 | Fructose and mannose metabolism Metabolism Carbohydrate metabolism 4 3| 9.42E-01
207 | Ascorbate and aldarate metabolism Metabolism Carbohydrate metabolism 3 3| 9.45E-01
208 | Vasopressin-regulated water reabsorption Organismal Systems Excretory system 3 3| 9.45E-01
209 | Human T-cell leukemia virus 1 infection Human Diseases Infectious diseases: Viral 36 29| 9.82E-01
210 | Oxidative phosphorylation Metabolism Energy metabolism 8 8| 1.00E+00
211 | Metabolic pathways Metabolism Global and overview maps 105 59 | 1.00E+00
212 | Phototransduction Organismal Systems Sensory system 1 1| 1.00E+00
213 | Butanoate metabolism Metabolism Carbohydrate metabolism 3 2| 1.00E+00
214 | Rheumatoid arthritis Human Diseases Immune diseases 9 12| 1.00E+00
215 | Protein digestion and absorption Organismal Systems Digestive system 5 6| 1.00E+00
216 | Pyrimidine metabolism Metabolism Nucleotide metabolism 6 7| 1.00E+00
217 | Alanine, aspartate and glutamate metabolism Metabolism Amino acid metabolism 5 5| 1.00E+00
218 | ECM-receptor interaction g‘gz;:;?]:mal Information Signaling molecules and interaction 5 4| 1.00E+00
219 | Cysteine and methionine metabolism Metabolism Amino acid metabolism 7 3| 1.00E+00
220 | Histidine metabolism Metabolism Amino acid metabolism 3 3| 1.00E+00
221 | Tyrosine metabolism Metabolism Amino acid metabolism 2 2| 1.00E+00
222 | Lysine degradation Metabolism Amino acid metabolism 3 3| 1.00E+00
223 | Fatty acid degradation Metabolism Lipid metabolism 6 7| 1.00E+00
224 | Thiamine metabolism Metabolism Metabolism of cofactors and vitamins 1 1| 1.00E+00
225 | Biosynthesis of amino acids Metabolism Global and overview maps 13 3| 1.00E+00
226 | Sphingolipid metabolism Metabolism Lipid metabolism 1 1| 1.00E+00
227 | Glycerophospholipid metabolism Metabolism Lipid metabolism 6 5| 1.00E+00
228 | Glycerolipid metabolism Metabolism Lipid metabolism 4 3| 1.00E+00
229 | Chemical carcinogenesis Human Diseases Cancers: Overview 12 19| 1.00E+00
230 | Asthma Human Diseases Immune diseases 3 5| 1.00E+00
231 | Thermogenesis Organismal Systems Environmental adaptation 33 36| 1.00E+00
232 | Drug metabolism - cytochrome P450 Metabolism Xenoblqtlcs biodegradation and 8 6| 1.00E+00
metabolism
233 | Glutamatergic synapse Organismal Systems Nervous system 16 22 | 1.00E+00
234 | Fat digestion and absorption Organismal Systems Digestive system 5 6| 1.00E+00
235 | Alzheimer disease Human Diseases Neurodegenerative diseases 25 32| 1.00E+00
236 | Lysosome Cellular Processes Transport and catabolism 3 2| 1.00E+00
237 | Parkinson disease Human Diseases Neurodegenerative diseases 17 27 | 1.00E+00
238 | Arginine and proline metabolism Metabolism Amino acid metabolism 4 4| 1.00E+00
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239 | Mineral absorption Organismal Systems Digestive system 7 6| 1.00E+00
240 | Cell adhesion molecules (CAMs) E;Ezz:;z:mal Information Signaling molecules and interaction 3 2| 1.00E+00
241 | Maturity onset diabetes of the young Human Diseases Endocrine and metabolic diseases 2 2| 1.00E+00
242 | RNA degradation Genetic Information Processing Folding, sorting and degradation 2 3| 1.00E+00
243 | DNA replication Genetic Information Processing Replication and repair 1 1| 1.00E+00
244 | Glutathione metabolism Metabolism Metabolism of other amino acids 8 10| 1.00E+00
245 | Glycine, serine and threonine metabolism Metabolism Amino acid metabolism 4 3| 1.00E+00
246 | beta-Alanine metabolism Metabolism Metabolism of other amino acids 3 3| 1.00E+00
247 | Phenylalanine, tyrosine and tryptophan Metabolism Amino acid metabolism 1 1| 1.00E+00
biosynthesis
248 | Tryptophan metabolism Metabolism Amino acid metabolism 8 9| 1.00E+00
249 | Phenylalanine metabolism Metabolism Amino acid metabolism 1 1| 1.00E+00
250 | Fatty acid biosynthesis Metabolism Lipid metabolism 1 2| 1.00E+00
251 | Carbon metabolism Metabolism Global and overview maps 18 6| 1.00E+00
252 | Peroxisome Cellular Processes Transport and catabolism 6 8| 1.00E+00
253 | Hematopoietic cell lineage Organismal Systems Immune system 8 16| 1.00E+00
254 | Huntington disease Human Diseases Neurodegenerative diseases 16 24 | 1.00E+00
255 | 2-Oxocarboxylic acid metabolism Metabolism Global and overview maps 3 1| 1.00E+00
256 | Glyoxylate and dicarboxylate metabolism Metabolism Carbohydrate metabolism 3 2| 1.00E+00
257 | Vitamin digestion and absorption Organismal Systems Digestive system 1 2| 1.00E+00
258 | Pancreatic secretion Organismal Systems Digestive system 13 20 | 1.00E+00
259 | JAK-STAT signaling pathway Environmental Information Signal transduction 19/ 29| 1.00E+00
Processing
260 | Galactose metabolism Metabolism Carbohydrate metabolism 2 1| 1.00E+00
261 | Endocytosis Cellular Processes Transport and catabolism 13 20| 1.00E+00
262 | Synthesis and degradation of ketone bodies Metabolism Lipid metabolism 1 1| 1.00E+00
263 | Steroid biosynthesis Metabolism Lipid metabolism 3 3| 1.00E+00
264 | Propanoate metabolism Metabolism Carbohydrate metabolism 5 5| 1.00E+00
265 | Caffeine metabolism Metabolism Biosynthesis of other secondary ! 1] 1.00E+00
metabolites
266 | Purine metabolism Metabolism Nucleotide metabolism 21 19| 1.00E+00
267 | Arginine biosynthesis Metabolism Amino acid metabolism 3 2| 1.00E+00
268 | Nucleotide excision repair Genetic Information Processing Replication and repair 1 1| 1.00E+00
269 | Notch signaling pathway g‘gz;:;?]:mal Information Signal transduction 2 6| 1.00E+00
270 | Homologous recombination Genetic Information Processing Replication and repair 1 1| 1.00E+00
271 | Drug metabolism - other enzymes Metabolism Xenoblqtlcs biodegradation and 11 12| 1.00E+00
metabolism
272 | Selenocompound metabolism Metabolism Metabolism of other amino acids 1 1| 1.00E+00
273 | Aminoacyl-tRNA biosynthesis Genetic Information Processing Translation 1 1| 1.00E+00
274 | Fatty acid metabolism Metabolism Global and overview maps 5 6| 1.00E+00
275 | Type I diabetes mellitus Human Diseases Endocrine and metabolic diseases 4 5| 1.00E+00
276 | Metabolism of xenobiotics by cytochrome P450 | Metabolism Xenoblqtlcs biodegradation and 10 13| 1.00E+00
metabolism
277 | Non-alcoholic fatty liver disease (NAFLD) Human Diseases Endocrine and metabolic diseases 29 25| 1.00E+00
278 | Pyruvate metabolism Metabolism Carbohydrate metabolism 7 4| 1.00E+00
279 | mRNA surveillance pathway Genetic Information Processing Translation 1 1| 1.00E+00
280 | Amino sugar and nucleotide sugar metabolism | Metabolism Carbohydrate metabolism 3 2| 1.00E+00
281 | Biosynthesis of unsaturated fatty acids Metabolism Lipid metabolism 1 1| 1.00E+00
282 | Starch and sucrose metabolism Metabolism Carbohydrate metabolism 4 3| 1.00E+00
283 | Glycolysis / Gluconeogenesis Metabolism Carbohydrate metabolism 13 3| 1.00E+00
284 | Allograft rejection Human Diseases Immune diseases 2 3| 1.00E+00
285 | Inflammatory bowel disease (IBD) Human Diseases Immune diseases 4 5| 1.00E+00
286 | Graft-versus-host disease Human Diseases Immune diseases 2 3| 1.00E+00
287 | Phagosome Cellular Processes Transport and catabolism 19 16 | 1.00E+00
288 | Retinol metabolism Metabolism Metabolism of cofactors and vitamins 5 3| 1.00E+00
289 | Folate biosynthesis Metabolism Metabolism of cofactors and vitamins 6 8| 1.00E+00
290 | Nicotinate and nicotinamide metabolism Metabolism Metabolism of cofactors and vitamins 3 2| 1.00E+00
291 | Porphyrin and chlorophyll metabolism Metabolism Metabolism of cofactors and vitamins 3 4| 1.00E+00
292 | Citrate cycle (TCA cycle) Metabolism Carbohydrate metabolism 3 3| 1.00E+00
293 | Valine, leucine and isoleucine degradation Metabolism Amino acid metabolism 6 5| 1.00E+00
294 | Cytokine-cytokine receptor interaction Environmental Information Signaling molecules and interaction 13 10| 1.00E+00

Processing
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Supplementary Table S5. Continued.

Pathways Enriched in Targets of Autophagy Activators (p-value < 0.05)

Signal transduction

N No. p-

o. Pathway Class Subclass Targets Targets | value

NOS2; ADCY1; AGTR1; EDNRA; TNNC2; ATP2A1; EGFR; CAMK2D; PDGFRA;
CACNAL1S; PTGER3; CACNAIF; EDNRB; OXTR; ATP2A2; CAMK4; CACNA1A;
T ADRB?2; PDE1B; CAMK2G; BDKRB2; NOS3; PRKCA; TBXA2R; CACNAIH; CHRMI;
e HTR7; CD38; CYSLTR1; DRD1; RYR2; HTR6; HTR5A; ITPR2; HTR2C; PDE1A; HRH2;
Calcium Informati _— ADORA2A; BDKRBI1; ERBB4; PRKACB; GRIN1; ADRB1; ITPR1; GRIN2C; ITPR3; 330E

1 signaling on transguction GNAS; SLC25A4; ADRA 1D; CXCR4; HTR2B; ITPKA; LHCGR; ADRA1A; PDGFRB; 98 08

pathway D PRKCG; HTR2A; TNNC1; CHRM2; AVPRIB; NOS1; AVPR1A; CHRM3; CHRMS;
ADRB3; GRIN2A; GRM5; CACNA1I; PRKCB; PTGFR; VDAC2; TACR1; ERBB2;
& CACNAIG; DRD5; PRKACA; CACNAIE; ADCY2; RYR1; PTGERI; F2R; CACNAID;
MYLK2; TACR2; ADORA2B; PPIF; CACNA1B; CCKAR; PPP3R 1; GRIN2D; ADRA1B;
PTK2B; HRH1; HTR4; CACNA1C; CAMK2A; SLC8A1; PDEIC
PDE4B; GRIA2; SSTR2; ADCY 1; EDNRA; ROCK2; CAMK2D; GRIN2B; DRD2;
CACNAI1S; GABBR1; CACNAIF; OXTR; GRIA1; CAMK4; HCAR2; ADRB2;
T CAMK2G; PPARA; PPP1CC; GRIA3; HCAR3; BDNF; BAD; JUN; RAF1; ACOXI;
o ATP1A2; SLC9A1; ADCYS5; PDE3B; MAPK3; DRD1; SSTR1; RYR2; HTR6; ATP1A3;
cAMP Informati _— HTR1B; SSTR5; MAP2K2; RAC1; ATP2A2; MAPK9; ADORA2A; CHRMI; GLPIR; 1LS0E
2 signaling on transguction PDE4D; AKT2; PRKACB; GNAI1; BRAF; GRIN3A; ADRBI; GRIN2C; PDE3A; GNAS; 98 06
pathway S CREB1; MAPK1; MAP2K1; GRIN1; CFTR; PTGER2; HTR1D; PIK3CB; CHRM2;
NFKBIA; HTR IE; PIK3CD; GRIN2A; PTGER3; MAPK 10; ROCK1; AKT1; NPR1;
g DRD5; MAPKS; PRKACA; TSHR; PDE4A; ADCY2; PIK3CA; ATP1A1; F2R;
CACNAID; GRIA4; PIK3R1; HTR1A; FSHR; NFKB1; HTR1F; GRIN2D; ADORAI;
GRIN3B; PDE4C; GABBR2; HTR4; CACNA1C; CAMK2A
E“V‘m;lm SLCY9A1; BECN1; ADCY5; GNG2; NOS2; PRKACA; AGTR |; PDE3B; PRKAG3;
Apelin Imf(‘)‘:iati _— PRKAAZ2; ITPR2; MAP2K1; PRKAG 1; MAPK3; TGFBR1; RYR2; ADCY2; PRKAG2; 0.000

3 signaling on transguction RYRI; PRKAB1; MAP2K2; PRKAB2; ADCY 1; MYLK?2; PRKCE; SERPINE1; CAMK4; 46 14

pathway S AKT2; NOS1; HDAC5; PRKACB; NOS3; GNAII; PIK3C3; MTOR; PIK3CG; HDAC4;
. ITPR1; PRKAAL; ITPR3; PLAT; RAF1; SLC8A1; AKT1; RPS6; MAPKI
T PRKCA; AKT2; CNR1; ADCYS5; ITGAL; ADCY 1; CSFIR; PDGFD; FLT4; MAP2K1;
ental IGFIR; GNAS; GNAI1; FLT1; PFN1; MAPK3; ADORA2A; FGFR1; VEGFA; MAPK14;
Rapl Informati Signal ADCY2; EGFR; PIK3CA; EGF; GRIN2B; PDGFRA; DRD2; PDGFRB; MAP2K2; ITGB3; 0,000

4 | signaling on wansduction | RACL: F2R; PRKCG; PIK3CB; PFN2; EPHA2; FGF2; HGF; ITGB2; PIK3R1; ADORA2B; 70 595

pathway Processin MAPK 11; KDR; PRKCB; FGFR3; INS; NGF; PRKCI; PIK3CD; INSR; GRINI; BRAF;
FGFR4; GRIN2A; KIT; FGFR2; ACTB; FGF4; ACTG1; PRKCZ; RAF1; SRC; ITGA2B;
g FGF1; MAPK12; MET; MAPK |; TEK; MAPK13; AKTI
PDE5SA; ADRA2B; ADORA3; AKT1; ADRAIB; ADCY5; ADCY1; AGTRI; NOS3;
Environm PDE3B; EDNRA; KCNMB3; KCNJ8; BAD; GNAI1; MAPK3; ROCK2; ATP2A2;
¢GMP- ental KCNMAL1; NPR2; ATP1A3; VDAC2; PIK3CG; ATP1Al; ADRAIA; MAP2K2;

5 PKG Informati Signal CACNAL1S; CACNA1D; CACNAIF; MYLK2; EDNRB; ADRA2A; PDE2A; PRKCE; o8 0.000
signaling on transduction | IRS1; OPRD1; ATP2Al; INS; AKT2; ADRB2; ADCY2; KCNMB4; NPR1; KCNMB2; 979
pathway Processin ADRA2C; INSR; ADRB3; ADORAI; ITPR2; ADRBI; ITPRI; PPP3R1; PDE3A;

g GUCY 1A2; CACNAIC; ITPR3; PPIF; BDKRB2; CREB1; RAF1; SLC8A1; MAP2K1;
ROCKI; ADRAID; PPP1CC; ATP1A2; SLC25A4; MAPK 1
ITGA4; PPP2R5C; IKBKB; CDK2; ITGAV; FGFR 1; CHUK; EGFR; PDGFRA; TLR2;
KIT; YWHAB; HSP90AB 1; EGF; JAK1; NOS3; ITGA5; EIF4E; BDNF; FGF4; JAK2;
T IFNAR2; RAF1; ITGA2B; FN1; VWF; PRKCA; TP53; GNG2; FGFR3; PRKAA2; FLT4;
o IGFIR; BAD; FLT1; MAPK3; PPP2R2A; NGF; MAP2K?2; ITGB3; RAC1; GSK3B;
PBK-Akt | | o _— PDGFD; CHRM1; KDR; ERBB4; AKT2; MTOR; MDM2; IL3; CREB1; BCL2; FGF1; 0,004

6 | signaling on transguction MET; TEK; MAPKI; VEGFA; EPOR; CSF1R; MAP2K1; CDK6; PDPK1; PIK3CA; 108 534

pathway S IFNAR 1; PDGFRB; PIK3CB; CHRM2; NTRK2; IRS1; RXRA; INS; YWHAH; PIK3CD;
PPP2CB; HSP90AA 1; TLR4; IL2RA; FGFR4; PCK1; SYK; CDK4; ERBB2; RPS6; AKT1;
g IL2RB; IL6; JAK3; HGF; PIK3CG; CD19; PTK2; IL2; F2R; EPHA2; PIK3R 1; IL2RG;
NTRK1; PPP2CA; NFKB1; INSR; HSP90B1; CSF3R; FGFR2; GHR; FLT3; PRKAAI;
VTN; FGF2
Environm
AMPK ental ‘ PPP2R5C; PPP2CA; PFKFB1; PRKABI; PRKAA2; IGFIR; PRKAGI1; CFTR; EEF2;

7| signaling Informati Signal PRKAG2; PIK3CA; FBP1; PDPK1; PPP2R2A; ADRAIA; PRKAG3; PRKAB2; PIK3CB; 39 0.009

pathway on transduction | PIK3R1; HMGCR; IRS1; INS; AKT2; PIK3CD; PPP2CB; INSR; CCNA2; SIRT1; MTOR; 535
Processin ULK1; PPARG; SREBFI; PRKAA1; CREBI; PCK1; CPTIA; ACACB; HNF4A; AKT]
g
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TGFBR1; IKBKB; FGFR1; CHUK; EGFR; MAP2K5; PDGFRA; RAC1; CACNAIS;
CACNAIF; MAPKI1 1; BDNF; CACNA1A; KIT; CACNB4; EGF; FGF4; CACNA2D3;
JUN; CACNA2D2; RAF1; MAPK12; PRKCA; TP53; CACNA 1H; PLA2G4A; FGFR3;
MAPKAPK2; FLT4; IGFIR; FLT1; MAPK3; NGF; MAP2K2; TGFB1; CACNGI;
CACNG2; MAPK9; PDGFD; MAP3K12; NFKB1; KDR; ERBB4; AKT2; PRKACB;
BRAF; MAP3K1; CACNA2D1; MAP3K2; FGF1; MET; TEK; MAPK1; HSPB1; VEGFA;
HSPAS; CSFIR; MAP2K1; IRAK4; RPS6KA 1; ZAK; PDGFRB; PRKCG; ILIR1; NTRK2;
NFKB2; INS; CACNB3; CACNB1; FGFR4; TNF; CACNA 1I; PRKCB; HSPA2; MAPK10;
CASP3; ERBB2; MAPK13; CACNAIG; AKT1; MAPKS; PRKACA; CACNAIE;
MAPKSIP1; HGF; TGFBR2; MAPK 14; CACNB2; FLNA; CACNA 1D; EPHA2; MAPT;
NTRKI; RPS6KA3; CACNA1B; PPP3R; INSR; FGFR2; IL1B; FLT3; CACNAIC;
TAOK?2; FGF2; PPP5C

104

0.013
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PRKCA; AKT2; VEGFA; GNG2; IKBKB; HTR7; MAPK9; PLA2G4A; CSFIR; FLT4;
MAP2K1; IGFIR; FLT1; PLA2G2A; MAPK3; FGFR |; NTRK I; CHUK; EGFR; PIK3CA;
EGF; RAB5A; GRIN2B; PDGFRA; PLA2G1B; PDGFRB; MAP2K2; RAC1; ABLI;
PRKCG; PIK3CB; PRKACA; EPHA?2; PDGFD; HGF; INS; PIK3R1; NTRK2; ABL2;
KDR; BDNF; FGFR3; NFKB1; NGF; PAKS; PIK3CD; PRKACB; INSR; MAPKS; GRIN;
FGFR4; GRIN2A; KIT; PTPN11; FGFR2; PRKCB; FLT3; PLA2G2E; FGF4; MAPK 10;
BAD; ZAP70; RAF1; FGF2; FGF1; MET; MAPK1; TEK; AKT]1

69

0.018
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PRKCA; HSPB1; VEGFA; PLA2G4A; MAPKAPK2; MAP2K |; MAPK3; MAPK 14;
PIK3CA; PTK2; MAP2K2; RAC1; PRKCG; PIK3CB; PIK3R1; MAPKI 1; KDR; AKT2;
PIK3CD; PPP3R1; NOS3; PRKCB; PTGS2; BAD; RAF1; SRC; MAPK12; AKTI;
MAPK13; MAPK

30
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PRKCA; TP53; MAPKS; PPP2R5C; PPP2CA; ADORA3; CTSD; MAP2K1; ABCCI;
MAPK3; ROCK2; MAPK 14; PIK3CA; PRKCZ; PPP2R2A; FYN; MAP2K2; RACI;
PRKCG; PIK3CB; PIK3R1; BCL2; MAPK11; OPRD1; MAPK9; NFKB1; AKT2; PIK3CD;
PPP2CB; BDKRB2; NOS3; GNAIl; TNF; ADORA1; PRKCB; FCERIA; SIPRS5;

MAPK 10; PDPK 1; PRKCE; RAF1; SMPD1; MAPK12; ROCKI; AKT1; MAPKI3;
MAPK 1
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Cancers:
Overview

IL12B; PRKCA; TP53; SLCYA1; TLR4; VEGFA; PRKACA; PLAU; ITPR2; MAP2K1;
IGFIR; CTSL; MAPK3; ROCK2; FGFR 1; KDR; MAPK 14; EGFR; FLNA; CAMK2D;
PDPK1; PTK2; RACI; ITGAS; MAP2K2; ITGB3; TGFB1; PRKCG; PIK3CB; TLR2;
FGF2; HGF; PIK3R1; CAMK2A; ITGAV; MAPK 1 1; MMP9; SMO; PTPN11; PRKCB;
ERBB4; IQGAP1; AKT2; ESR1; CAMK2G; PRKACB; PPP1CC; MAPK 13; DDX5;
BRAF; PIK3CD; TNF; MTOR; PIK3CA; MDM2; ACTB; ITPR1; HIF1A; LUM; MMP2;
ITPR3; CASP3; ACTG1; VTN; PLAUR; RAF1; SRC; ROCK1; MAPK 12; MET; AKTI;
ERBB2; FN1; RPS6; MAPKI

75

0.001
18

Pathways
in cancer

Human
Diseases

Cancers:
Overview

TGFBR1; NOS2; ADCY1; AGTR1; CDK2; EDNRA; HMOX1; ITGAV; ROCK2; FGFR1;
CHUK; EGFR; CAMK2D; PDGFRA; RAC1; MTOR; IKBKB; IL13; ABLI; BIRCS;
EDNRB; HSP90ABI1; SKP1; SMO; JAK 1; CXCR4; AR; PRKACB; CAMK2G; BDKRB2;
KIT; IFNGR2; LEF1; EGF; CASP8; FGF4; JAK2; IFNAR2; JUN; GSTA1; RAF1; GSTA3;
ITGA2B; NCOA1; FN1; PRKCA; TP53; POLK; ADCYS5; BCR; FGFR3; CDK6; IGFIR;
BAD; MAPK3; RXRG; RET; MAP2K2; TGFB1; GSK3B; RAD51; BDKRBI1; MAPKY;
AKT2; ESR1; STAT5B; RARB; GNAII; BRAF; MDM2; PPARG; IL3; RXRB; GNAS;
RARA; GSTM4; BCL2; FGF1; MET; MAPK1; IL12B; VEGFA; EPOR; CSFIR; KLK3;
CKS1B; MAP2K1; FLT4; PTGER2; GNG2; IFNAR1; PDGFRB; PRKCG; PIK3CB;
HDAC2; GSTA2; MMP9; NQO1; ALK; RXRA; NFKB2; PIK3CD; SLC2A1; HSP90AA;
IL2RA; FGFR4; PTGER3; ESR2; PRKCB; PTGS2; GSTP1; MAPK 10; CASP3; PIM1;
CDK4; ROCK1; ERBB2; DAPK1; AKT1; TERT; IL2RB; IL6; MAPKS; PRKACA; JAK3;
CYCS; HGF; IL5; HDAC1; ADCY?2; PIK3CA; PTGER1; PTK2; IL2; F2R; TGFBR2;
PIK3R1; IL2RG; NTRKI; NFKBI; CXCL8; CASP7; GSTT2; HSP90B 1; CSF3R; FGFR2;
HIF1A; DAPK3; FLT3; MMP2; CAMK2A; IFNG; NFKBIA; MMP1; FGF2; PPARD; JUP;
TXNRDI; CSF2RA

159

0.001
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cancer

Human
Diseases

Cancers:
Overview

TP53; IL6; POLK; CSFIR; IL2RB; PLAT; GRIA3; PLAU; IGFIR; FCGR1A; FLT1;
RXRG; HDACT1; CD40; CDK9; PTK2; CEBPB; MMP3; HDAC2; MMP9; NTRK1; RXRA;
ATM; NFKBI; CXCLS8; DDX5; MPO; MDM2; PPARG; IGFBP3; FLT3; RXRB; NR4A3;
TGFBR2; ELANE; JUP; MET; IL3; RARA

39

0.023
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ncers: specific types

Prostate
cancer

Human
Diseases

Cancers:
Specific
types

TP53; IKBKB; NFKBIA; CDK2; MAP2K1; IGFIR; PLAU; MAPK3; FGFR1; MMP3;
CHUK; EGFR; PIK3CA; PDPK1; PDGFRA; PDGFRB; MAP2K2; GSK3B; PIK3CB;
PDGFD; INS; PIK3R1; MDM2; MMP9; HSP90AB 1; NFKB1; AR; AKT2; PIK3CD;
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HSP90AA1; BRAF; KLK3; HSP90B 1; MTOR; FGFR2; EGF; LEF1; SRD5A2; GSTPI;
PLAT; BAD; CREBI; RAF1; BCL2; AKT1; ERBB2; MAPKI

PRKCA; TP53; POLK; MAP2K |; CDK6; MAPK3; RXRG; EGFR; PIK3CA; EGF;

5 T\i‘e’;‘”s;’;ag“ Human g;‘;‘c’iﬁfc PDPK1; FHIT; MAP2K2; PRKCG; PIK3CB; JAK3; PIK3R I; ALK; RXRA; AKT2; . 0.030
Diseases PIK3CD; STAT5B; RARB; BRAF; PRKCB; RXRB; BAD; RAF1; CDK4; AKT1; ERBB2; 439
cancer types
MAPK1
Cardiovascular diseases
Hypertroph ITGA4; IL6; PRKABI; PRKAA2; PRKAG1; CACNB2; RYR2; ITGAV; PRKAG2; ACE;
ic Human | Cardiovascul | TGFBL: PRKAG3: ITGAS; ITGB3; CACNAIS; CACNG1; CACNAID; CACNAIF; 0.007
1 cardiomyop Discases ar discases CACNG?2; TNNCI1; ATP2A2; CACNB3; CACNBI; TPM1; PRKAB2; TNF; CACNB4, 36 119
athy ACTB; CACNAIC; ACTG1; CACNA2D3; CACNA2D2; CACNA2D1; SLC8AI,
(HCM) ITGA2B; PRKAA1
Arrhythmo
genic right
cular Human | Cardiovascul | 1TGA%: DSP; ITGAV: RYR2; CACNB2; ITGB3; CACNAIS; CACNG1; CACNG2; 0.009
2 Vezt.m“ DI d CACNAIF; CACNAID; ATP2A2; CACNB3; CACNBI; ITGAS; CACNB4; ACTB; LEF1; 26 535
car ;?}?;y"p 1seases | ardiseases | CACNAIC; ACTG1; CACNA2D3; CACNA2D2; CACNA2DI; SLCSA1; ITGA2B; JUP
(ARVC)
Dilated ITGA4; ADCY5; PRKACA; GNAS; ITGAV; RYR2; ADCY2; CACNB2; TGFBI; ITGAS;
3 cardiomyop Human Cardiovascul | ITGB3; CACNAILS; CACNGI1; CACNAID; CACNAIF; ADCY1; CACNG2; TNNCI; 34 0.011
athy Diseases ar diseases ATP2A2; CACNB3; CACNBI; TPM1; PRKACB; TNF; CACNB4; ADRBI1; ACTB; 776
(DCM) CACNAIC; ACTG1; CACNA2D3; CACNA2D2; CACNA2D1; SLC8A1;ITGA2B
Endocrine and metabolic diseases
AKT2; IL6; MAPKS; IKBKB; PRKAG1; NFKBIA; NR1H2; PRKAG3; PRKAA2;
Endocrine PRKCQ; NR1H3; PYGB; RPS6KA1; PRKAG2; PIK3CA; PRKCZ; PYGM; PRKABI;
1 Insulin Human and PRKCD; TNF; PRKAB2; PTPN1; PIK3CB; INS; PIK3R1; PRKCE; IRS1; PYGL; 51 4.80E
resistance Diseases metabolic RPS6KA3; MAPK9; NFKBI1; SLC2A2; PIK3CD; SLC2A1; PPARA; PPP1CC; INSR; -05
diseases PTPN11; MTOR; PRKCB; SREBF1; PRKAA1; MAPK10; PDPK1; CREB1; GSK3B,;
PCK1; CPT1A; NOS3; ACACB; AKT1
Type Il Endocrine | MAPKS; IKBKB; GCK; CACNAI1E; MAPK3; ABCCS; PIK3CA; KCNJ11; PRKCZ; TNF;
2 diabetes Human and ) CACNAID; PIK3CB; INS; PIK3R 1; PRKCE; IRS1; MAPK9; CACNAIB; CACNAIA; 29 0.001
. Diseases metabolic SLC2A2; PIK3CD; PRKCD; INSR; MTOR; CACNA1C; MAPK10; PKM; CACNAIG; 462
mellitus X
discases MAPK1
Endocrine | NRSAL POMC; CAMK2A; CACNATH; ADCY 5; PRKACA; AGTRI; CDK2; AHR;
Cushing Human and MAP2K1; CDK6; MAPK3; ADCY2; EGFR; ITPR2; CAMK2D; HSD3B1; CYP21A2; 0.027
3 syndrome | Discases metabolic | MAP2K2: CACNAIS; PDESA; CACNAID; CACNAIF; ADCY I; KCNK2; PRKACB; 44 178
diseases CAMK2G; CYP11B1; PDESB; GNAII; BRAF; CACNAIL; ITPR1; LEF1; PDE11A;
CACNAIC; ITPR3; GNAS; CREBI1; GSK3B; CDK4; CYP17A1; CACNA1G; MAPK1
Infectious diseases
Infectious IL12B; LY96; IL6; MAPKS; NOS2; IRAK4; MAPK3; MAPK14; C1S; C4BPA; CIR;
1 Pertussis Human discases: ITGAS; C4BPB; C5; ITGB2; CASP1; MAPK11; CFL1; C1QC; C1QB; MAPK9; NFKB1; 37 0.005
Diseases Bacterial CXCLS; CASP7;, TLR4; GNAII; TNF; IL1B; C3; MAPK10; SERPING1; CASP3; JUN; 206
MAPK12; MAPK13; CIQA; MAPK1
Chagas IL12B; IL6; BDKRB2; NOS2; ADCY 1; NFKBIA; IRAK4; SERPINE]; MAPK3; TGFBR2;
disense Infections | MAPK14; CCL2; CHUK; PIK3CA; ACE; PPP2R2A; TGFBRI; TLR2; CD3E; IKBKB;
2 | (American Human diseases: TGFB1; PIK3CB; CALR; TLRY; PIK3R 1; MAPK11; C1QC; C1QB; IL2; MAPKOY; 5 0.009
irypanosom Diseases Peresitic NFKB 1; AKT2; PIK3CD; PPP2CB; TLR4; PPP2CA; MAPKS; GNAI1; CXCLS; TNF; 309
iasis) IFNGR2; CASPS; IL1B; C3; MAPK10; IFNG; GNAS; JUN; MAPK12; MAPKI;
MAPK13; CIQA; AKT1
Epithelial
signzfilrllg i Human In‘fectious MAPKS; IKBKB; ATP6V1A; NFKBIA; CXCR1; MAPK14; CHUK; EGFR; ADAM17, 0.018
3 Helicobacte Discases dlseast?s: ADAMI10; LYN; RACI; ATP6V1B2; MAPK11; MAPK9; NFKB1; CXCLS8; PTPNI11; 26 252
+ pylori Bacterial MAPK 10; CASP3; CSK; JUN; SRC; MAPK12; MET; MAPK 13
infection
. Infectious
4 Leglc?nellos Human discases: IL12B; IL6; HSPAS; NFKBIA; CYCS; TLR2; HSPDI1; ITGB2; CASP1; NFKB2; NFKB1; 23 0.022
is Diseases Bacterial ARF1; CXCLS; CASP7; TLR4; TNF; EEF1A1; CASPS8; IL1B; HSPA2; C3; CASP3; CLK 1 572
s C;’(‘)ll’;;’e Human I;’;?;g;’s KCNQI; ACTB; ARF1; SLC12A2; PRKCA; PRKACA; ATP6V1A; ATP6V1B2; ACTGI; . 0.030
. . Diseases . GNAS; PRKACB; CFTR 114
infection Bacterial
IL12B; TP53; IL6; HSPAS; IL13; JAK2; NFKBIA; IL2RB; CDK2; PRKCQ; JAK3; CDKG6;
Human Infectious | CSNK2AT; PIK3CA; AKT2; IFNARI; FYN; TP73; CD3E; IL2; TLR2; IFNGR2; PIK3CB; 0.040
6 Measles Diseases diseases: TLRY; PIK3R1; IL2RG; FCGR2B; JAK1; NFKB1; CHUK; PIK3CD; STAT5B; TLR4; 49 024
Viral CSNK2B; IL2RA; IRAK4; IL1B; RACKI; TYK?2; TLR7; HSPA2; CSNK2A2; IFNG;

IFNAR2; TACR1; GSK3B; CDK4; TNFRSF10B; AKT1
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Neural diseases

PDE4B; PRKCA; GABRD; KCNJ5; OPRM1; PDE7B; GNG2; PRKACA; PDE3B; PDE4A;
GABRQ; PDE11A; GABRE; GABRA3; GABRRI1; PDE2A; GABRR3; DRD1; GABRB2;
ADCY?2; GABRG1; KCNJ9; ADCYS5; GABRP; GABBR1; PRKCG; GABRA2; PDEIA;

1 Ngg.ph.‘“e DH“ma“ dS“bSt(‘;‘“ce GABRG3; PDE7A; PDE10A; GABRAI; PDE4D; CACNAIB; CACNAIA; ADRBK2; 58 3'%89E
addiction 1seases ependence | ppE1B; GABRAS; ADCY 1; PRKACB; PDESB; GNAIL; GABRB1; ADORAI; PRKCB; -
PDE4C; KCNJ3; GABRA4; GABBR2; GABRAG; PDE3A; GABRB3; GNAS; GABRR2;
PDESA; GABRG2; KCNJ6; PDEIC
GABRQ; GABRD; CHRNAG; GRIA2; GABRE; GABRA3; CHRNB2; GABRRI
o GABRR3; GABRB2; GABRG1; GRIN2B; GRIN3A; GABRP; GABRA2; GRIA4;
2 T\jl‘dc."“.“e DH“ma“ dS“bSt(‘;‘“ce CHRNA4; GABRG3; GABRAI; GRIA1; CACNA1B; CACNA1A; GABRAS; GRIA3; 35 1.50E
addiction 1seases CPeNdence | GRINI; GABRBI; GRIN2A; GRIN3B; GABRA4; GABRAG; GABRR2; GABRB3; -06
GRIN2C; GRIN2D; GABRG2
PRKCA; MAOA; GRIA2; PRKACA; DRD[; SLCI8A2; HDACI; SLCI8AI; ADCY5;
Amphetami | Substance | CAMK2D; GRIN2B; GRIN2A; CAMK4; TH; CACNAID; PRKCG; GRIA4; SLC6A3; 0.002
3 ne Discases | dependence | ORVAI: GRIN3B; SIRTI; PPP3RI; GRIN2D; CAMK2G; PRKACB; PPPICC; GRIA3; 37 83
addiction GRINI; GRIN3A; PRKCB; MAOB; GRIN2C; CACNAIC; CAMK2A; GNAS; JUN;
CREBI
PPP1CC; ADCY5; GNG2; PRKACA; HDACY; HDACS; MAP2KI; TH; GNAIl; MAPK3;
‘ Human Substance | DRDI; SLCI8A2; HDACT; SLCI8AL; CREB1; GRIN2B; GRIN2A; CAMK4; DRD2; 0.003
4 | Aleoholism | e | dependence | HDAC11; HDAC2; ADORA2A; NTRK2; SLC6A3; HDACG; GRIN3B; HDACS; GRIN2D; 45 0
HDAC3; GRINI; BRAF; MAOA; GRIN3A; SLC29A1; BDNF; HDAC4; MAOB;
GRIN2C; HDAC10; GNAS; HDAC7; PKIA; RAF1; ADORA2B; MAPK |
Drug TP53; MAPKS; ADCY5; PRKACA; MAP2K; IGFIR; GNAS; MAPK3; ADCY2;
Endocrine | Human resistance: | MAPK14; GPER1; EGFR; PIK3CA; PTK2; MAP2K2; PIK3CB; ADCY 1; PIK3R1; BCL2; 0.004
5| resistance | Diseases | Antincoplast | MAPK11; MMP9; MAPKO; AKT2; PIK3CD; CYP2D6; PRKACB; BRAF; ESR1; MTOR; 44 522
- ESR2; MDM2; ABCBI 1; MMP2; MAPK 10; BAD; JUN; RAF1; SRC; CDK4; MAPK12;
AKTI1; ERBB2; MAPK13; MAPK1
. Neurodegene
6 Prion Human ative HSPAS; MAP2K2; MAPK3; C1QC; PRNP; IL1B; PRKACA; FYN; SOD1; C1QB; C8B; . 0.020
discases Diseases discases PRKACB; C9; MAP2K1; IL6; STIP1; C5; C8A; C8G; C1QA; MAPKI1 425
tyErz}?;e Drug PRKCA; IL6; VEGFA; FGFR3; MAP2K1; IGFIR; MAPK3; EGFR; PIK3CA; PDGFRA;
; A Human resistance: | PDGFRB; MAP2K2; GSK3B; PRKCG; PIK3CB; FGF2; HGF; PIK3R 1; KDR; EGF; JAK; 39 0.023
inhibior | Diseases | Antincoplast | AKT2; PIK3CD; PDGFD; BRAF; MTOR; EIF4E; FGFR2; PRKCB; JAK2; BAD; RAF; 843
; ic SRC; BCL2; MET; AKT1; ERBB2; RPS6; MAPK1
resistance
] GRIA2; PRKACA; TH; GNAIL; DRDI; SLC18A2; SLCI8A1; ADCY5; GRIN2B;
8 iz.ca‘.“e DH“ma“ dS“bSt(‘;‘“ce GRIN2A; DRD2; CDKS5; SLC6A3; CDK5R1; GRIN3B; NFKB1; GRIN2D; PRKACB; 27 0'3624
addiction 1seases CPeNdence | \1AOA; GRIN1; GRIN3A; BDNF; MAOB; GRIN2C; GNAS; JUN; CREBI
Organismal systems
Circulatory system
PRKCA; SCN5A; PPP1CC; ADCY5; MAPK11; PRKACA; AGTR1; SLC9A1; CAMK2D;
MAPK3; ADCY2; ATP2A2; RYR2; ATP1A3; CACNB2; PIK3CG; MAPK13; ATPIAL;
Adrenergic | Lo PPP2R2A; ADRAIA; KCNQ1; CACNAIS; CACNG1; CACNAID; CACNAIF; ADCY ;
| | signaling in o Circulatory | CACNG2; TNNC1; SLC8AL; MAPK 14; SCN1B; CACNB3; CACNB1; ADRB2; AKT2; ol 7.24E
cardiomyoc | ¢ system PPP2CB; TPM1; CAMK2G; SCN7A; ADRA1B; PPP2CA; AKT1; GNAIl; CACNB4; 06
ytes ystems ADRBI; PPP2R5C; CACNAIC; CAMK2A; GNAS; CACNA2D3; SCN4B; CREBI;
CACNA2D2; CACNA2D1; BCL2; MAPK12; PRKACB; ADRAID; ATP1A2; AGTR2;
MAPK 1
NPR1; PRKCA; PPPICC; ADCY5; PRKACA; AGTR 1; PLA2G4A; PRKCQ; KCNMB3;
MAP2K1; PLA2G2A; MAPK3; ROCK2; KCNMA1; NPR2; ADCY2; PLA2GIB;
Vascular Organism . ADRAIA; PRKCD; MAP2K2; CACNA1S; CACNAID; PRKCG; CACNAIF; ADCY 1;
2 smoo;h al Circulatory | \iv7 k2. ADORA2A: AVPR 1B: AVPRIA: CALCRL: KCNMB4: PRKACB: PTGIR: 52 05224
Co‘r’]‘;‘:ztieon Systems system ADORA2B; ADRA1B; BRAF; MYH11; ITPR2; PRKCB; ITPR1; EDNRA; PLA2G2E;
CACNAIC; ITPR3; GNAS; PRKCE; RAF1; KCNMB2; ROCK1; ADRAID; GUCY 1A2;
MAPK 1
Endocrine system
KRT10; KRT14; KCNJ5; TFF1; HSPAS; PRKACA; PGR; CTSD; ITPR2; MAP2K1,
Estrogen | Organism ‘ MAPK3; ADCY2; OPRM1; GPERI; EGFR; PIK3CA; KCNJ9; ADCY 5; MAP2K2;
1| signaling o Endocrine | GABBRI; PIK3CB; ADCY 1; PIK3R1; MMP9; HSP90AB1; GABBR2; AKT2; ESRI; 55 2.95E
system KRT9; PRKACB; ITPR I; HSP9OAA 1; PRKCD; NOS3; GNAII; PIK3CD; HSP90BI; -05
pathway Systems

ESR2; NCOALI; KCNJ3; NCOA2; HSPA2; KRT16; MMP2; ITPR3; GNAS; JUN; CREBI;
RAF1; SRC; BCL2; KCNJ6; AKT1; RARA; MAPK1
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NPR1; ADCYS5; AGT; AGTRI; PDE3B; EDNRA; GNAIl; KCNMA1; PTGER2; REN;

5 Renin OrgZT‘sm Endocrine | ITPR2; ACE; AQP1; CACNA1S; CACNAID; CACNAIF; PRKACA; CTSB; PDEIA; 2 0.000

secretion Systems system ADRB?2; PDE1B; PRKACB; ADRB3; ADORAI; ADRBI; ITPR1; PPP3R1; PDE3A; 66
CACNAIC; ITPR3; GNAS; CREB1; GUCY1A2; PDEIC
NPR1; PRKCA; CACNG2; CAMK2A; KCNJ5; ADCY5; PRKACA; CD38; PRKABI;
PRKAA2; ITPR2; MAP2K1; GNAS; PRKAG1; MAPK3; ROCK?2; EEF2; RYR2; NPR2;

Oxytocin | Organism ‘ ADCY2; EGFR; PRKAG2; RYR1; CAMK2D; KCNJ9; CAMK4; PRKAG3; MAP2K2;

3| signaling o Endocrine | CACNALS; CACNG1; CACNA 1D; PRKCG; CACNAIF; ADCY I; MYLK2; SRC; 7 0.001

pathway Systoms system GNAII; OXTR; PLA2G4A; KCNJ12; PRKCB; KCNJ14; CACNB3; CACNBI; PPP3R I; 189
CAMK2G; PRKACB; PPP1CC; NOS3; PRKAB2; CACNB2; MAP2K5; CACNB4;
PIK3CG; ACTB; ITPR1; KCNJ3; PTGS2; CACNAIC; ITPR3; ACTG1; CACNA2D3;
JUN; CACNA2D2; RAF1; CACNA2D1; KCNJ6; ROCK 1; GUCY1A2; PRKAAT; MAPK1
Progesteron | (Lo MAPKS; ADCY5; PRKACA; PGR; PDE3B; CDK2; MAP2K1; IGFIR; MAPK3;
4 | e-mediated o Endocrine | RPS6KAI; MAPK14; ADCY?2; CCNA2; PIK3CA; PIK3CB; ADCY 1; CDK I; PIK3R1; 37 0.005
ooeyte Systems system MAPK 1 1; HSP9OAB I; RPS6KA3; MAPKY; INS; AKT2; PIK3CD; HSP90AA1; PRKACB; 206
maturation GNAI1; BRAF; PLK1; MAPK10; AURKA; RAF1; MAPK12; MAPK1; MAPK13; AKTI
PRKCA; CAMK2A; ADCY5; PRKACA; FFAR 1; KCNMB3; GCK; ABCCS; ADCY2;
. Organism . RYR2; ATP1A3; KCNN3; CAMK2D; KCNJ11; ATPIA1; CACNALS; CACNAID;
Insulin Endocrine 0.005
S| secretion al ystem PRKCG; CACNAIF; ADCY |; KCNMA I; GLPIR; INS; CCKAR; CHRM3; KCNN4; 39 248
Systems SLC2A1; KCNMB4; CAMK2G; PRKACB; PRKCB; CACNAIC; ITPR3; GNAS;
ATP1A2; CREB1; SLC2A2; KCNMB2; KCNN2
l{felgi“i;“;’i: Organism | .- .. | NPRI; ADCYS; ADCY I; TSHR; GNAIL; ADCY2; PIK3CA; PTGER3; IRS1; PRKACA; 0.009

6 poly al PIK3R1; PIK3CB; PDE3B; INS; AKT2; ADRB2; PIK3CD; PRKACB; INSR; ADRB3; 26 -

. m Systems system ADORAI; ADRB1; PTGS2; GNAS; PTGS1; AKT1 361
adipocytes
Adipoeytok | e POMC; MAPK 10; MAPKS; IKBKB; NFKBIA; PRKAG3; PRKAA2; PRKCQ; ACSL3;

; ine o Endocrine | PRKAGI: RXRG; CHUK; PRKAG?2; PRKABI; TNF; PRKAB2; IRS1; RXRA; MAPKY:; u 0.011
signaling Svt system NFKBI1; ACSL1; AKT2; PTPN11; SLC2A1; PPARA; MTOR; PCK1; PRKAA1; RXRB; 776
pathway ystems JAK2; ACSL4; CPT1A; ACACB; AKTI
Thyroid ‘ PRKCA; THRB; SLCY9A1; PRKACA; TP53; PRKCB; MAP2K1; BAD; MAPK3; RXRG;

oo, | Organism || HDACL; ATPIA3; ITGAV; PIK3CA; ATPIAL; MAP2K2; ITGB3; GSK3B; PRKCG; 0014

8 o al ) PIK3CB; DIO3; HDAC2; ATP2A2; RXRA; AKT2; ESR1; SLC2A1; PRKACB; HDAC3; 47 07
s‘g?]a ng Systems system PIK3CD; MTOR; HIF1A; MDM2; ACTB; NCOAI; NCOA2; KAT2B; THRA; RXRB;
pathway ACTGI1; PDPK1; RAF1; SRC; PIK3R1; AKT1; ATP1A2; MAPK1

AKT2; GSK3B; MAPKS; IKBKB; PRKACA; PRKAGI; PDE3B; PRKAG3; PRKAA2;
Insulin Organism | . . | MAP2KI; PYGB; MAPK3; PRKAG2; PIK3CA; FBP1; PRKCZ; PYGM; PRKABI; 0017

9 | signaling al MAP2K2; PRKAB2; PTPN1; PIK3CB; PIK3R 1; IRS1; PYGL; MAPKY; INS; PRKCI; 48 -
pathway Systems system PIK3CD; PRKACB; PPP1CC; INSR; BRAF; MTOR; EIF4E; PRKARIA; SREBF; 13

PRKAAIL; MAPK10; BAD; PDPK1; RAFI1; PCK1; AKT1; GCK; ACACB; RPS6; MAPK 1
PRKCA; VEGFA; ADCY 5; GNG2; NOS2; PRKACA; NFKBIA; MAP2K 1; MAPK3;

. Relaxin | Organism | . . | TGFBR2; MAPKI4; ADCY2; EGFR; PIK3CA; CREBI; PRKCZ; TGFBR1; MAP2K2; 0018

o | signaling al ystem TGFBI; PIK3CB; ADCY 1; EDNRB; PIK3R1; MAPK11; MMP9; MAPK9; NFKB1; 46 55
pathway Systems AKT?2; PIK3CD; NOS1; PRKACB; NOS3; MAPKS; GNAIl; MMP2; MAPK10; GNAS;

JUN; MMPI; RAF1; SRC; MMP13; MAPK12; AKT1; MAPK 13; MAPK1
PRKCA; MAPK10; MAPKS; ADCY5; PRKACA; PLA2G4A; MAP2K 1; MAPK3;

. GnRH Organism | . . | MAPKI4; ADCY2; EGFR; ITPR2; CAMK2D; MAP2K2; CACNAIS; CACNAID; 0.029

| | signaling al ystem CACNAIF; ADCY1; CAMK2A; MAPK11; MAPK9; CAMK2G; PRKACB; PTK2B; 40 506
pathway Systems MAP3K1; PRKCB; GNRHR; ITPR1; MMP2; CACNAI1C; ITPR3; GNAS; JUN; RAFI;

SRC; MAP3K2; MAPK12; MAPK 1; MAPK13; PRKCD
1| Melanogen | Or#a0ism | g4 ine | PRKCA; POMC; ADCYS: PRKACA; MAP2KI; MAPK3; ADCY2; CAMK2D: MAP2K2; 0.039
5 o al ystem GSK3B; PRKCG; ADCY 1; EDNRB; TYR; CAMK2G; PRKACB; GNAII; KIT; PRKCB; 25 3
Systems LEF1; CAMK2A; GNAS; CREB1; RAF1; MAPKI
PGAM?2; CAMK2A; PRKACA; PRKAGI; PDE3B; PFKFB1; PRKAG3; PRKAAZ; GCK;

, | Glucagon | Organism | _ .~ . = | PYGB; ADCY2; PRKAG2; ITPR2; LDHB; FBPI; PYGM; PRKABI; PGAMI; PRKAB2; 0,049

3 | signaling al ) PYGL; SLC2A2; AKT2; SLC2A1; PPP3R1; LDHA; PRKACB; SIRT1; SIK2; ITPRI; 41 058
pathway Systems system CAMK2D; PCK1; PRKAAL; ITPR3; GNAS; CREBI; CPT1A; CAMK2G; PKM; AKTI;

ACACB; PPARA
Immune system
Compleme ‘ SERPIND I; KNG 1; A2M; C4BPB; F5; KLKBI; CIR; CPB2; PLAU; SERPINEL; F12;
e Organism S CLU:; VTN; MASP2; F10; FGB; PROCR; C1S; THBD; C4BPA; CFB; FGA, F2; F2R; A 12E

1| coagulation al System SERPINCI; F11; C5; ITGB2; BDKRBI1; MBL2; C1QC; C1QB; F9; PROC; PROSI; C8B; 55 06

N Systems F7: BDKRB2; PLG; CS8G; F8; C8A; SERPINA1; F13B; PLAUR; C3; SERPING1; PLAT;
CFL; SERPINF2; C1QA; C9; CFH; FGG; VWF
AKT2; TBXA2R; ADCY5; P2RY 12; PRKACA; PLA2G4A; ITPR2; GNAS; MAPK3;
Organism ROCK2; MAPK14; ADCY2; PIK3CG; PRKCZ; FYN; FGA; ITGB3; LYN; F2R; PIK3CB;
5 Platelet o Immune ADCY I; MYLK2; GP1BA; PIK3R1; TBXAS1; MYL12A; MAPK11; FCGR2A; BTK; I 0.001
activation | ¢ system FGB; PRKCI, PIK3CD; PTGIR; PRKACB; PPP1CC; NOS3; GNAII; PIK3CA; ACTB; 5
ITPR1; FGG; ITPR3; ACTG1; PTGS1; SYK; SRC; ITGA2B; MAPK12; ROCK1; AKTI;
GUCY 1A2; MAPK13; VWF; MAPK 1
3 51;];117“ . OrgZT'sm Immune IL6; IL17A; MAPKS; IL13; IKBKB; NFKBIA; S100A7; MAPK3; IL5; MMP3; MAPK 14; 40 0.011
system CCL2; CHUK; SRSF1; CEBPB; CXCL10; MMP13; MAPK11; MMP9; HSPOOABI; 974
pathway Systems
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S100A8; MAPK9; NFKB1; CXCLS8; HSP90AAT1; HSP90B1; TNF; IL1B; CASP8; PTGS2;
MAPK10; IFNG; CASP3; JUN; MMPI; GSK3B; MAPK12; MAPK1; MAPKI13; SI00A9

Th17 cell
differentiati
on

Organism
al
Systems

Immune
system

IL2RB; IL6; IL17A; TGFBR1; IL2RG; IKBKB; IFNG; NFKBIA; PRKCQ; JAK3; MAPK3;
RXRG; TGFBR2; MAPK14; CHUK; MAPK10; CD3E; IL2; TGFB1; AHR; ILIR;
MAPK 11; HSP9OAB 1; RXRA; JAK1; MAPK9; NFKB1; PPP3R I; HSPOOAAI; STATSB;
MAPKS; IL2RA; CD4; MTOR; IFNGR2; HIF1A; TYK2; IL1B; LCK; RXRB; JAK2;
MAPK 13; JUN; ZAP70; MAPK 12; RARA; MAPK |

47

0.041
54

rvous system

Serotonergi
¢ synapse

Organism
al
Systems

Nervous
system

PRKCA; ITPR3; KCNJ5; MAOA; ADCY5; GNG2; HTR7; PLA2G4A; HTR3B; MAOB;
MAP2K1; HTR3D; HTR2B; MAPK3; SLC18A2; CYP2C8; GABRB2; HTR6; SLCI8A1;
HTRS5A; ALOX15; KCNJ9; HTR1B; HTR 1D; ALOXS; HTR3E; CACNAIS; SLC6A4;
CACNAID; PRKCG; CACNAIF; PRKACA; HTR2A; CYP2C9; KCND2; HTR3C;
HTRIA; HTR2C; CACNA1B; CACNAI1A; HTR IE; HTRF; CYP2D6; ITPR1; PRKACB;
CYP2C19; GNAI1; BRAF; GABRBI; ITPR2; PRKCB; HTR3A; KCNJ3; PTGS2; HTR4;
CACNAIC; GABRB3; CASP3; GNAS; PTGSI; RAF1; APP; KCNJ6; KCNN2; MAPK1

65

2.89E
-08

Dopaminer
gic synapse

Organism
al
Systems

Nervous
system

PRKCA; DRDS; MAPK10; KCNJ5; MAOA; GRIA2; GNG2; PRKACA; CALY; MAOB;
ADCYS; TH; SCN1A; DRD1; SLC18A2; MAPKS8; MAPK14; DRD3; ITPR2; CAMK2D;
KCNJ9; GRIN2B; PPP2R2A; DRD2; CACNAID; PRKCG; GRIA4; CAMK2A; MAPKI11;
SLC6A3; GRIA1; MAPKY9; CACNAI1B; CACNAIA; SLC18A1; AKT2; PPP2CB;
CAMK2G; PRKACB; PPP1CC; PPP2CA; GRIA3; GNAIIL; DRD4; GRIN2A; PRKCB;
ITPR1; KCNJ3; CACNAIC; ITPR3; GNAS; COMT; CREB1; GSK3B; KCNJ6; MAPK12;
PPP2R5C; MAPK13; AKT1

59

2.56E
-06

Cholinergic
synapse

Organism
al
Systems

Nervous
system

KCNQ2; PRKCA; AKT2; CAMK2A; CHRNA6; CHRM4; GNG2; PRKACA; ITPR2;
ADCY 5; MAP2K 1; CHRNB?2; MAPK3; ADCY2; PIK3CG; CAMK2D; FYN; CACNAIS;
CACNAID; PRKCG; CACNAIF; ADCY1; KCNQ5; CHRNA4; PIK3R1; CHRM2;
CHRM ; PIK3CB; CAMK4; KCNJ14; CACNA1B; CACNA1A; KCNJ12; CHRM3;
PIK3CD; CHAT; CAMK2G; CHRNB4; CHRMS; GNAI1; PIK3CA; KCNQ1; PRKCB;
ITPR1; KCNJ3; CHRNA3; CACNAIC; ITPR3; JAK2; ACHE; CREBI; KCNQ3; BCL2;
KCNJ6; PRKACB; AKT1; MAPK1

57

4.98E

GABAergi
¢ synapse

Organism
al
Systems

Nervous
system

PRKCA; GABRD; ADCY 5; GNG2; PRKACA; GABRQ; GABRE; GABRA3; GABRR ;
GABRR3; GABRB2; ADCY2; GABRG1; GABRP; CACNA1S; GABBR1; CACNAID;
PRKCG; CACNAIF; GABRA2; ABAT; GABRG3; GABRAI; CACNAIB; CACNAIA;
GABRAS; ADCY 1; PRKACB; GNAIl; GABRB1; PRKCB; GPHN; SLC6A1; GABRA4;
GABBR2; GABRA6; GABRR2; CACNAI1C; GABRB3; SRC; GABRG2; KCNJ6

0

0.018
585

Neurotroph
in signaling
pathway

Organism
al
Systems

Nervous
system

TP53; GSK3B; MAPKS; IKBKB; NFKBIA; MAPKAPK?2; MAP2K |; SH2B3; IRAK4;
MAPK3; RPS6KA1; MAPK 14; PIK3CA; CAMK2D; PDPK |; NGF; TP73; MAP2K2;
RACI; ABLI; PIK3CB; PIK3R1; CAMK2A; NTRK2; MAPK11; IRS1; NTRKI;
RPS6KA3; CAMK4; MAPKY9; NFKB 1; AKT?2; PIK3CD; CAMK2G; PRKCD; BRAF;
PTPN11; MAP3K 1; MAP2KS; BDNF; MAPK10; BAD; JUN; RAF1; BCL2; MAPK12;
AKTI; MAPK13; MAPKI

49

0.029
174

Long-term
potentiation

Organism
al
Systems

Nervous
system

PRKCA; CAMK2A; GRIA2; PRKACA; MAP2K1; MAPK3; RPS6KA [; ITPR2;
CAMK2D; GRIN2B; MAP2K2; PRKCG; ADCY1; GRIAI; RPS6KA3; CAMK4; PPP3R1;
GRIN2D; CAMK2G; PRKACB; PPP1CC; GRIN1; BRAF; GRIN2A; GRMS; PRKCB;
ITPR1; GRIN2C; CACNAIC; ITPR3; RAF1; MAPKI

32

0.048
865

Digestive system

Pancreatic
secretion

Organism
al
Systems

Digestive
system

PRKCA; SLC9A1; ADCY5; ADCY1; CD38; PRSS1; CPB2; AMY2A; CPBI; CPAI;
SCTR; CFTR; RYR2; BST1; ATP1A3; ITPR2; SLC12A2; ATP1A1; RAC1; PRKCG;
PRSS2; ATP2A1; AMY2B; CA2; KCNMAT1; ATP2A2; PNLIPRP2; CCKAR; CHRM3;
ADCY2; PNLIP; CTRB1; PLA2G2A; KCNQI; PRKCB; ITPR1; PLA2G2E; ITPR3;
GNAS; PRSS3; ATP1A2; PLA2G1B

42

7.66E
-05

Salivary
secretion

Organism
al
Systems

Digestive
system

PRKCA; SLC9A1; ADCY5; PRKACA; CD38; KCNMAL; BST1; ATP1A3; LYZ; ITPR2;
SLCI2A2; ATPIA1; ADRAIA; PRKCG; ADCY1; ADRB2; ADCY?2; CHRM3; KCNN4;
NOSI1; PRKACB; ADRAIB; ADRB3; ADRB1; PRKCB; ITPRI; ITPR3; GNAS;

GUCY 1A2; ATP1A2; ADRAID

31

0.000
714

Gastric
acid
secretion

Organism
al
Systems

Digestive
system

PRKCA; SLC9A1; ADCY5; ATP4B; SSTR2; PRKACA; KCNJ1; CFTR; ATP1A3; ITPR2;
CAMK2D; ATP1A1; PRKCG; ADCY 1; MYLK2; HRH2; CA2; KCNJ10; CAMK2A;
PRKCB; ADCY?2; CHRM3; CAMK2G; PRKACB; GNAII; KCNQI1; ACTB; ITPRI;
ITPR3; GNAS; KCNK2; ATP4A; ATP1A2; KCNJ15

34

0.003
2

Others

Circadian
entrainment

Organism
al
Systems

Environment
al adaptation

MTNRB; PRKCA; CAMK2A; KCNJ5; CACNA1H; GRIA2; GNG2; PRKACA; GNAII;
MAPK3; RYR2; ADCY2; RYR1; CAMK2D; KCNJ9; GRIN2B; ADCY5; CACNAID;
PRKCG; ADCY 1; GRIA4; GRIAI; MTNR 1A; NOS1; GRIN2D; CAMK2G; PRKACB;
GRIA3; GRIN1; GRIN2A; CACNA1I; PRKCB; ITPR I; KCNJ3; GRIN2C; CACNAIC;
ITPR3; GNAS; CREB1; KCNJ6; GUCY 1A2; CACNA1G; MAPK]1

43

1.69E
-06

Inflammato
ry mediator
regulation

Organism
al
Systems

Sensory
system

PRKCA; MAPK10; TRPV3; ADCY5; MAPK11; PRKACA; PLA2G4A; PRKCQ; TRPV2;
HTR2B; MAPKS; MAPK 14; PTGER2; ADCY?2; PIK3CB; PIK3CA; CAMK2D; NGF;
PRKCG; HTR2C; ADCY 1; HTR2A; PIK3R1; PRKCE; BDKRBI; NTRK; P2RY2;
MAPK9; TRPA1; ILIRI; PIK3CD; ITPR2; CAMK2G; PRKCD; PPP1CC; MAPK 12;

50

0.001
462
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of TRP CAMK2A; TRPV4; HRH1; PRKCB; ITPR; IL1B; TRPV1; ITPR3; GNAS; SRC; TRPMS;
channels BDKRB2; MAPK13; PRKACB
Longevity
regulating Organism HSPAS; PRKACA; PRKABI1; PRKAA2; IGFIR; PRKAG1; HDACI1; ADCY2; PRKAG2; 0.014
3 | pathway - al Aging PIK3CA; PRKAG3; ADCY5; PRKAB2; PIK3CB; ADCY 1; HDAC2; IRS1; INS; AKT2; 29 207
multiple Systems PIK3CD; PRKACB; INSR; SIRT1; MTOR; HSPA2; PRKAA1; SODI; PIK3R1; AKTI
species
Endocrine
and other
4 r:;‘fl:;’; d Orgzrl“sm Excretory | PRKCB; ATP1A3; PTHIR; VDR; PRKCA; ATP1Al; PRKACA; GNAS; ESR1; PRKCG; s 0.029
; system BDKRB2; SLC8A1; KLK1; ATP1A2; PRKACB 174
calcium Systems
reabsorptio
n
Taste Organism SCN9A; PRKACA; HTR3B; GABRA3; HTR3D; HTR3C; HTR1B; HTR3E; HTRID;
s | transductio o Sensory SCN3A; PDEIA; GABRA2; HTRIA; GABRA1; CACNAI1A; HTRIE; CHRM3; HTRIF; 30 0.029
N Systems system PDE1B; GABRAS; PRKACB; SCN2A; GABBR 1; HTR3A; GABRA4; GABBR2; 696
GABRA6; CACNAIC; ITPR3; PDEIC
Cellular processes
PRKCA; TUBAIC; ADCY5; PRKACA; TUBB4A; MAP2K1; TUBBI; HTR2B; MAPK3;
Cellular DRDI; TUBB3; ADCY2; EGFR; ITPR2; TUBB6; PDGFRA; DRD2; PDGFRB; MAP2K2;
. ~ Gap Cellular community - TUBB4B; PRKCG; HTR2C; ADCY1; HTR2A; PDGFD; CDK I; TUBB; TUBB2B; EGF; 49 4.10E
junction Processes cukaryotes TUBAIB; TUBA3E; PRKACB; GNAIl; GRM5; MAP2K5; ADRB1; PRKCB; ITPR1; -05
TUBAIA; ITPR3; GNAS; RAF1; SRC; MAP3K2; TUBAS; TUBB2A; MAPKI;
GUCY 1A2; TUBA4A
TUBAIC; MAPKS; PRKACA; MYH 14; CD1D; PRKAB1; PRKAA2; MYLI2A;
Tight Cellular Cellular PRKAGI; CFTR; PRKAG2; MAP3K 1; PRKCZ; PPP2R2A; ACTN1; TUBAS; PRKAG3; 0.007
2 junction Processes | community - | ROCK2; RACI; PRKAB2; CACNAID; RABSB; PRKCE; MYH9; MAPKY; TUBAIB; 44 643
eukaryotes | PRKCI; CD1A; PPP2CB; TUBA3E; PRKACB; PPP2CA; MYH11; ACTB; TUBAIA;
PRKAAI; MAPK10; ACTG1; JUN; SRC; CDK4; ROCK 1; ERBB2; TUBA4A
TP53; AKT1; TUBAIC; MAPKS; IKBKB; CTSB; NFKBIA; CTSD; MAP2K1; BAD;
PARP3; CYCS; CTSS; MAPK3; CHUK; PIK3CA; CTSK; PDPK 1; TNFRSF10B;
3 | Apoptosis Cellular | Cell growth | MAPKI10; NGF; MAP2K2; BIRC5; PIK3CB; PARP2; PIK3R1; CTSV; NTRK1; ATM; 56 0.010
Processes and death | MAPK9; NFKBI; TUBAIB; CTSF; AKT2; PIK3CD; CASP7; TUBA3E; CTSH; CTSL; 417
PARPI; TNF; ITPR2; ACTB; ITPR1; CASPS; TUBA1A; ITPR3; CASP3; ACTGI; JUN;
RAF1; BCL2; TUBAS; MAPK; IL3; TUBA4A
BECNI1; PRKACA; CTSD; MAPK I; PRKAA2; PRKCQ; MAP2K1; IGFIR; CTSL;
Autophagy | Cellular Transport | MAPK3; MAPKS; PIK3CA; PDPK1; MAP2K2; PIK3CB; CTSB; HMGB 1; PIK3R1; IRS1; 0.018
4 S nimal Processes and MAPKY; INS; AKT2; PIK3CD; PPP2CB; PRKCD; PPP2CA; PIK3C3; MTOR; ULK1; 40 77
catabolism | ITPR1; HIF1A; DAPK3; PRKAA1; MAPK10; BAD; RAF1; BCL2; AKT1; DAPKI;
PRKACB
CAMK2A; ADCY5; PRKACA; PGR; CDK2; SLK; MAP2K1; IGFIR; MAPK3;
5 Oocyte Cellular | Cell growth | RPS6KA1; ADCY2; ITPR2; CAMK2D; ADCY1; YWHAB; CDK1; SKP1; RPS6KA3; 2 0.030
meiosis Processes and death | INS; AR; YWHAH; PPP2CB; PPP3R 1; CAMK2G; PRKACB; PPP1CC; PPP2CA; PLK1; 356
ITPR1; ITPR3; AURKA; MAPK12; PPP2R5C; MAPK 1
Metabolism
PDE5A; PDE4B; RRM2B; ADCY5; ENPP1; ADCY |; PDE3B; PDE4A; ADK; ATIC;
ADSSL1; PDE6B; HPRTI; PNP; NT5C2; GMPR; ADA; ADCY2; PDE6A; PAPSSI;
. Purine Metabolis | Nucleotide | IMPDH2; PDE6G; FHIT; NT5E; NPR2; POLE3; PDE1A; PPAT; RRMI; PDE7A; POLE2; 61 8.64E
metabolism m metabolism POLE; PDE4D; PDE2A; PDE10A; POLAI; GART; RRM2; PDEIB; NPR1; PDE11A; -05
DCK; PDESB; XDH; PDE6H; PDE4C; PGM1; ADSS; PDE7B; PDE3A; PDE9A; NME1;
APRT; POLE4; PDE6C; PDESA; NT5M; PKM; GUCY1A2; IMPDHI; PDEIC
Steroid SRD5A1; CYP1A2; SULT2B1; AKRIC3; STS; HSD3B1; CYP19A1; HSD17B2; CYP2EI;
) hormone | Metabolis Lipid CYP21A2; CYP3A4; AKRICI; SULTIEL; CYP1A1; CYP11B2; CYP17Al; CYP11BI; 27 0.039
biosynthesi m metabolism | HSD11B1; CYP3A5; HSD17B8; UGT1A9; SRD5A2; CYP1B1; HSD11B2; AKRIC2; 513
s COMT; HSD17B1
Genetic information processing
Genetic
1| Proteasome I“fo;r]“a“ s;rzl:;nfﬁd PSMB6; PSMBY; PSMA4; PSMB4; PSMB7; PSMA?2; IFNG; PSMBS; PSMB5; PSMAL; 8 0.010
. . PSMAG6; PSMA3; PSMB10; PSME1; PSMA7; PSMB1; PSMB2; PSMB3 417
Processin degradation
g

Pathways Enriched in Targets of Autophagy Inhibitors (p-value < 0.05)
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Signal transduction

N No. p-
o. Pathway Class Subclass Targets Targets | value
MAP3K13; TGFBR1; IKBKB; MAP4K1; MAP2K6;, PAK1; MAP4K3; FGFR1; CHUK,
EGFR; MAP3K1; PDGFRA; CACNAIS; CACNAIF; IRAK1; MAPK11; MAP2K3;
CACNAIA; TAOKI; KIT; CACNB4; FGF4; CACNA2D2; RAF1; CACNA 1H; PLA2G4A;
Environm MKNK1; MAPKAPK?2; PAK2; FGF19; IGFIR; FLT1; MAPK3; IGF1; MAP2K2;
MAPK ental CACNGI; ERBB4; MAP3K12; KDR; MAPKY; AKT2; PRKACB; MAP3K6; BRAF;
1| ignaling | nformati Signal MAP2K5; CACNA2D1; MAP3K2; FGF1; MET; TEK; MAPK 1; VEGFA; HSPAS; 103 1.30E
on transduction | TAOK3; CSFIR; IRAK4; RPS6KA1; ZAK; PDGFRB; MAP3K3; PRKCG; NTRK?2; 17
pathway | b essin FGFR3; MAP4K4; CACNB3; CACNBI; FGFR4; TNF; FLT4; PRKCB; MAPK 10; CASP3;
g STK3; ERBB2; MAPK13; CACNAIG; AKT1; PRKACA; MAPKAPKS5; MAP3K4:
CACNAIE; HGF; TGFBR2; MAPK 14; CACNB2; MKNK2; NFKB2; EPHA2; MAPT;
NTRK1; RPS6KA3; CACNA1B; INSR; MAPK7; FGFR2; MAP3K11; IL1B; FLT3;
CACNAIC; RPS6KA6; TAOK?2; FGF2; MAP4K2
Environm VEGFA; IKBKB; PRKACA; PLA2G4A; CSFIR; PIK3R2; PIK3R3; PAK2; FGF19;
el IGFIR; PAK1; FLT1; PLA2G2A; HGF; HTR7; FGFR1; NTRK1; IGF1; PAKS; TBK1;
Ras Informie Signal PAK3; GRIN2B; PDGFRA; PLA2G1B; PDGFRB; MAP2K2; MAPK3; ABLI; PRKCG; .

2 | signaling . vamagui | PIK3CB; MAPK9; EPHA2; PIK3R1; NTRK2; PAK4; ABL2; KDR; FGFR3; AKT2; 64 00

pathway | , % . PIK3CD; PLA2G6; EGFR; PRKACB; INSR; GRIN I; FGFR4; KIT; FLT4; PIK3CA;
FGFR2; PRKCB; CHUK; FLT3; PLA2G2E; FGF4; MAPK10; ZAP70; RAF1; FGF2;
g FGF1; MET; MAPK1; TEK; AKTI
Environm
bR ental CAMK2A,; PIK3R2; PIK3R3; PAK2; PAK1; MAPK3; CAMK2B; PAK5; EGFR; PAK3;
3| signaling | Iformati Signal CAMK?2D; PTK2; MAP2K2; ABL1; GSK3B; PRKCG; PIK3CB; MAPKY; PIK3R1; PAK4; 3% 7.16E
h on transduction | ABL2; ERBB4; AKT2; PIK3CD; CAMK2G; STAT5B; BRAF; MTOR; PIK3CA; PRKCB; 08
pathway | b essin MAPK 10; RAF1; SRC; MAPK1; ERBB2; AKT1
g
DRD5; PDEIA; ADRA 1B; BDKRBI1; NOS2; PRKACA; AGTR1; EDNRA; CACNAIE;
Environm GRINI; HTR2B; MYLK4; CAMK2B; CACNA1H; HTR6; PTAFR; HTR5A; CAMK2D;
Calcium ental DRDI; PDGFRA; CACNA1S; PDGFRB; ADRAIA; F2R; PRKCG; HTR2C; HTR7;
4| ignaling | Mformati Signal MYLK2; PHKG1; TNNCI1; MYLK3; ADRB2; CACNA1B; CHRM2; CHRMI; PPIF; o 2.27E
on transduction | HRH2; HTR2A; CACNAIF; ERBB4; AVPR1A; ADORA2B; CHRM3; MYLK; EGFR; 07
pathway | p  essin CAMK2G; PRKACB; CHRM5; NOS3; ADRB3; PTK2B; PDE1B; HRH1; ADRBI;
g PRKCB; EDNRB; NOS1; HTR4; CACNA1C; CAMK2A; PLCD1; OXTR; TACR1;
CACNAIA; ADORA2A; ERBB2; CACNAIG; ADRAID
Environm
WTOR ental ULK?2; IKBKB; ATP6V1A; PIK3R2; PIK3R3; PRKAA2; IGFIR; MAPK3; RPS6KA [;
s | signaling | !format Signal IGF1; CHUK; PIK3CA; PDPK1; MTOR; MAP2K2; RAF1; PRKCG; PIK3CB; PIK3R1; u 8.11E
on transduction | RPS6KA3; PRKCB; AKT2; PIK3CD; INSR; BRAF; TNF; EIF4E; ULK1; PRKAAI; 07
pathway | b essin RPS6KAG; GSK3B; SGK1; MAPKI; AKT]1
g
Environm AKT2; VEGFA; PRKD 1; MAPK3; CSFIR; MAPK I; FGF19; MAP2K6; FLT1; HGF;
Rapl ental FGFR1; MAPK 14; EGFR; PIK3CA; GRIN2B; PDGFRA; DRD2; PDGFRB; MAP2K2;
6 | signaling | !Mormati Signal F2R; PRKCG; PIK3CB; EPHA2; FGF2; IGF1; PIK3R I; ADORA2A; MAPK11; KDR; 53 3.20E
on transduction | PRKCB; FGFR3; PRKCI; PIK3CD; INSR; GRIN1; BRAF; FGFR4; KIT; FLT4; PIK3R2; -06
pathway | b essin FGFR2; MAP2K3; FGF4; RAF1; SRC; FGF1; PIK3R3; IGFIR; MET; ADORA2B; TEK;
e MAPK13; AKTI
ITGA4; IL6; TLR4; VEGFA; BCL2; IKBKB; MAPK3; NOS3; CSFIR; IL2RB; CDKG6;
Environm PIK3R3; PRKAA2; FGF19; JAK3; IGFIR; FLT1; HGF; FGFR1; NTRK1; IGF1; CHUK;
PIK Akt ental EGFR; PIK3CG; PDPK 1; AKT2; PTK2; PDGFRA; IFNAR1; PDGFRB; MAP2K2; IL2;
7| signaling | [mformati Signal GSK3B; SYK; EPHA2; EIF4E; PIK3R1; CHRM2; NTRK2; CHRM1; RXRA; HSP9OABI; 7 7.66E
on transduction | PRLR; KDR; PIK3CB; COL1A1; JAK1; ERBB4; PIK3R2; PKN2; PIK3CD; FGFR3; -06
pathway | p o essin HSP90AA1; MTOR; INSR; FGFR4; HSP90B1; KIT; FLT4; PIK3CA; FGFR2; CDK2;
g FLT3; TEK; FGF4; JAK2; F2R; FN1; RAF1; FGF2; CDK4; FGF1; PKN1; SGK1; MET;
MAPK 1; ERBB2; PRKAAI; AKTI
E“V‘m;““ IL6; TGFBR 1; IKBKB; PLK4; PRKAG3; PRKAA2; IGFIR; PRKAG1; MAPK3; BRAF;
FoxO Imf(‘)‘:j]ati Signal TGFBR2; MAPK 14; CHUK; EGFR; PRKAG2; PIK3CA; PDPK1; PRKAB1; MAP2K2; | 00E

8 | signaling g. PRKAB2; PIK3CB; IGF1; PIK3R1; MAPK11; STAT3; MAPK9; AKT2; PIK3CD; INSR; ) 05

pathway Pro;’:ssin transduction | p 3. piK3R3; PIK3R2; PLK1; CDK2; PRKAAT; MAPK10; RAF1: PLK2; SGK1: }
. MAPK 1; MAPK13; AKT1
Environm PDESA; ADRA2B; ADORA3; ADRAIB; PDE2A; AGTR1; NOS3; PDE3B; MAPK;
cGMP- ental EDNRA; KCNMB3; MAPK3; MYLK4; ROCK2; CNGA 1; PRKG2; PIK3CG; ATP1AI;

0 PKG Informati Signal ADRAIA; MAP2K2; CACNAILS; CACNA IF; MYLK?2; EDNRB; ADRA2A; PRKCE; " 6.66E
signaling on transduction | KCNMAL; PPIF; OPRD1; PDE2A; NPPB; AKT2; ADRB2; KCNMB4; ADRA2C; INSR; 05
pathway | Processin ADRB3; ADORA1; ADRB1; MYLK3; MYLK; PDE3A; CACNAIC; KCNMBI; RAFI;

e ROCK1; ADRAID; GUCY1A2; AKTI
Apelin Environm SLC9A1; BECNI; NOS2; PRKACA; AGTRI; PDE3B; PRKAG3; PRKAA2; PRKAGI;

1 Apet ental Signal MAPK3; MYLK4; TGFBR1; PRKAG2; PIK3CG; PRKAB1; MAP2K?2; PRKAB2; 0.000

o | signaling | o mati | transduction | MYLK2: MYLK3: PRKCE: AKT2: MYLK: PRKACB: NOS3: PIK3C3: MTOR: HDACA4: 33 11
pathway on NOSI; PRKAA1; PLAT; RAF1; MAPK; AKT]I
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Processin
g
Environm PDE4B; DRD5; MAPK 10; GRIA2; PRKACA; PDE3B; PDE4A; MAPK; EDNRA;
ol SLCYA1; PAK1; MAPK3; DRD1; CAMK2B; CNGA1; HTR6; ATP1A1; PIK3CA;
. CcAMP Informis Signal CAMK2D; HTR1B; AKT2; HCN2; F2R; DRD2; ROCK2; MAP2K2; CACNAIS; HTRID; 0,000
L | signaling . et | CACNALIF; PDEA4D; PIK3R1; ADORA2A; CHRMI; HTRIA; CFTR; PIK3CB; MAPKY; 62 6
pathway | , % . HTRIE; ADRB2; PIK3CD; CAMK2G; PRKACB; AKT1; GRIN1; BRAF; HTRIF;
GRIN3A; ADORAI; PIK3R2; ADRB1; GRIN3B; PDE3A; HTR4; CACNA1C; CAMK2A;
g OXTR; GRIN2B; RAF1; PIK3R3; ROCK1; CHRM2; PPARA
Environm
. VEGF Imf;tj]lati Signal VEGFA; PLA2G4A; MAPKAPK?2; PIK3R3; MAPK3; MAPK 14; PIK3R2; PTK2; 0.000
, | signaling . ramagats | MAP2K2; PRKCG; PIK3CB; PIK3R 1; MAPKI 1; KDR; AKT2; PIK3CD; NOS3; PIK3CA; 25 55
pathway |, % . PRKCB; PTGS2; RAF1; SRC; AKT1; MAPK13; MAPKI1
g
Environm
AMPK ental ‘ PFKFB1; PRKABI; PRKAA2; IGFIR; PRKAG1; CAMKK?2; CFTR; IGF1; PRKAG2;
1 i Informati Signal PIK3CA; FBP1; PDPK1; ADRAIA; PRKAG3; PRKAB2; PIK3CB; PIK3R1; HMGCR; 3 0.000
3 s‘g&a ng on transduction | AKT2; PIK3CD; INSR; CCNA2; PIK3R3; MTOR; PIK3R2; ULK1; PPARG; SREBFI; 275
Patway 1 processin PRKAAL; AKTI
g
Environm
. | NF-kappa Imf(‘)‘:j]lati Signal IKBKB; CSNK2A2; PLAU; XIAP; IRAK4; RIPK1; CSNK2A1; LYN; SYK; VCAMI; 0,000
4 | Bsignaling . ramagats | IRAKI; BTK; NFKB2; CHUK; ICAMI; TLR4; CSNK2B; PARP1; TNF; TNFRSFI11A; 27 P
pathway | , % . IL1B; PRKCB; PTGS2; LCK; PRKCQ; ZAP70; BCL2
g
Environm
HIF-1 ental ‘ IL6; VEGFA; NOS2; NOS3; MKNK1; PIK3R2; PIK3R3; IGFIR; FLT1; MAPK3;
1 o Informati Signal CAMK2B; IGF1; EGFR; PIK3CA; CAMK2D; MKNK2; MAP2K?2; TF; PRKCG; PIK3CB; " 0.000
5 s‘g&a ng on transduction | PIK3R1; STAT3; AKT2; PIK3CD; SLC2A 1; CAMK2G; TLR4; INSR; MTOR; EIF4E; 815
Patiway 1 processin PRKCB; HIF1A; ERBB2; CAMK2A; BCL2; MAPK1; TEK; AKTI
g
Environm
NF ental ‘ IL6; IKBKB; PIK3R2; PIK3R3; MAP2K6; MAPK3; CSF2; MMP3; MAPK 14; CHUK:
1 o Informati Signal PIK3CA; PIK3CB; VCAMI; RIPK 1; PIK3R1; MAPK11; SELE; MAPK9; AKT2; 0.004
6 s‘gflmg on transduction | PIK3CD; CASP7; ICAMI; TNF; PTGS2; MAP2K3; IL1B; MAPK10; CASP3; AKTI; 31 275
pathway | o cessin MAPK 13; MAPK 1
g
Environm
Sphingolipi ental ‘ ADORA3; CTSD; PIK3R3; MAPK3; ROCK2; MAPK 14; PIK3CB; PIK3CA; PDPKI;
D ignaling | nformati Signal FYN; MAP2K2; PRKCG; ABCC1; PIK3R1; PRKCE; MAPK11; OPRD1; MAPKY; AKT2; . 0.011
7 athwa on transduction | PIK3CD; NOS3; TNF; ADORAI; PIK3R2; PRKCB; MAPK10; RAF1; BCL2; ROCKI; 83
P Y| Processin MAPK I; MAPK13; AKT]I
g
Human diseases
Cancers: Overview
TGFBR1; IKBKB; AGTR1; PIK3R3; CDK2; EDNRA; XIAP; ROCK2; FGFRI; CHUK,
EGFR; PIK3R2; CAMK2D; PDGFRA; MTOR; NOS2; ABL1; EDNRB; STAT3;
HSP90ABI; JAK1; AR; CAMK2G; KIT; NQO1; FGF4; JAK2; GSTA1; GSK3B; NCOAI;
RARA; BCR; FGFR3; CDK6; FGF19; IGFIR; MAPK3; RXRG; IGF1; RET; MAP2K?2;
Pathways Human Cancers. RAF1; BDKRB1; MAPK9; AKT2; ESR1; PRKACB; BRAF; DAPK2; PPARG; RXRB; 125E
L I Oy | FNI3GSTM4; BCL2; FGF 1; MET; MAPK1; IL12B; VEGFA; CSFIR; FLT4; GSTMI; 113 06
IFNAR 1; PDGFRB; PRKCG; PIK3CB; HDAC2; GSTA2; ALK; RXRA; NFKB2; PIK3CD;
SLC2A1; HSP9OAA1; FGFR4; ESR2; PRKCB; PTGS2; GSTP1; MAPK10; CASP3; PIM1;
CDK4: ROCK1; ERBB2; DAPK1; AKT1; IL2RB; IL6; PRKACA; JAK3; HGF; TGFBR2;
PIK3CA; PTK2; CAMK2B; IL2; F2R; PIK3R I; NTRK1; CASP7; HSP90OB1; FGFR2;
HIF1A; DAPK3; FLT3; CAMK2A; MMP1; STAT5B; FGF2; PPARD; TXNRD1; CSF2RA
IL12B; SLCI9A1; VEGFA; PRKACA; MAPK; PLAU;, IGFIR; PAK1; HGF; CAMK2B;
FGFR1; MAPK 14; EGFR; PIK3CA; CAMK2D; PDPK1; PTK2; TNF; MAP2K2; PRKCG:;
5 Proteoglyca Human Cancers: PIK3CB; SRC; IGF1; PIK3R1; MAPKI11; STAT3; KDR; ERBB4; AKT2; ESR1; MAPK3; 53 0.000
ns in cancer Diseases Overview CAMK2G; PRKACB; TLR4; BRAF; PIK3CD; ROCK2; MTOR; PIK3R2; PRKCB; 113
HIF1A; CAMK2A; CASP3; FN1; RAF1; FGF2; ROCK1; PIK3R3; MET; AKT1; ERBB2;
MAPK13; CTSL
Ce‘;”al - _ PGAM?2; FGFR3; NTRK3; PIK3R3; GCK; MAPK3; FGFR 1; EGFR; PIK3CA; RET;
3 mect‘;‘l;o‘;‘i‘sm Di;‘:;z:s gj*e‘rcfesw PDGFRA; PDGFRB; MAP2K2; PIK3CB; KIT; NTRK 1; AKT2; PIK3CD; SLC2A1; 30 0&%(;0
e MTOR; PIK3R2; FGFR2; HIF1A; FLT3; RAF1; PIK3R1; MET; MAPK1; ERBB2; AKTI
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VEGFA; IKBKB; FGFR3; STAT3; PLAU; CDK6; ABCBI1; EGFR; PIK3CA; PDGFRA;
4 MicroRNA Human Cancers: PDGFRB; MAP2K2; ABL1; PRKCG; ABCC1; MMP16; PRKCE; PAK4; BMPR2; 34 0.024
s in cancer Diseases Overview MAPK7; MTOR; PIK3R2; PRKCB; HDAC4; PTGS2; CYPIB1; CASP3; RAFI1; PIMI; 695
BCL2; ROCKI1; MET; ERBB2; MAPK
Choline Human Cancers: PLA2G4A; PIK3R3; MAPK3; EGFR; PIK3R2; PDPK1; PDGFRA; PDGFRB; MAP2K2; 0.039
5 | metabolism Discases Overvie\;v PRKCG; PIK3CB; PIK3R 1; MAPK9; AKT2; PIK3CD; MTOR; PIK3CA; PRKCB; HIF1A; 23 573
in cancer MAPK10; RAF1; AKT1; MAPK1
Cancers: Specific types
Cancers: PGR; PIK3R2; CDK6; PIK3R3; FGF19; IGFIR; FLT4; MAPK3; FGFR1; IGF1; EGFR;
1 Breast Human Specific PIK3CA; KIT; MAP2K2; RAF1; PIK3CB; ESR2; PIK3R1; NFKB2; AKT2; PIK3CD; 34 1.95E
cancer Diseases BRAF; ESR1; MTOR; CSNK1A1; NCOAI1; FGF4; GSK3B; FGF2; CDK4; FGF1; -05
types MAPK I; ERBB2; AKT1
‘ Cancers: TGFBR1; PIK3R2; PIK3R3; CDK2; FGF19; MAPK3; HGF; ABCBI1; RXRG; TGFBR2;
) Gastric Human Specific EGFR; PIK3CA; MAP2K2; RAF1; PIK3CB; PIK3R1; RXRA; AKT2; PIK3CD; BRAF; 3 0.000
cancer Diseases types MTOR; CSNK1A1; FGFR2; FGF4;, RXRB; GSK3B; FGF2; BCL2; FGF1; MET; MAPK1; 106
ERBB2; AKTI
‘ Human Canc;rs: PIK3R3; IGFIR; CDK6; MAPK3; CAMK2B; IGF1; EGFR; PIK3CA; CAMK2D; 0.000
3 Glioma Discases Specific PDGFRA; PDGFRB; MAP2K2; PRKCG; PIK3CB; PIK3R 1; AKT2; PIK3CD; CAMK2G; 27 i46
types BRAF; MTOR; PIK3R2; PRKCB; CAMK2A; RAF1; CDK4; AKTI; MAPK1
Human Canc;rs: PIK3R3; FGF19; IGFIR; CDK6; MAPK3; FGFR1; IGF1; EGFR; PIK3CA; PDGFRA; 0.000
4 Melanoma Discases Specific PDGFRB; MAP2K2; PIK3CB; HGF; PIK3R1; AKT2; PIK3CD; BRAF; PIK3R2; FGF4; 27 i46
types RAF1; FGF2; CDK4; FGF1; MET; AKT1; MAPK1
Non-small Human Cancers: PIK3R3; JAK3; CDK6; MAPK3; RXRG; EGFR; PIK3CA; PDPKI1; MAP2K2; PRKCG; 0.000
5 cell lung Discases Specific PIK3CB; PIK3R1; STAT3; ALK; RXRA; AKT2; PIK3CD; STAT5B; BRAF; PIK3R2; 27 '15
cancer types PRKCB; RXRB; RAF1; CDK4; AKT1; ERBB2; MAPKI
Cancers: IKBKB; INSRR; PIK3R3; CDK2; PLAU; IGFIR; MAPK3; FGFR1; MMP3; IGF1; CHUK;
6 Prostate Human Specific EGFR; PIK3CA; PDPK1; PDGFRA; PDGFRB; MAP2K2; RAF1; PIK3CB; PIK3R1; 37 0.000
cancer Diseases HSP90ABI1; AR; AKT2; PIK3CD; HSP90AA1; BRAF; HSP90B1; MTOR; PIK3R2; 214
types FGFR2; GSTP1; PLAT; GSK3B; BCL2; MAPKI1; ERBB2; AKT1
Acute Human Cancers: IKBKB; CSF1R; PIK3R3; MAPK3; BRAF; CHUK; PIK3CA; KIT; MAP2K?2; PIK3CB; 0.000
7 myeloid Diseases Specific PIK3R1; STAT3; AKT2; PIK3CD; STAT5B; MPO; MTOR; PIK3R2; FLT3; CSF2; RAFI1; 26 "‘02
leukemia types PIM1; PPARD; AKT1; RARA; MAPKI1
Renal cell Human Canc§rs: VEGFA; PIK3R2; PIK3R3; PAK2; PAK1; MAPK3; PAKS5; HGF; PAK3; MAP2K2; 0.005
8 carcinoma Discases Specific PIK3CB; PIK3R1; PAK4; AKT2; PIK3CD; SLC2A1; BRAF; PIK3CA; HIF1A; RAFI; 23 725
types MET; MAPK1; AKT]I
Pancreatic Human Canc§rs: VEGFA; IKBKB; PIK3R3; CDK6; MAPK3; TGFBR1; CHUK; EGFR; PIK3CA; PIK3CB; 0.011
9 cancer Discases Specific TGFBR2; PIK3R1; STAT3; JAK1; MAPK9; AKT2; PIK3CD; BRAF; MTOR; PIK3R2; 26 07
types MAPK10; RAF1; CDK4; AKT1; ERBB2; MAPK
1 Chronic Human Cancers: TGFBR1; IKBKB; PIK3R3; CDK6; MAPK3; TGFBR2; CHUK; PIK3CA; MAP2K2; 0.030
0 myeloid Discases Specific ABLI1; PIK3CB; HDAC2; BCR; AKT2; PIK3CD; STAT5B; BRAF; PIK3R2; PIK3R1; 23 '91
leukemia types RAF1; CDK4; MAPK1; AKTI
Neural diseases
EGFR
tyrosine Drug 1L6; VEGFA; MAPK3; FGFR3; PIK3R2; PIK3R3; IGF1R; HGF; IGF1; EGFR; PIK3CA;
1 Kinase Human res}stance: PDGFRA; PDGFRB; MAP2K2; RAF1; PRKCG; PIK3CB; FGF2; PIK3R1; STAT3; KDR; 13 7.18E
inhibitor Diseases Antm;oplast JAK1; AKT2; PIK3CD; AXL; BRAF; MTOR; EIF4E; FGFR2; PRKCB; JAK2; GSK3B; -08
. ic SRC; BCL2; MET; MAPK1; ERBB2; AKT1
resistance
PDE4B; GABRQ; GABRD; PDE1A; OPRMI1; PDE2A; PRKACA; PDE3B; PDE4A,;
Morphine Human Substance PDEI11A; GABRE; GABRA3; GABRR3; DRD1; GABRB2; GABRGI1; GABRP; PRKCG; 476E
2 addiction Discases dependence GABRA2; CACNAIB; GABRG3; PDE7A; CACNA1A; GABRAI1; PDE4D; PDE2A; 41 07
PDE10A; PDE7B; GABRAS5; PRKACB; PDE1B; GABRR1; GABRBI; ADORAL;
PRKCB; GABRA4; GABRAG6; PDE3A; GABRB3; PDESA; GABRG2
GABRQ; GABRD; CHRNAG6; GRIA2; GABRE; GABRA3; CHRNB2; GABRRI;
3 Nicotine Human Substance GABRR3; GABRB2; GABRG1; GRIN2B; GABRP; GABRA2; CHRNA4; GABRG3; 28 5.81E
addiction Diseases dependence GABRAI; CACNAIB; CACNAIA; GABRAS5; GRIN1; GABRB1; GRIN3A; GRIN3B; -07
GABRA4; GABRA6; GABRB3; GABRG2
Drug PRKACA; PIK3R2; PIK3R3; IGF1R; MAPK3; MAPK14; GPER1; EGFR; PIK3CA; PTK2;
4 Endocrine Human resistance: MAP2K2; PIK3CB; IGF1; PIK3R1; BCL2; MAPK11; MAPK9; AKT2; ESR1; PRKACB; ) 0.000
resistance Diseases Antineoplast | BRAF; PIK3CD; MTOR; ESR2; MAPK10; RAF1; SRC; CDK4; MAPK1; ERBB2; 548
ic MAPK13; AKTI
‘ Human Substance PRKACA; HDACS; DDC; CAMKK2; MAPK3; DRD1; SLC18A2; GRIN2B; DRD2; 0.038
5 | Alcoholism Discases dependence HDAC2; ADORA2B; NTRK2; SLC6A3; CAMKKI1; MAOA; GRIN1; BRAF; GRIN3A; 27 éO4
SLC29A1; GRIN3B; HDAC4; MAOB; HDAC7; PKIA; RAF1; ADORA2A; MAPK1
Endocrine and metabolic diseases
Endocrine IL6; IKBKB; NOS3; NR1H2; PRKAG3; PRKAA2; PRKCQ; NR1H3; PRKAGI;
Insulin Human and RPS6KA1; PRKAG2; PIK3CA; PDPK1; PRKAB1; MTOR; PRKAB2; PTPNI; PIK3CB; 3.05E
1 resistance Diseases metabolic PIK3R1; PRKCE; STAT3; PYGL; RPS6KA3; MAPK9; AKT2; PIK3CD; SLC2AI; 40 07
diseases PRKCD; INSR; PIK3R3; TNF; PIK3R2; PRKCB; SREBF1; PRKAA1; MAPKI10;

RPS6KA6; GSK3B; AKT1; PPARA
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Endocrine

Type II Human and IKBKB; PIK3R3; GCK; CACNAIE; MAPK3; PIK3CA; KCNJ11; MTOR; PIK3CB; 0.000
2 diabetes Discases metabolic PIK3R1; PRKCE; MAPK9; CACNAIB; CACNAI1A; PIK3CD; PRKCD; INSR; TNF; 23 i06
mellitus discases PIK3R2; CACNA1C; MAPK10; CACNA1G; MAPK1
AGE-
siﬁﬁﬁg Endocrine | IL6; VEGFA; PLCD1; AGTRI; PIK3R3; MAPK3; TGFBR1; MAPK14; PIK3CA; BCL2;
3 | pathwayin | Human and PIK3CB; VCAMI; TGFBR2; PIK3R I; PRKCE; MAPK11; STAT3; SELE; COLIAL; 3 0.000
diabetic Diseases mt?tabollc MAPK9; AKT2; PIK3CD; PRKCD; NOS3; ICAMI1; TNF; PIK3R2; PRKCB; IL1B; 132
.. discases MAPK10; JAK2; CASP3; FN1; STATSB; PIM1; CDK4; MAPK1; MAPK13; AKT1
complicatio
ns
Infectious diseases
Infections | [L12B: IL2RB; IL6; HSPAS; PIK3R2; CDKG; PIK3R3; CDK2; CSNK2A2; JAK3; IRAK4;
. Measles Human disonsos: CSNK2A1; TBK1; PIK3CA; IFNARI; FYN; JAK1; PIK3CB; TLRY; PIK3R1; CDK4; 0 1.00E
Diseases Viral STAT3; IKBKE; AKT2; PIK3CD; EIF2AK2; EIF2AK4; TLR4; CSNK2B; IL1B; CHUK; -05
TYK2; TLR7; PRKCQ; IL2; JAK2; TACR1; STATSB; GSK3B; IRAK I; EIF2AK 1; AKT]1
HSPAS; IKBKB; PRKACA; PIK3R3; CDK2; CSNK2A2; JAK3; MAP2K6; RIPK;
Epstein- Human Infectious | MAPK14; CSNK2A1; TBK1; CCNAZ2; PIK3CA; LYN; SYK; NFKB2; CDK I; PIK3R1; 9.90E
2 Barr virus Discases discases: BCL2; MAPK11; STAT3; PIK3CB; JAK1; MAPK9; AKT2; PIK3CD; HDAC2; EIF2AK2; 46 '_05
infection Viral PRKACB; CSNK2B; FCER2; ICAM1; PIK3R2; MAP2K3; HDAC4; CHUK; TYK2;
MAPK 10; FGR; GSK3B; IRAK 1; EIF2AK I; AKT1; MAPK13; EIF2AK4
Infections | IKBKB; MAPKI; NRIH3; MAPK3; RIPKI; MAPK14; CHUK; TBKI; PIK3CA; PDPKI;
3 | Hepatiisc | Human diseases: IFNAR; JAK1; RAF1; PIK3CB; PIK3R1; MAPKI1; STAT3; RXRA; IKBKE; MAPKO; 36 0.000
Diseases Viral AKT?2; PIK3CD; EIF2AK2; EGFR; EIF2AK4; BRAF; PIK3R3; TNF; PIK3R2; TYK2; 166
MAPK10; GSK3B; EIF2AK1; AKT1; MAPK13; PPARA
IL12B; IL6; HSPAS; IKBKB; PIK3R2; PIK3R3; PRSS1; MAP2K6; IRAK4; MAPK3;
Human Infectious | MAPK14; TBK1; PIK3CA; IFNAR1; MAP2K2; JAK1; RAF1; PRSS2; IL1B; PIK3R1; 0.000
4 | Influenza A | o 0 diseases: MAPK 11; PIK3CB; PRKCB; IKBKE; MAPK9; AKT?2; PIK3CD; EIF2AK2; EIF2AK4; 44 199
Viral TLR4; ICAM1; TNF; FDPS; MAP2K3; TYK2; TLR7; MAPK10; JAK2; GSK3B;
EIF2AK1; MAPK1; PRSS3; MAPK13; AKTI
Kaposi IL6; BECNI1; IKBKB; PIK3R2; MAPKAPK2; PIK3R3; MAP2K6; PTGS2; CDKG6;
sarcoma- Human In‘fectious MAPK3; CSF2; VEGFA; MAPK14; CHUK; TBK1; PIK3CA; IFNAR1; MAP2K2; JAK1; 0.000
5 associated Discases discases: LYN; RAF1; SYK; SRC; PIK3R1; MAPK11; STAT3; PIK3CB; IKBKE; MAPK9; AKT2; 48 '22
herpesvirus Viral PIK3CD; EIF2AK2; ICAM1; PIK3C3; MTOR; PIK3CG; TYK2; HIF1A; MAPK10; JAK2;
infection CASP3; HCK; GSK3B; FGF2; CDK4; MAPK I; MAPK13; AKT1
Infectious | L6 TGFBRI; IKBKB; PIK3R2; PIK3R3; CDK2; CDK6; MAPK3; CHUK; TBKI;
6 | Hepatitis B Human disonses. CCNAZ2; PIK3CA; IFNAR |; MAP2K2; JAK1; PRKCG; PIK3CB; PIK3R1; BCL2; STAT3; 37 0.013
Diseases Viral IKBKE; MAPK9; AKT2; PIK3CD; STAT5B; TLR4; PTK2B; TNF; MAP3K1; PRKCB; 04
MAPK 10; CASP3; RAF1; SRC; CDK4; MAPK1; AKT1
Infections | L12B: HSPAS: NOS2; MAP2K6; XIAP; IRAK4; MAPK3; MAPK14; CHUK; PIK3CG:
5 | Toxoplasm | Human disonsos: PDPK1; ALOXS5; IKBKB; IRAK1; MAPK11; STAT3; PPIF; JAK1; MAPKY9; AKT2; 31 0.023
osis Diseases . TLR4; TNF; MAP2K3; TYK2; MAPK10; JAK2; CASP3; BCL2; AKT1; MAPK13; 177
Parasitic
MAPK1
African Human Infectious 0.035
8 | trypanosom Discases discases: IL12B; PRKCB; HBB; IL6; IL1B; TLR9; PRKCG; VCAMI1; ICAMI; TNF; SELE 11 695
iasis Parasitic
Cardiovascular diseases
ACVRI1; VEGFA; IKBKB; CDHS5; PIK3R2; PIK3R3; PRKAA2; MAP2K6; GSTMI;
Fluid shear SELE; MAPK14; CHUK; PIK3CA; VCAMI; PTK2; GSTA2; PIK3CB; GSTM4,
1 stress and Human Cardiovascul | BMPR1A; PIK3R1; MAPKI11; HSP90ABI; KDR; NQO1; MAPK9; AKT2; PIK3CD; 48 0.004
atheroscler Diseases ar diseases BMPR2; CTSL; NOS3; MAPK7; ICAMI1; HSP90B1; TNF; ASS1; MAP2KS5; ILIB; 032
osis BMPRI1B; GSTP1; PRKAA1; MAPK10; PLAT; GSTA1; SRC; BCL2; HSP90AAT,;
MAPK13; AKT1
Hypertroph
ic Human | Cardiovascul | ITGA%: IL6; PRKABI; PRKAA2; PRKAG1; CACNB2; IGF1; PRKAG2; ACE; PRKAG3; 0.023
2 | cardiomyop Discases ar discases CACNAILS; CACNGI1; CACNAIF; TNNCI; CACNB3; CACNBI1; PRKAB2; TNF; 23 i77
athy CACNB4; PRKAATL; CACNA2D2; CACNA2D1; CACNAIC
(HCM)
Organismal Systems
Endocrine system
Progesteron Organism PRKACA; STK10; PDE3B; PIK3R3; CDK2; HSP90AB1; IGFIR; MAPK3; RPS6KAT;
1 e-mediated al Endocrine MAPK14; CCNA2; PIK3CA; PKMYTI1; PIK3CB; CDKI1; IGF1; PIK3R1; MAPK11; PGR; 35 7.16E
oocyte system RPS6KA3; MAPK9; AKT2; PIK3CD; HSP90AA1; PRKACB; BRAF; PIK3R2; PLK1; 08
maturation | SYStemS MAPK 10; AURKA; RPS6KA6; RAF1; MAPK1; MAPK13; AKT1
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AKT2; PRKAG3; IKBKB; PRKACA; MKNK [; PIK3R2; PRKABI1; PRKAA2; GCK;

Insulin Organism | . . | PRKAGI; MAPK3; PRKAG2; PIK3CA; FBPI; PDPK1; MKNK2; MAP2K2; PDE3B; 3905

2 | signaling al RAF1; PTPN1; PIK3CB; PIK3R1; PYGL; MAPKY; PRKCI; PHKG1; PIK3CD; PRKACB; 41 :
pathway Systems system INSR; PRKAB2; BRAF; PIK3R3; MTOR; EIF4E; PRKARIA; SREBF1; PRKAALI; -06

MAPK 10; GSK3B; MAPK1; AKT1
PRKACA; PLA2G4A; CACNG1; PRKAG3; PRKAAZ; CAMKI; CAMK1G; CAMKID;
Oxytocin | Organism ‘ PRKAG1; CAMKK?2; MAPK3; MYLK4; CAMK2B; EGFR; PRKAG2; MAP2K5;

3| signaling o Endocrine | CAMK2D; PRKABI; ROCK2; MAP2K2; CACNA1S; PRKAB2; PRKCG; CACNALIF; 5 0.000

pathway Systoms system MYLK2; CACNA2D1; MYLK3; OXTR; CACNB3; CACNBI; MYLK; CAMK2G; 141
PRKACB; NOS3; MAPK7; CACNB2; CACNB4; PIK3CG; PRKCB; PTGS2; PRKAAI;
CAMK2A; KCNJ4; CACNA2D?2; RAF1; SRC; ROCK1; GUCY1A2; CACNAIC; MAPKI1

Prolactin | Organism | .. " |"PIK3R3; GCK; MAPK3; MAPK14; PIK3CA; MAP2K2; RAFI; PIK3CB; ESR2; PIK3R1; 0.000

4 | signaling al MAPK11; STAT3; PRLR; MAPK9; AKT2; ESR 1; STAT5B; PIK3CD; TNFRSF11A; 27 :
pathway Systems system PIK3R2; MAPK10; JAK2; GSK3B; SRC; AKT1; MAPK13; MAPK 1 227

GoRH Organism ‘ CAMEK2A; PRKACA; PLA2G4A; MAP3K4; MAP2K6; MAPK3; CAMK2B; MAPK 14;

s | signaling o Endocrine | EGFR; MAP3K1; CAMK2D; MAP2K2; MAP3K3; CACNA1S; CACNAIF; MAPK11; . 0.000

pathway Systoms system PRKCB; MAPK9; CAMK2G; PRKCD; MAPK7; PTK2B; MAP2K3; GNRHR; CACNAIC; 228
MAPK 10; RAF1; SRC; MAP3K2; MAPK1; MAPK 13; PRKACB
Thyroid | 0 iem THRB; SLC9A 1; PRKACA; PIK3R2; PIK3R3; MAPK3; RXRG; PIK3CA; PDPK1;

¢ | hormone o Endocrine | MAP2K2; RAF1; PRKCG; PIK3CB; PIK3R1; RXRA; AKT2; ESR1; SLC2A1; PRKACB; u 0.001
signaling Svstems system PIK3CD; MTOR; NCOA2; PRKCB; NCOAI; HIF1A; THRA; RXRB; PLCD1; ATP1AL; 377
pathway Y GSK3B; SRC; HDAC2; MAPK1; AKT1

Ad‘pi?;ywk Organism | . .- . | MAPK10; IKBKB; PRKABI; PRKAA2; PRKCQ; PRKAGI; CAMKK2; RXRG; CHUK; 0.005

7| ignaling al System PRKAG2; PRKAG3; MTOR; PRKAB2; STAT3; RXRA; MAPKY; AKT2; SLC2A1; 24 189

Systems PPARA; TNF; PRKAA1; RXRB; JAK2; AKT1
pathway
Estrogen | Organism ‘ TFF1; HSPAS; PRKACA; PGR; PIK3R2; CTSD; PIK3R3; MAPK3; OPRMI; GPER;
-Strog Endocrine | EGFR; PIK3CA; MAP2K2; PIK3CB; PIK3R1; HSP9OAB1; AKT2; ESR1; PRKACB; 0.005

8 s‘g*;]a““g s al system HSP90AA1; PRKCD; NOS3; PIK3CD; HSP90B 1; ESR2; NCOA 1; NCOA2; RAF1; SRC; 3 888

pathway ystems BCL2; AKT1; RARA; MAPKI
Regulation Organism
o | oflipolysis gal Endocrine | ADRBI; PIK3R3; PRKG2; PIK3CA; PRKACA; PIK3R2; PDE3B; AKT2; ADRB2; 8 0.010
in system PIK3CD; PRKACB; PIK3CB; INSR; ADORAI; ADRB3; AKT1; PIK3R1; PTGS2 361
adipocytes Systems
Relaxin | Organism ‘ VEGFA; NOSZ; PRKACA; TGFBRZ; PIK3R3; MAPK3; TGFBR 1; MAPK14; EGFR;

1 ok ; Endocrine | PIK3CA; MAP2K?2; PIK3CB; EDNRB; PIK3R1; MAPK11; COL1A1; MAPK9; AKT?2; 3 0.010

0 s‘g?]a ng s a system PIK3CD; NOS 1; PRKACB; NOS3; PIK3R2; MAPK10; MMP1; RAF1; SRC; MMP13; 361
pathway ystems MAPK I; MAPK13; AKT1

. Organism . ADRB1; KCNMA I; PRKG2; REN; ACE; PDE1B; PDE3A; PRKACA; AGTRI; PDEIA,
1 Renin Endocrine 0.015
11 seoretion al ystem PDE3B; ADRB2; EDNRA; CACNA1S; PRKACB; CACNAIF; CTSB; ADRB3; 21 58
Systems GUCY1A2; CACNAIC; ADORAI1
. Organism . PRKACA; KCNMB3; GCK; CAMK2B; KCNMAT; KCNN3; CAMK2D; KCNJ1 1;
1 Insulin Endocrine 0.035
5 | secretion al ystem ATP1Al; CACNALS; PRKCG; CACNAIF; CHRM3; KCNN4; SLC2A1; KCNMB4; 24 128
Systems CAMK2G; PRKACB; KCNN1; PRKCB; KCNN2; CAMK2A; KCNMB1; CACNAIC

1 Ovarian | Organism | = p 4 ine | IGFI: PTGS2: HSD3B1: CYPIBI: PRKACA: PLA2G4A: CYPI9A1: HSD17B2; ALOXS: 0.048

3 | steroidogen al system AKRIC3; IGFIR; PRKACB; CYPIA1; INSR; HSD17B1 15 831

esis Systems

Immune system

Fc epsilon . . . . . . . . . .
o Organism Immune PLA2G4A; PIK3R3; MAP2K6; MAPK3; CSF2; MAPK14; ALOXS5; PIK3CB; PIK3CA; 0,000

U] ignaling al System PDPK1; FYN; MAP2K2; LYN; SYK; PIK3R 1; MAPK1 1; BTK; MAPK9; AKT2; PIK3CD; 28 16
vathway Systems TNF; PIK3R2; MAP2K3; MAPK10; RAF1; AKT1; MAPK13; MAPK 1
Tolllike [ icm IL12B; IL6; IKBKB; PIK3R2; PIK3R3; MAP2K6; IRAK4; MAPK3; RIPK1; MAPK 14;

, | receptor o Immune CHUK: TBK1; PIK3CA; CTSK; IFNAR 1; MAP2K2; PIK3CB; TLRY; PIK3R1; MAPK11; u 0.000
signaling s system IKBKE; MAPK9; AKT2; PIK3CD; TLR4; TNF; IL1B; MAP2K3; TLR7; MAPKI10; 275
pathway ystems IRAK1; MAPK 1; MAPK13; AKT1

?egfr’f Organism IL12B:; IL6; IKBKB; PIK3R2; MAPKAPK?2; PIK3R3; PAK 1; MAPK3; MAPK 14; CHUK;
3| receptor o Immune PIK3CA; IL2; SYK; NFKB2; PIK3R 1; MAPK11; PIK3CB; IKBKE; MAPKY; AKT?2; . 0.000
ecept system PIK3CD; PRKCD; PLK3; TNF; IL1B; PTGS2; MAPK10; RAF1; SRC; AKT1; MAPK13; 801
signaling Systems
MAPK]1
pathway
T cell Oreanism IKBKB; PIK3R2; PIK3R3; PAKZ; PRKCQ; PAK1; MAPK3; CSF2; MAPK14; PAKS;

4 | receptor gal Immune PAK3; PDPK1; FYN; MAP2K2; RAF1; PIK3CB; PIK3R 1; MAPK11; PAK4; ITK; IL2; 3 0.000
signaling s system MAPKY; AKT?2; PIK3CD; TEC; TNF; PIK3CA; CHUK; LCK; ZAP70; GSK3B; CDK4; 801
pathway ystems MAPKI; MAPK13; AKTI

Oreani AKT2; P2RY 12; PRKACA; PLA2G4A; PIK3RZ; PIK3R3; GP9; MAPK3; MYLK4;

s Platelet rg::lnsm Immune ROCK2; MAPK 14; PRKG2; PIK3CB; PIK3CA; FYN; LYN; F2R; SYK; MYLK2; 36 0.002

activation | ¢ f system MYLK3; PIK3R1; MAPK11; BTK; COL1A1; PRKCI; PIK3CD; MYLK; PRKACB; 098

4 NOS3; PIK3CG; SRC; ROCK1; MAPK1; GUCY1A2; MAPK13; AKT1
6 din?e]r;fggﬁ OrgZT‘sm Immune IL2RB; RXRB; IL17A; TGFBR I; IKBKB; PRKCQ; JAK3; MAPK3; RXRG; TGFBR2; 2 0.004
o Systems system MAPK 14; CHUK; IL2; AHR; MAPK11; STAT3; HSP90AB1; RXRA; JAK1; MAPKY; 017
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HSP90AAT; STATSB; IL6; MTOR; IL1B; TYK2; HIF1A; LCK; MAPK10; JAK2;
MAPK13; ZAP70; RARA; MAPK1

1IL-17

Organism

MAPK4; IL6; IL17A; IKBKB; MAPK3; CSF2; MMP3; MAPK14; CHUK; TBK1; MMP13;

7 | signaling al [mmune MAPK15; MAPK11; HSP90AB 1; IKBKE; MAPK9; HSPO9OAA1; MAPK7; HSP9OB I; 28 0-004
pathway Systems system TNF; IL1B; PTGS2; MAPK10; CASP3; MMP1; GSK3B; MAPK13; MAPK 483
. . IKBKB; PRKACA; PIK3R2; MAPKI; JAK3; PAK; MAPK3; GSK3A; CHUK; PIK3CG;
Chemokine | Organism . . . . . . . ’ . ; .
8 | signaling o Immune PTK2; ROCK2; LYN; RAF1; PIK3CB; PIK3R 1; STAT3; ITK; AKT2; PIK3CD; FGR; 3% 0.006
ey Systems system PRKCD; STATSB; BRAF; PTK2B; PIK3CA; PRKCB; PF4; JAK2; HCK; GSK3B; SRC; 909
PIK3R3; ROCK1; AKT1; PRKACB
]:_c mg;“i’atm; Organism Immune LIMK2; PLA2G4A; LIMK1; PIK3R3; PAK1; MAPK3; PIK3CA; LYN; PRKCG; SYK; 0.007
9 | phagoeytos al System PIK3R1; PRKCE; PIK3CB; AKT2; PIK3CD; PLA2G6; PRKCD; PIK3R2; PRKCB; 24 533
o Systems ARPC3; HCK; RAF1; MAPKI; AKT1
Nervous system
CAMK2A, IKBKB; NTRK3; MAPKAPK2; MAPK I; IRAK4; MAPK3; CAMK2B;
Neurotroph | Organism Nervous | MAPK14; MAP2KS; CAMK2D; MAP3K3; PDPK1; RPS6KAI; MAP2K2; ABLL; RAFI; 6.90E
1 | insignaling al PIK3CB; RIPK2; PIK3R 1; BCL2; NTRK2; MAPK11; NTRK1; RPS6KA3; MAPKY; 44 :
pathway Systems system PIK3R2; AKT2; PIK3CD; CAMK2G; PRKCD; MAPK7; BRAF; PIK3R3; MAP3K1; -07
PIK3CA; MAPK10; RPS6KA6; GSK3B; IRAK1; IRAK3; AKT1; MAPK13; MATK
PRKACA; PLA2G4A; HTR3B; DDC; HTR3D; HTR2B; MAPK3; SLC18A2; HTR3C;
Serotonergi | OTEAMsM Nervous | HTR6; HTRSA; HTRIB; ALOXS; HTR3E; CACNAIS; HTRID; PRKCG; HTR2C; HTR7; L T3E
2| e aympse al systom HTR2A; CYP2C9; KCND2; SLC6A4; GABRB2; HTR1A; CACNA IF; CACNAIB; 45 06
Systems CACNAIA; HTRIE; HTR IF; PRKACB; MAOA; BRAF; GABRB1; PRKCB; HTR3A;
MAOB; PTGS2; HTR4; KCNN2; GABRB3; CASP3; RAF1; CACNAIC; MAPK1
KCNQ2; KCNQ4; CHRNB4; CHRM4; PRKACA; PIK3R2; PIK3R3; CHRNB2; CHRNAG;
Cholinergic | Oreanism Nervous | MAPK3; CAMK2B; PIK3CG; CAMK2D; FYN; CACNALIS; PRKCG; CACNAIF; 2 3E
3 synapse al System CHRNA4; PIK3R1; CHRM2; CHRM; PIK3CB; CACNAIB; CACNA1A; AKT2; ) 06
Systems CHRM3; PIK3CD; CAMK2G; PRKACB; CHRMS; PIK3CA; KCNQ1; PRKCB; CHRNA3;
CACNAIC; CAMK2A; JAK2; KCNJ4; ACHE; BCL2; MAPK 1; AKT1
‘ Organism DRD5; MAPK10; GRIA2; PRKACA; DDC; SCN1A; DRD 1; CAMK2B; MAPK14; DRD3;
4 | Dopaminer o Nervous | CAMK2D; GRIN2B; DRD2; SLC18A2; PRKCG; MAPKI 1; SLC6A3; GSK3A; MAPKY; 2 0.006
gic synapse Systems system CACNAIB; CACNAIA; AKT2; CAMK2G; PRKACB; MAOA; DRD4; PRKCB; MAOB,; 909
CACNAIC; CAMK2A; COMT; GSK3B; MAPK13; AKT!
| organism GABRQ; GABRD; PRKACA; PLCL1; GABRE; GABRA3; GABRR3; GABRB2;
5 | GABAergi o Nervous | GABRG1; GABRP; CACNAS; PRKCG; CACNA IF; GABRA2; GABRG3; GABRAI; - 0.007
csympse | o e system CACNAIB; CACNAIA; GABRAS; PRKACB; GABRR |; GABRBI; PRKCB; GABRA4; 268
GABRAG; CACNAIC; GABRB3; SRC; GABRG2
Circulatory system
Vaseular ‘ PRKACA; AGTRI; PLA2G4A; ADRAID; MAPK; PRKCQ; KCNMB3; MAPK3;
ooth Organism | (oo MYLK4; ROCK2; KCNMA1; PLA2G1B; ADRA1A; MAP2K2: CACNAS; PRKCG; 0.000
1 | al ™Y | CACNAIF; MYLK2; MYLK3; PRKCE; ADORA2B; AVPR1A; PLA2G6; KCNMB4; 39 e
co?tlrl:;ieon Systems system PRKCD; ADRA1B; BRAF; PLA2G2A; PRKCB; EDNRA; MYLK; PLA2G2E;
CACNAIC; KCNMBI; RAF1; ROCK1; ADORA2A; GUCY1A2; PRKACB
Adrensrgic ‘ SCN5A; MAPKI11; PRKACA; AGTR I; MAPK1; SLC9AT; MAPK3; CAMK2B; MAPK14;
gnaling in | TSN | oy | CACNB2; PIK3CG; CAMK2D; ATPIAL; ADRATA; CACNAILS; CACNG1; CACNAIF; 0.005
2 | cardiomyoc al Systom TNNC1; KCNQI; CACNB3; CACNBI; ADRB2; AKT2; CAMK2G; PRKACB; ADRA IB; 36 204
vios Systems CACNB4; ADRB1; CACNAIC; CAMK2A; CACNA2D2; CACNA2D 1; BCL2; AKT;
MAPK 13; ADRAID
Digestive system
Salivary Organism Digestive | ADRBI; KCNMAT; PRKG2; SLCOAT; PRKCB; ATPIAT; GUCYIA2; ADRAIA; LYZ; 0.020
1 : al CHRM3; KCNN4; NOS1; PRKACB; ADRA1B; PRKACA; ADRB3; ADRA 1D; ADRB2; 19 -
secretion system 551
Systems PRKCG
Gastric Organism | .. KCNQI; PRKCB; HRH2; CAMK2D; MYLK; ATP4B; PRKACA; CAMK2A; CHRM3;
2 acid al 1gestive | CETR. MYLK2; SLC9A1: CAMK2G: PRKACB; ATP1A1; ATP4A: CA2; MYLK3: 21 0.030
secretion Systems system MYLK4; CAMK2B; PRKCG 471
Aging
Longevity
regulating | Organism HSPAS; PRKACA; PRKAG3; PRKAA2; IGFIR; PRKAG1; IGF1; PRKAG2; PIK3CA; 0,000
1 | pathway - al Aging PRKABI; PRKAB2; PIK3CB; HDAC2; AKT2; PIK3CD; PRKACB; INSR; PIK3R3; 24 67
multiple Systems MTOR; PIK3R2; PRKAA1; SOD1; PIK3R I; AKTI
species
Longevity | Organism PRKACA; PIK3R2; PRKAG3; PRKAAZ; IGFIR; PRKAG1; CAMKKZ; IGF1; PRKAG2; 0.001
2 | regulating al Aging PIK3CA; PRKAB1; PRKAB2; PIK3CB; PIK3R1; AKT2; PIK3CD; PRKACB; INSR; 25 076
pathway Systems PIK3R3; MTOR; EIF4E; ULKI1; PPARG; PRKAA1; AKT1
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Others

LIMK2; GSK3B; EPHB2; EPHA4; LIMK ; PIK3R3; PAK2; PAK1; MAPK3; CAMK2B;
Axon Organism | |\ 1 omen | PAKS; PAK3; CAMK2D; PTK2; FYN; ROCK2; ABL1; PIK3CB; EPHA2; SRC; EPHBA; 5 SOE
1 i al PIK3R1; PAK4; PIK3R2; EPHAS; PIK3CD; EPHA 1; CAMK2G; ROCK1; EPHBI; 44 :
guidance Systems t PIK3CA; BMPR1B; EPHA7; CAMK2A; FES; EPHA3; RAF1; EPHA6; BMPR2; MET; -07
MAPK I; NRP1; EPHAS; EPHB6
Inflammato CAMK2A; MAPKI 1; ASIC1; PRKACA; PLA2G4A; PIK3R2; PIK3R3; PRKCQ;
ry mediator | Organism MAP2K6; HTR2B; CAMK2B; MAPK 14; PIK3CB; PIK3CA; CAMK2D; PRKCG;
2 | regulation al Sensory HTR2C; HTR2A; IGF1; PIK3R1; PRKCE; BDKRBI; NTRK1; PRKCB; MAPK9; TRPAI; 37 0.000
of TRP Systems system PIK3CD; PLA2G6; CAMK2G; PRKCD; HRH1; MAP2K3; IL1B; MAPK 10; SRC; 11
channels MAPK13; PRKACB
Taste Organism Sensory PRKACA; HTR3B; GABRA3; HTR3D; HTR3C; HTR1B; HTR3E; HTRID; GABRAZ2; 0.000
3 | transductio al HTRIA; CACNAIA; GABRAI; PDE1A; HTRIE; CHRM3; HTRIF; PDE1B; GABRAS; 24 :
n Systems system PRKACB; SCN2A; HTR3A; GABRA4; GABRA6; CACNAIC 809
4 tgf:g;‘;rnyo OrgZT‘sm Sensory PRKG2; CAMK2D; PDE2A; PRKACA; PDE2A; CAMK2A; PDE1B; CAMK2G; " 0.005
system PRKACB; PDEIA; CAMK2B 725
n Systems
Aldosteron
eregulated | Organism | g oo | IGFI; PRKCB; ATP1AL; PIK3CA; PDPK1; PIK3R2; PIK3CD; NR3C2; SGK1: PRKCG: 0.020
3 sodium al system PIK3CB; INSR; PIK3R3; MAPK3; PIK3R |; MAPK 1 16 551
reabsorptio Systems
n
. . Organism .
g | Circadian gal Environment | ¢ A G2: NRIDI: PRKAAL: PRKAG3: PRKABI: PRKAA2: PRKAB2: PRKAG I 8 0.024
rhythm Systems al adaptation 595
Osteoclast | Organism TGFBR1; IKBKB; CSFIR; PIK3R3; MAP2K6; MAPK3; TGFBR2; MAPK 14; CHUK;
7 | difforontint o Developmen | PIK3CB; PIK3CA; CTSK; IFNARI; FYN; SYK; NFKB2; PIK3R I; MAPK11; BTK; JAK; 35 0.033
o Systems t MAPK9; AKT2; PIK3CD; TEC; TNF; TNFRSF11A; PIK3R2; PPARG; TYK2; IL1B; 585
LCK; MAPK10; MAPK1; MAPK13; AKT]1
Cellular processes
Transport | BECNI; PRKACA; CTSD; MAPKI; PRKAA2; PRKCQ; IGF IR; CTSL; CAMKK;
| | Autophagy | Cellular o MAPK3; ULK2; PIK3CA; PDPK1; ERN1; MAP2K2; PIK3CB; CTSB; PIK3R1; MAPKY; 3 L.51E
-animal | Processes . AKT?2; PIK3CD; PRKACB; EIF2AK4; PIK3R3; PIK3C3; MTOR; PIK3R2; DAPK?2; 07
catabolism |57 11" 1E] A: DAPK3: PRKAAL: MAPK 10: RAFI: BCL2: AKT1: DAPK1: PRKCD
Signaling
pathways Cellular ACVRI1; FGFR3; PIK3R3; JAK3; IGFIR; MAPK3; ACVRIB; FGFR1; ESRRB; MAPK14;
, | regulating | Cellular community - | PIK3CA: MAP2K2: RAFI; PIK3CB; BMPRIA; PIK3RL; MAPKI11; STAT3; IGF1; JAKI; 3 4.76E
pluripotenc | Processes b AKT?2; PIK3CD; BMPR2; FGFR4; PIK3R2; FGFR2; BMPR1B; JAK2; GSK3B; FGF2; 07
y of stem eukaryotes | \TAPK1: MAPK13: AKTI
cells
LIMK2; SLC9A1; CHRM4; BDKRBI; INSRR; FGFR3; LIMK; PIK3R3; PAK2; FGF19;
Regulation PAKI; MAPK3; MYLK4; ROCK2; FGFR1; PAKS5; FGFR4; PAK3; PTK2; PDGFRA;
3 of actin Cellular | (/. | PDGFRB; MAP2K2; ITGA4; F2R; PIK3CB; MYLK2; FGF2; MYLK3; F2; PIK3R1; 53 1.68E
cytoskeleto Processes y CHRM2; CHRM1; PAK4; PIK3R2; CHRM3; PIK3CD; MYLK; EGFR; CHRMS; BRAF; -05
n PIP4K2B; PIK3CA; FGFR2; ARPC3; FGF4; PIP4K2C; RAF1; SRC; FGF1; ROCKI;
MYH14; FN1; MAPKI
ITGA4; VEGFA; MAPK3; PIK3R2; PIK3R3; PAK2; FLT4; IGFIR; XIAP; PAK1; FLTI;
Focal Cellular Cellular HGF; MYLK4; ROCK2; IGF1; PAKS; EGFR; PAK3; PDPK1; PTK2; PDGFRA; FYN; 0.000
4 | Lghesion | Processes | community - | PDGFRB; GSK3B; PRKCG; PIK3CB; MYLK2; MYLKS3; PIK3R 1; PAK4; KDR; 49 500
eukaryotes | COL1A1; MAPK9; AKT2; PIK3CD; MYLK; BRAF; ROCK1; PIK3CA; PRKCB;
MAPK 10; RAF1; SRC; BCL2; MET; MAPK1; ERBB2; FN1; AKTI
5 | Adherens | Cellular coﬁ‘;l]ll‘l‘rll?:y _ | CSNK2A1; EGFR; TGFBR1; FER; MAPK3; CSNK2B; FYN; CSNK2A2; IGFIR; SRC; 8 0.032
junction | Processes | 0 1ENNT | FGFRI;INSR; PTPNI; MET; MAPKI; ERBB2; YES1; TGFBR2 955
Gap Cellular Cellular PRKACA; HTR2B; MAPK3; DRD |; PRKG2; EGFR; MAP2K5; PDGFRA; DRD2; 0.038
6 | junction | Processes | cOmmunity - | PDGFRB; MAP2K2; PRKCG; HTR2C; HTR2A; CDKI; TUBB; PRKACB; MAPKT; 27 304
eukaryotes | ADRBI; PRKCB; TUBA1A; GJAl; RAF1; SRC; MAP3K2; GUCY 1A2; MAPKI
Pathways Enriched in Targets of Dual-modulators (p-value < 0.05)
Signal transduction
N No. p-
o. Pathway Class Subclass Targets Targets | value
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Environm PRKCA; DRD5; CYSLTR2; NOS2; HTR7; AGTR 1; CXCR4; CHRMS5; TNNC2; HTR2B;
ontal DRDI; CACNAIH; HTR6; EGFR; HTR5A; RYRI; PTGER1; ADRA1A; PDGFRB;
Calcium Informati Sienal CACNALS; F2R; CACNA1D; PTGER3; CACNAIF; PDE1A; HTR2A; TNNC1; HRH2; 3 T3E

1 signaling on Wansguction ADORA2B; CHRM1; HTR2C; CAMK4; CACNAI1B; CACNA1A; CHRM3; PDEIB; 57 '_”
pathway Processin ADRB2; ADRA1B; NOS3; ADRB3; PTK2B; CACNAII; HRH1; ADRB1; PRKCB;

GRIN2C; HTR4; CACNAI1C; ITPR3; PLCDI1; CHRM2; SLC8A1; PRKACA; ADORA2A;
g LHCGR; CACNA1G; ADRAID
E“V‘m;““ PDE4B; DRD5; MAPKS; GRIA2; PRKACA; PDE4A; MAP2K1; MAPK3; DRDI; HTR6;
cAMP Imf;’:s]ati Sienal PIK3CA; HTR1B; AKT2; DRD2; CACNAIS; HTR1D; CACNA1D; PTGER3; CACNAIF; 0.000
2 | signaling - Wansé%uction GRIA4; ADORA2A; CHRMI; HTR1A; GRIA1; CAMK4; PDE4D; HTR1E; ADRB2; 44 179
pathway Processin HTRIF; PPARA; GRIA3; PIK3CD; ADORA1; ADRB1; PDE4C; GRIN2C; PDE3A;
. HTR4; CACNAIC; MAPK10; F2R; RAF1; CHRM2; AKTI
Environm
cGMP- ental PDESA; ADRA2B; ADORA3; ADRA2C; AGTRI1; INSR; MAP2K1; MAPK3; KCNMAI;

3 PKG Informati Signal ADRAIA; CACNAIS; CACNAI1D; CACNAIF; ADRA2A; OPRDI1; INS; NPPB; AKT2; 33 0.000
signaling on transduction ADRB2; KCNMB2; ADRAIB; NOS3; ADRB3; ADORA1; ADRBI1; PDE3A; CACNAIC; 775
pathway Processin ITPR3; RAF1; SLC8AL; ADRAID; GUCY1A2; AKT1

g
Environm
VEGF ental .
4 signaling Informati Slgnal‘ MAPK14; PRKCB; VEGFA; PTGS2; PRKCA; PIK3CA; PTK2; AKT2; PIK3CD; RAFI; 16 0.012
pathway on transduction SRC; NOS3; MAP2K1; HSPB1; MAPK3; AKT1 364
Processin
g
Environm
HIF-1 Imf;’:j]lati Signal PRKCA; IL6; VEGFA; NOS2; INSR; MAP2K 1; IGFIR; FLT1; MAPK3; EGFR; PIK3CA; 0.019
5 signaling . INS; SERPINE1; EGF; HK1; AKT2; PIK3CD; TLR4; NOS3; PRKCB; HIF1A; PGK1,; 24 :
on transduction 16
pathway . BCL2; AKTI
Processin
g
Environm PRKCA; HSPB1; VEGFA; IKBKB; PRKACA; MAP2K1; IGFIR; FLT1; MAPKSIPI;
MAPK ental ) ) MAPK3; CACNA1H; MAPK 14; EGFR; CACNB2; NGF; PDGFRB; CACNAIS;
6 signaling Informati Slgnal‘ CACNGI1; CACNAID; CACNB4; CACNAIF; INS; MAPT; EGF; CACNAIB; e 0.023
pathway on transduction CACNAI1A; CACNB3; CACNBI1; AKT2; INSR; MAPKS&; TNF; CACNAI1I; PRKCB; 873
Processin IL1B; CACNAIC; MAPK10; CACNA2D3; CACNA2D2; RAF1; CACNA2DI;
g CACNAIG; AKT1
Environm
Ras Infcr)]rtr?"llati Signal PRKCA; VEGFA; IKBKB; HTR7; MAP2K1; IGFIR; FLT1; MAPK3; MAPKS; EGFR; 0.040
7 signaling on transduction PIK3CA; PLA2G2D; NGF; PDGFRB; PRKACA; EGF; INS; AKT2; PIK3CD; INSR; 29 438
pathway Processin PLA2G2A; PRKCB; MAPK10; ZAP70; RAF1; BCL2L1; PLA2G1B; PLA2G2E; AKT1
g
Environm
Rapl Imf;’:s]lati Signal PRKCA; VEGFA; PRKCB; MAP2K 1; IGFIR; FLT1; F2RL3; MAPK14; EGFR; PIK3CA; 0.048
8 signaling . NGF; DRD2; PDGFRB; ITGB3; F2R; MAPK3; ADORA2B; EGF; INS; AKT2; PIK3CD; 27 .
pathway on | transduction | R ACTR: RAFI: SRC: ADORA2A: AKTI 829
Processin
g
Human diseases
Cancers: overview
IL12B; PRKCA; MAPKS; IL6; VEGFA; NOS2; MAPK3; AGTR1; CXCR4; CDK2; CDKG6;
MAP2K1; IGFIR; CYCS; F2RL3; RXRG; HDACI; EGFR; PIK3CA; EGF; PTGERI;
1 Pathways Human Cancers: MAPK10; CSF2RB; SMO; PDGFRB; IKBKB; RAF1; BIRC5; PRKACA; ESR2; PTK2; 6 0.018
in cancer Diseases Overview HDAC2; BCL2; HSP90ABI; SKP1; BMP4; ALK; RXRA; AR; AKT2; ESR1; HSP90AAI, 902
RARB; PIK3CD; PTGER3; PTGS2; PRKCB; PPARG; NCOA ; HIF1A; MMP2; RXRB;
F2R; GSK3B; PIM1; PPARD; BCL2L1; GSTPI; IL23A; CSF2RA; RARA; AKTI
Transcripti
5 mis?:;lllati Human Cance‘rs: PPARG:; IL6; RXRA; ATM; RXRB; PTK2; RARA; CEBPB; FLT1; PLAU; IGFIR; 18 0.036
onin Diseases Overview BCL2L1; GRIA3; MPO; MMP3; RXRG; HDAC2; HDACI 238
cancer
Cancers: specific types
. T\i‘e’;‘”s;’;ag“ Human gz‘;‘c’iﬁfc PRKCB; EGFR; PIK3CA; ALK; RXRA; PRKCA; RXRB; AKT2; MAP2K1; PIK3CD; 8 0.004
cancer Diseases types CDK6; RAF1; FHIT; EGF; RARB; MAPK3; RXRG; AKTI 115

61




2 Small cell Human (;az(éffgi PTK2; PTGS2; IKBKB; RXRA; NOS2; PIK3CA; RXRB; AKT2; FHIT; PIK3CD; CDK2; 18 0.019
lung cancer Diseases fypes CYCS; CDK6; BCL2; BCL2L1; RARB; RXRG; AKT1 16
Prostate Human Cancers: IKBKB; CDK2; PLAU; IGF1R; MAPK3; MMP3; EGFR; PIK3CA; PDGFRB; GSK3B; 0.024
3 cancor Disonsas Specific HSP90ABI; INS; AR; AKT2; PIK3CD; HSP90AA1; EGF; GSTP1; RAF1; BCL2; 2 16
types MAP2K1; AKTI
Cardiovascular diseases
Dl.lated . ADRBI1; ACTB; CACNB2; CACNA2D2; PRKACA; CACNAIC; CACNB3; CACNBI;
1 Card‘olf‘yo" DH“ma“ Cardiovaseul | o\ A2D3; ITGB3; CACNAILS; CACNG1; CACNAID; SLC8A1; CACNAIF; 19 0.001
athy iseases ar diseases CACNA2DI: TNNCI: TNF; CACNB4 977
(DCM)
Arrhythmo
genic right
) ventricular Human Cardiovascul | ACTB; CACNB2; CACNA2D2; CACNAIC; CACNB3; CACNB1; CACNA2D3; ITGB3; 15 0.002
cardiomyop Diseases ar diseases CACNALIS; CACNGI1; CACNAI1D; SLC8A1; CACNAIF; CACNA2D1; CACNB4 841
athy
(ARVC)
Hypertroph
ic Human | Cardiovaseul | ACTB: IL6; CACNB2; CACNA2D2; ACE; CACNAIC; CACNB3; CACNBI; 0.003
3 cardiomyop Discases ar discases CACNA2D3; ITGB3; CACNAIS; CACNGI1; CACNAID,; SLC8A1; CACNAIF,; 19 716
athy CACNA2DI1; TNNCI1; TNF; CACNB4
(HCM)
Endocrine and metabolic diseases
Type 1T Endocrine
1 diabetes Human and ‘ MAPK10; HK1; PIK3CA; KCNJ11; IKBKB; CACNA1C; CACNAI1A; PIK3CD; 16 0.001
mellitus Diseases mt?tabollc CACNAIB; CACNAID; INSR; MAPK3; INS; TNF; CACNA1G; MAPKS8 867
diseases
Endocrine
2 Insulin Human and PRKCB; MAPKS; IL6; MAPK10; PYGL; IKBKB; SREBF1; INS; INSR; AKT2; PIK3CD; 20 0.035
resistance Diseases metabolic GSK3B; PTPN1; PPARA; NR1H3; NOS3; CPT1A; PIK3CA; TNF; AKT1 492
diseases
AGE-
.RAG.E Endocrine
signaling Human and PRKCA; IL6; VEGFA; AGTR1; MAPK3; MAPKS; MAPK 14; PIK3CA; THBD; 0.035
3 pathway in Discases metabolic SERPINE1; AKT2; PIK3CD; NOS3; TNF; PRKCB; IL1B; MMP2; MAPK10; PLCDI1; 22 "‘_92
diabetic X PIM1; BCL2; AKT1
C diseases
complicatio
ns
Infectious diseases
Pathogenic Infectious
1 Escherichia Human discases: ACTB; TUBAIC; TUBB2B; PRKCA; TUBA1A; TUBB2A; TUBA1B; TUBAS; TUBA3E; 17 0.001
coli Diseases Bacterial TUBB4B; TUBB4A; TUBB6; TLR4; TUBBI; TUBB3; TUBB; TUBA4A 242
infection
Human Infectious VEGFA; IKBKB; PRKACA; HDAC9; HDACS8; CDK2; MAP2K1; PPP2R1A; CDK6;
5 papillomavi Human discases: MAPK3; HDAC1; EGFR; PIK3CA; HDAC7; PTK2; PDGFRB; ITGB3; GSK3B; COMP; 35 0.010
rus Diseases . ’ HDACI11; HDAC2; ATP6V1B2; HDAC6; ATM; AKT2; PIK3CD; HDACS; HDAC3; TNF; 036
infection Viral EGF; HDAC4; PTGS2; HDAC10; RAF1; AKT]
Human Infectious | IL12B; PRKCA; IL6; MAPKS; IKBKB; PRSS1; MAP2K 1; CYCS; MAPK3; MAPK 14; 0,039
3 | Influenza A | P diseases: FDPS; GSK3B; CXCL10; PRKCB; AKT2; PIK3CD; TLR4; PLG; TNF; PIK3CA; ACTB; 25 %
Viral IL1B; MAPK10; RAF1; AKTI
Neural diseases
PRKACA; HDACY; HDACS; MAP2K1; MAPK3; DRD1; SLCI8A2; HDACI; SLCI8AI;
. Human Substance 0.000
1| Alcoholism | . % dependence HDAC7; DRD2; HDAC11; HDAC2; ADORA2B; SLC6A3; HDAC6; CAMK4; HDACS; 26 127
HDAC3; HDAC4; MAOB; GRIN2C; HDAC10; PKIA; RAF1; ADORA2A
Morphine Human Substance | PDE4B; PRKCA; OPRMI; PRKACA; PDE4A; GABRA3; DRDI; KCNJ9; PDEIA; 0.012
2| adition | Discases dependence GABRAI; PDE4D; CACNAIB; CACNA1A; PDE7B; PDESB; GABRB1; ADORAI; 2 364
PRKCB; PDE4C; PDE1B; PDE3A; KCNJ6
EGFR
tyrosine Drug
3 kinase Human res}stance: PRKCB; PIK3CD; EGFR; VEGFA; EGF; RAF1; PRKCA; PIK3CA; AKT2; PDGFRB; 19 0.018
inhibitor Diseases Antm‘eoplast GSK3B; SRC; BCL2; BCL2L1; MAP2K1; IGFIR; MAPK3; IL6; AKT1 902
resistance ¢
Drug
4 Endocrine Human resistance: MAPK14; PIK3CD; EGFR; PIK3CA; MMP2; MAPK 10; GPER1; AKT2; ESR1; MAPKS; 20 0.019
resistance Diseases RAFI; SRC; BCL2; PRKACA; MAP2K1; IGF1R; ESR2; PTK2; MAPK3; AKT1 439

Antineoplast
ic
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Amphetami

s e Human Substance | PRKCB; SLC18A1; MAOB; GRIA2; GRIAI; GRIN2C; PRKCA; PRKACA; CACNAIC; . 0.020
addiction Diseases dependence CAMK4; SLC6A3; CACNAID; GRIA3; GRIA4; DRD1; SLC18A2; HDACI1 024
Organismal systems
Circulatory system
Adrenergic | o . PRKCA; SCN5A; PRKACA; AGTR1; MAPK3; MAPK14; CACNB2; ADRAIA;
| | signalingin gal Circulatory | CACNALS; CACNG1; CACNAID; CACNAIF; TNNCI; BCL2; SCN1B; CACNB3; 30 0.000
cardiomyoc | o & system CACNBI; ADRB2; AKT2; ADRA1B; CACNB4; ADRB1; CACNA1C; CACNA2D3; 179
ytes ystems CACNA2D2; PPP2R1A; CACNA2D |; SLC8A1; AKT1; ADRAID
Vascular | o PRKCA; PTGIR; AGTR1; MAP2K1; MAPK3; KCNMA1; PLA2G1B; PLA2G2D;
5 smooth gal s Circulatory | ADRAIA; CACNALS; CACNAID; CACNAIF; PRKACA; ADORA2B; KCNMB2; ’s 0.005
muscle s i‘ system ADRAIB; PLA2G2A; PRKCB; PLA2G2E; CACNAIC; ITPR3; RAF1; ADORA2A; 001
contraction ystems GUCY 1A2; ADRAID
Endocrine system
hﬂﬁofe Organism | . . | PRKCA; THRB; PRKACA; PRKCB; MAP2K1; MAPK3; RXRG; HDACI; PIK3CA; 0.000
1 ion l(;n al Ot‘;rm ITGB3; GSK3B; HDAC2; BMP4; RXRA; AKT2; ESR1; HDAC3; PIK3CD; NCOA2; 27 557
spfthi‘va yg Systems RE ACTB; HIF1A; RXRB; PLCD1; RAF1; SRC; NCOA1; AKTI
Estrogen | Organism | .- . | OPRMI; PRKACA; PGR; MAP2K1; MAPK3; GPER; EGFR; PIK3CA; KRTI2; KCNIY; 0,000
2 | signaling al Ot‘;rm HSP90ABI; AKT2; ESR1; HSP9OAAL; NOS3; PIK3CD; ESR2; NCOA2; MMP2; ITPR3; 27 75
pathway Systems sYs RAF1; SRC; BCL2; KCNJ6; NCOAL; RARA; AKT1
3 Renin Orgz‘l“sm Endocrine | ADRBI; KCNMA1; REN; ACE; PDE3A; PRKACA; AGTRI; ITPR3; ADRB2; PDE1B; 8 0.001
secretion Systoms system CACNALS; CACNAID; CACNAIF; PDE1A; ADRB3; GUCY 1A2; CACNAIC; ADORA 665
Regulation Oreani
4 | oflipolysis rga*l‘ SM 1 Endocrine | ADRBI; PTGS2; PIK3CA; INS; AKT2; ADRB2; PTGS1; PRKACA; PTGER3; INSR; " 0.009
in a system ADRB3; PIK3CD; ADORAL; AKTI 018
. Systems
adipocytes
s tovfg‘a“ Orga‘l“sm Endocrine | PRKACA; PTGS2; CYPIBI; CYP1A1; LHCGR; CYP19A1; HSD17B2; ALOXS; 1 0.009
sterorcogen & system | AKRIC3; IGFIR; INSR; INS; HSD17B1 692
esis Systems
Progesteron Organism
¢ | c-mediated gal Endocrine | MAPK14; MAPKS; MAPK10; PIK3CA; PRKACA; INS; PGR; AKT2; PIK3CD; CDK2; . 0.023
oocyte Svstems system HSP90ABI; RAFI; IGFIR; MAP2K1; HSP90AA1; MAPK3; AKT1 653
maturation Y
Oxviocin | Oreanism PRKCA; PRKACA; MAP2K |; MAPK3; EGFR; CACNB2; RYR1; KCNJ9; CAMK4;
o ry]alin gal Endocrine | CACNALS; CACNG1; CACNA ID; CACNAIF; CACNA2D; PRKCB; CACNB3; - 0.025
fthwag Svstems system CACNBI; NOS3; CACNB4; ACTB; PTGS2; CACNAIC; ITPR3; CACNA2D3; 354
pathway t CACNA2D2; RAF1; SRC; KCNJ6; GUCY 1A2
8 Pi“’lalci““ Orga‘l“sm Endocrine | MAPK14; PIK3CD; GSK3B; PIK3CA; LHCGR; MAPK10; AKT2; ESR1; RAFI; SRC; 16 0.026
signaiing a system MAP2K1; MAPKS; ESR2; INS; MAPK3; AKTI 674
pathway Systems
Parathyroid
9 short‘}‘::sri’: OrgZT'sm Endocrine | PDE4B; PRKCB; CASR; RXRB; RXRA; PRKCA; PDE4D; ITPR3; PDE4A; EGFR; RAF1; 8 0.035
ythests, system BCL2; PRKACA; MAP2K 1; MAPK3; RXRG; MMP13; PDE4C 45
secretion Systems
and action
1 Insulin OrgZT'sm Endocrine | KCNMAI; PRKCB; KCNN3; KCNJ11; PRKCA; PRKACA; KCNN2; ITPR3; FFAR[; . 0.039
0 | secretion Systems system CHRM3; KCNN4; CACNALS; CACNA ID; CACNAIF; KCNMB2; INS; CACNAIC 86
1 siG:;{lS] OrgZT'sm Endocrine | MAPK 14; PRKCB; EGFR; MAPK 10; MAPKS; PRKCA; MMP2; CACNAIC; ITPR3; 8 0.048
1 gnaing system CACNALS; RAF1; CACNAID; CACNAIF; PRKACA; MAP2K1; SRC; PTK2B; MAPK3 786
pathway Systems
Immune system
IL-17 Organism
i sigralin o Immune MAPK 14; MMP3; IL6; PTGS2; S100A8; IKBKB; MAPK10; CEBPB; HSP90AB!; 8 0.035
gnalng system GSK3B; MAPK3; CXCL10; MAPKS; HSP90AAL; IL1B; TNF; MMP13; S100A9 45
pathway Systems
Nervous system
Serotonergi | Organism N PRKCA; HTR7; HTR3B; MAP2K; HTR2B; MAPK3; SLC18A2; HTR6; SLCI8A1; .
| | Berotonerg al erfous HTRSA; KCNJ9; HTR1B; ALOX5; CACNAIS; HTR1D; CACNAID; CACNAIF; 39 00
¢ synapse Systems system PRKACA; HTR2A; SLC6A4; HTR1A; HTR2C; CACNAIB; CACNAIA; HTRIE; )
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HTRIF; GABRBI; PRKCB; HTR3A; MAOB; PTGS2; HTR4; CACNAIC; ITPR3;
PTGSI1; RAF1; APP; KCNJ6; KCNN2
Oreanism PRKCA; DRD5; MAPK10; MAPKS; GRIA2; PRKACA; CALY; SCN1A; DRDI;
, | Dopaminer gal s Nervous SLC18A2; MAPK 14; SLC18A1; KCNJ9; DRD2; PPP2R1A; CACNAID; GRIA4; 3 LLISE
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