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Supplementary Table S1. Candidate pharmacophore hypotheses used for constructing CP model.

In.  Hypothesis  Survival Survival-  Selectivity Train_in Train_ Test_in Test_
score inactive score non non
score
1 HHR1* 2.88 2.68 1.10 10 47 12 58
2 HHR2* 2.95 2.89 0.97 8 15 7 21
3 HHR3 2.79 2.22 1.54 8 26 3 20
4 HHR4 3.01 2.89 1.01 11 31 9 28
5 HHH 2.00 1.91 0.88 9 42 7 50
6 DRR* 2.74 2.60 1.02 11 33 11 36
7 DHR1 2.71 2.52 1.12 9 51 9 43
8 DHR2 2.88 2.18 1.04 9 16 7 16
9 ARR 3.07 2.99 1.00 10 20 11 32
10 APR 2.87 2.74 1.25 11 31 14 26
11  AHP 2.92 2.85 111 7 15 5 13
12 AHH 2.96 2.78 1.09 6 42 8 54
13 ADR 2.92 2.80 1.04 12 35 13 24
14  ADH1 291 2.77 1.09 12 35 8 36
15 ADH2 2.89 2.80 1.07 10 25 5 23
16 AAR 2.81 2.68 0.94 11 35 12 36
17  AAP 2.99 291 131 8 15 5 16
18 HHHR 2.59 2.19 1.49 7 21 2 23
19 DHHR 2.33 1.72 1.55 6 22 6 35
20 DDHR 2.37 1.75 1.48 7 41 5 33
21  AHPR 3.00 2.74 1.65 7 8 5 8
22 AHHR1 2.71 1.99 1.49 7 33 6 35
23  AHHR2 2.63 1.97 1.50 7 32 6 36
24 AAHP 2.98 2.27 1.56 11 21 7 21
25  AAAPL* 3.06 2.42 1.62 11 22 7 24
26  AAAP2 3.07 241 1.59 9 23 7 21
27  AAHHR 243 141 1.74 8 37 7 31

Train_in: The number of matched inhibitors in training set.

Train_non: The number of matched noninhibitors in training set.
Test_in: The number of matched inhibitors in test set.

Test_non: The number of matched noninhibitors in test set.
*The hypotheses consist of the final CP model.



Supplementary Table S2. The site distances of single pharmacophore hypotheses comprising the
obtained CP model.

Hypothesis Sitel Site2 Distance(A)
HHR1 H2 H1* 2.918
H2 R1 3.789
H1 R1 3.240
DRR D1 R1 8.614
D1 R2 3.241
R1 R2 7.251
HHR2 H2 H1 6.348
H2 R1 9.566
H1 R1 13.153
AAAP Al A2 4.575
Al A3 4.228
Al P1 8.994
A2 A3 5.347
A2 P1 11.229
A3 P1 7.517

*The feature numbers are used to distinguish the same type of features in the same hypothesis.



Supplementary Table S3. The site angles of single pharmacophore hypotheses comprising the
obtained CP model.

Hypothesis Sitel Site2 Site3 Angle(degree)
HHR1 H1* H2 R1 56.0
H2 H1 R1 75.7
H2 R1 H1 48.3
DRR R1 D1 R2 54.9
D1 R1 R2 21.4
D1 R2 R1 103.7
HHR2 H1 H2 R1 109.8
H2 H1 R1 43.2
H2 R1 H1 27.0
AAAP A2 Al A3 74.7
A2 Al P1 107.2
Ad Al P1 56.2
Al A2 A3 49.7
Al A2 P1 49.9
A3 A2 P1 35.2
Al A3 A2 55.6
Al A3 P1 95.9
A2 A3 P1 120.7
Al P1 A2 22.9
Al P1 A3 27.9
A2 P1 A3 24.2

*The feature numbers are used to distinguish the same type of features in the same hypothesis.



Supplementary Table S4. The spatial arrangements of HHR4 in OCT2 CP model 2.

Hypothesis Sitel Site2 Distance (A)
HHR4 H1* H2 5.78

H1l R 2.95

H2 R 3.89

*The feature numbers are used to distinguish the same type of features in the same hypothesis.



Supplementary Table S5. The list of all compounds used in this study

No  Name Inhibitor PubChem
(Yes/No) 1D

1 1-(2-Chlorobenzoyl)-4-(Phenylmethyl)-Piperidine Y 667590

2 Alpha-ERGOCRYPTINE Y 99049

3 Amiloride Y 16231

4 Amlodipine Y 2162

5 Antimycin A Y 12550

6 Azelastine Y 2267

7 Bazedoxifene Y 154257

8 Benzethonium Chloride Y 8478

9 Bexarotene Y 82146
10 Bithionol Y 2406
11 Buspirone Y 2477
12 Caffeic Acid Phenethyl Ester Y 108042
13 Camostat Y 2536
14 Cetylpyridinium Bromide Y 8816
15 Chlorhexidine Y 62517
16 Ciclopirox Y 2749
17 Cimetidine Y 2756
18 Closantel Y 42574
19 Danazol Y 28417
20 Dihydroergocristine Mesylate Y 444034
21 Dihydroergotamine Y 3066
22 Domperidone Y 3151
23 Doxazosin Y 3157
24 Droperidol Y 3168
25 D-Tubocurarine Chloride Y 6000
26 Epinastine Y 3241
27 Ergocornine Y 3067
28 Ergonovine Y 443884
29 Ergotamine Y 3251
30 Ethinylestradiol Y 5991
31 Famotidine Y 3325
32 Fenbendazole Y 3334
33 Gabexate Y 3447
34  Genistein Y 5280961
35 Gentian Violet Y 3468
36 Granisetron Y 3510
37 Guanfacine Y 3519
38 Hexachlorophene Y 3598
39 Idebenone Y 3686
40 Imatinib Y 5291
41 Indinavir Y 60944
42 Kitasamycin Y 5282189
43 L-744832 Y 6451153
44 Lamotrigine Y 3878
45 Loperamide Y 3955
46 Maprotiline Y 4011
47  Mechlorethamine Y 4033
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Minoxidil
Mirtazapine
Misoprostol
Mitotane
Moclobemide
Modafinil
Mometasone Furoate
Monobenzone
Monaocrotaline
Montelukast
Moxonidine
Mycophenolate Mofetil
Myrtecaine
N,N'-Diphenyl-P-Phenylenediamine
Nabumetone
Nadolol

Nafenopin
Naftopidil
Nalbuphine
Nalidixic Acid
Naloxonazine
Naloxone
Nandrolone
Naphazoline
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Naproxen
Nateglinide
Nefazodone
Nelfinavir
Neostigmine Bromide
Niacinamide
Nicardipine
Nifedipine
Niflumic Acid
Nifursol
Nilutamide
Nimesulide
Nimetazepam
Nimodipine
Nisoldipine
Nitrazepam
Nitrendipine
Nitrofurantoin
Nitrofurazone
Nizatidine
Nocodazole
Norepinephrine
Norethindrone
Norfloxacin
Nortriptyline
Noscapine
Novartis P-38 Inhibitor
Ns-398
Nylidrin
Nystatin
Octreotide
Olanzapine
Omeprazole
Orlistat
Orphenadrine
Ouabain
Oxaliplatin
Oxaprozin
Oxatomide
Oxcarbazepine
Oxfendazole
Oxiconazole
Oxybenzone
Oxybutynin
Oxymetholone
Oxyquinoline
Pancuronium Bromide
Panthenol
Pantothenic Acid
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Paroxetine
Parthenolide
Pemoline
Penciclovir
Penicillic Acid
Penicillin G
Pentoxifylline
Perflubron
Perflunafene
Pergolide
Perhexiline
Perphenazine
Phenacemide
Phenazopyridine
Phenelzine
Phenformin
Phenindione
Pheniramine
Phenobarbital
Phenol
Phenothiazine
Phenoxybenzamine
Phenprobamate
Phentolamine
Phenyl Salicylate
Phenylbutazone
Phenylhydrazine
Phenylpropanolamine
Phenyltoloxamine
Physostigmine
Piclamilast
Pilocarpine
Pindolol
Pioglitazone
Piperacillin
Piperilate Ethobromide
Piracetam
Polymyxin B1
P-Phenylenediamine
Pralidoxime Chloride
Pramoxine
Pravastatin
Praziquantel
Prednisolone
Prednisone
Pridinol

Prilocaine
Primaquine
Primidone
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5353894
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685 Prinomastat N 466151
686 Probenecid N 4911
687 Probucol N 4912
688 Procainamide N 4913
689 Procaine N 4914
690 Procarbazine N 4915
691 Prochlorperazine N 4917
692 Procyclidine N 4919
693 Proglumide N 4922
694 Promazine N 4926
695 Promethazine N 4927
696 Propafenone N 4932
697 Propantheline Bromide N 4934
698 Proparacaine N 4935
699 Propofol N 4943
700 Propranolol N 4946
701 Propylene Glycol N 1030
702 Propylparaben N 7175
703  Propylthiouracil N 657298
704  Proscillaridin N 5284613
705 Pseudoephedrine N 7028
706 Puromycin N 4984
707 Pyrazinamide N 1046
708 Pyridoxine N 1054
709 Pyrilamine N 4992
710 Pyrithione Zinc N 26041
711 Pyrogallol N 1057
712  Quetiapine N 5002
713 Quinapril N 54892
714 Quinidine N 441074
715 Quinine N 3034034
716 R(-)-Apomorphine N 6005
717  R(-)-lbuprofen N 114864
718 R-(+)-Propranolol N 21138
719 Rabeprazole N 5029
720 Racepinephrine N 838
721 Raloxifene N 5035
722 Ramipril N 5362129
723 Ranitidine N 5039
724  Rebamipide N 5042
725 Resorcinol N 5054
726 Resveratrol N 445154
727 Ribavirin N 5064
728 Riboflavin N 710
729 Rifabutin N 5361912
730 Rifampin N 5381226
731 Rifamycin B N 26340
732 Rifapentine N 6323497
733 Riluzole N 5070
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Roflumilast
Rolipram
Ropivacaine
Rotenone
Roxithromycin
Rubitecan
S(-)-Carbidopa
Safrole
Salicylamide
Salinomycin
Salsalate
Santoflex(R) Ip
Saquinavir
SCH-351591
Scopolamine
Secnidazole
Semustine
Sertraline
Sevoflurane
Sibutramine
Simvastatin
Sorbinil

Sorbinil Enatiomer
Sotalol

Sparteine
Spectinomycin
Spiperone
Spironolactone
Sporidesmin A
Streptozotocin
Strontium Chloride Hexahydrate
Strychnine
Succimer
Sulbactam
Sulconazole
Sulfadiazine
Sulfadimethoxine
Sulfadoxine
Sulfamerazine
Sulfamethazine
Sulfamethizole
Sulfamethoxazole
Sulfamonomethoxine
Sulfanilamide
Sulfaphenazole
Sulfasalazine
Sulfathiazole
Sulfinpyrazone
Sulfisoxazole
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7573
60787
9802841
5184
71815
5198
5203
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5210
54454
5252
5748291
5253
644020
2021
5265
6419955
99596
5299
159250
441071
9354
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5342
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Sulindac
Sulindac Sulfone
Sulpiride
Sumatriptan
Suxamethonium Chloride
Tacrine
Tamoxifen
Tazobactam
Tegafur
Telmisartan
Tenidap
Tenofovir Disoproxil
Tenoxicam
Terazosin
Terbinafine
Terbutaline
Terfenadine
Tetracaine
Tetracycline
Tetrahydrozoline
Tetramethylthiuram Monosulfide
Thalidomide
Theophylline
Thiamine
Thiamphenicol
Thimerosal
Thioacetamide
Thioctic Acid
Thioguanine
Thioridazine
Thiosalicylic Acid
Thiotepa

Thiram

Thymol

Tiapride
Tibolone
Ticlopidine
Ticrynafen
Timolol
Tinidazole
Tiopronin
Tirilazad
Tocainide
Tolazamide
Tolazoline
Tolbutamide
Tolfenamic Acid
Tolnaftate
Tolperisone
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Tolterodine Tartrate
Topiramate
Toremifene
Torsemide
Tramadol

Tranilast
Tranylcypromine
Triacetin
Triamcinolone
Triamcinolone Acetonide
Trichlormethiazide
Trifluoperazine
Trihexyphenidyl
Trimetazidine
Trimethadione
Trimipramine
Tripelennamine
Tromethamine
Tropicamide
Troxipide

U-78517f
Ubenimex

Urethane
Ursodeoxycholic Acid
Valacyclovir
Valdecoxib
Valethamate Bromide
Valpromide
Valsartan
Vancomycin
Venlafaxine
Verapamil
Vidarabine
Vincristine
Vindesine
Vinorelbine
Vitamin E Succinate
VX-745
Xylometazoline
Y-27632
Yohimbine
Zaleplon

Zaprinast
Zidovudine

Zileuton

Zinc Dibutyldithiocarbamate
Zolmitriptan
Zolpidem
Zomepirac
Zopiclone
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41781
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6436
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21109
5576
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6503
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72172
5641

31401
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71113
5650
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2520

21704
5978

40839
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196969
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Supplementary Figure S1. The molecular weight distribution of MATE1 and OCT?2 inhibitors.
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Supplementary Figure S2. Sequence alignment of MATE family transporters by MODELLER,

L 10 20 30 40 50

v v v v v v
MSEKTTKGVQLL----RGDPKKAIVRLSIPMMIGMSVQTLYNLADG IWWSGLGPESLAAV ~ 56  pfMATE
----- MENSVHR ----YKKEASNL IKLATPVLIASVAQTGHMGFVDTIMAGGVSAIDMAAV ~ 51  NorM_VC
EATLEVRGSRCLRLSAFREELRALLVLAGPAFLVQLMVFLISFISSVFCGHLGKLELDAV ~ 74  human MATE1

—— SR T () secondary structure of piMATE

60 70 80 90 100 110

v v v v v v
GLFFPVF-MGI IALAAGLGVGTSSATARR IGARDKEGADNVAVHSLILSLILGVTITITH 115 pfMATE
SIAASIW-LPSILFGVGLLMALVPVVAQLNGAGRQHK IPFEVHQGLILALLVSVP-IIAV ~ 109 NorM_VC
TLAIAVINVTGVSVGFGLSSACDTLISQTYGSQNLKHVGVILQRSALVLLLCCFP-CWAL 133  human MATE1

T (S ) Secondary structure of pFMATE

120 130 140 150 160 170
v v v v v v
LPAIDSLFRSM-GA--EAVELAIEYARVLLAGAF I IVFNNVGNGILRGEGDANRAMLAMY 172  pfMATE

LFQTQF I IRFM-DVEEAMATKTVG YMHAVIFAVPAYLLFQALRSF TDGHSLTKPAMVIGF 168 NorM_VC
FLNTQHILLLF-RQDPDVSRLTQTYVTIFIPALPATFLYMLQVKYLLNQGIVLPQIVTGY 192  human MATE1

CCCOO— ) — G Secondary structure of pfMATE

180 190 200 210 220

v v - v v
LGSGLNIVLDPIFIY----TLGFGVVGAAYATLLSMVVTSLFIAYWLFVKRD-TYVDITL 227 pfMATE
IGLLLNIPLNWIFVYGKFGAPELGGVGCGVATAIVYWIMLLLLLFYIVTSKRLAHVKVFE 228 NorM_vC
AANLVNALANYLFLH----QLHLGVIGSALANLISQYTLALLLFLYILGKK--LHQATWG =~ 246  human MATE1

O e Secondary structure of pfMATE

230 240 250 260 270 280

v v v v v v
RDFSPSREILKDILRVGLPSSLSQLSMSIAMFFLNSVAITAGGENGVAVFTSAWRITMLG ~ 287 pfMATE
TFHKPQPKEL IRLFRLGFPVAAA-LFFEVTLFAVVALLVAPLGSTVVAAHQVALNFSSLV ~ 287 NorM_VC
GWSLECLQDWASFLRLAIPSHLM-LCMEWWAYEVGSFLSGILGHVELGAQSIVYELAIIV ~ 305  human MATE1

] IM7

Secondary structure of pfMATE

290 300 310 320 330 340

v v v v v v
IVP ILGMAAATTSVTGAAYGERNVEKLETAYLYAIKIAFMIELAVVAF IMLFAPQVAYLF 347 PfMATE
FMFPMSIGAAVSIRVGHKLGEQDTKGAAIAANVGLMTGLATACITALLTVLFREQIALLY ~ 347 NorM_vC
YMVPAGF SVAASVRVGNALGAGDMEQARKSSTVSLLITVLFAVAFSVLLLSCKDHVGYIF 365 human MATE1

) O], Secondary structure of pFMATE

350 360 370 380 390 400

v v v v v v
TYSESAQVIKGDLISALRTLPVFLVLTPFGMHTSAMFQGIGEGEKSLILTIFRTLVMQVG ~ 407 PfMATE
TENQVVVALAMQL---LLFAAIYQCMDAVQVVAAGSLRGYKDMTAIFHRTFISYWVLGLP 404 NorM_vC
TTDRDIINLVAQV---VP IYAVSHLFEALACTSGGVLRGSGNQKVGAIVNTIGYYVVGLP ~ 422  human MATE1

I G 5e<ondary structure of pMATE

420 430 440 450
v v v v

Y ~TLGLRGVWIGIVIGNMVAAIVGFLWGRMRISALKKT+ 452  pfMATE
TGYILGMTNWLTEQPLGAKGFWLGF I IGLSAAALM----LGORLYWLQKQ* 450 NorM_VC
IGIALMFAT----- TLGVHGLWSGIIICTVFQAVC-FLGFIIQLNW-KKA* 465  human MATE1

C— T — Secondary structure of pfMATE

including hAMATEZ1, NorM_VC and pfMATE.
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Supplementary Figure S3. The homology model of hAMATEZ1.a.The structural alignment of homology
model and pfMATE, where hMATEL is in orange color, and the crystal structure of pfMATE in cyan.
b. Ramachadran plot of homology model, where 95% residuals are in the core region.
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