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BWE N HBEPLERM T B . TR 4R 4F-CDK ( Chemistry Development Kit) #5255 5 170 e &0 25
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PR, GERFTM, TR A RN A o O T AR S5 50T I M X P-gp IR UM B S ZEAVE . A X 3
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PRI S5 X 25 80E , 4k 212 AMEEY. Z B3] P-gp IR R 220, ARzt
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gER A n 5 A WA B S S B IR AR RS ( Open-Source ) Java B2 /3. H AU A9 CDK ( Version
20050826 ) 7 QSAR ALy T HEAL T 45F 20, b, UMD, Hiff B2 5 5 B8R AT SE T AT K
CDK AYTE4R{5 Bi52 % CDK ‘B 5 Mk (hitp://cdk. sf. net) .

Table 1 Training set "

Compd. Sub.|| Compd. Sub.|| Compd. Sub.|| Compd. Sub.|| Compd. Sub.|| Compd. Sub.|| Compd. Sub.
CGP41251 Y |[Ritonavir Y |Digitoxin Y [[NSC268251 N |[NSC676617 N |[Hydroxyrubicin Y |[Methotrexate Y
CP100356 Y [[S 9788 Y ||Digoxigenin Y [[NSC314622 N |[NSC676618 N |[Mthylprednisolone Y |Mitoxantrone Y
Doxorubicin Y |[Saquinavir Y ||Diltiazem Y |[NSC364080 N [[NSC678047 N ||Pristinamycin IA Y ||Ondansetron Y
Estradiol Y |[[Spiperone Y ||Docetaxel Y |[NSC49899 N [|[NSC686028 N |[Trifluoperazine Y [[Perphenazine Y
Etoposide Y |[Tacrolimus Y |[Emetine Y [[NSC606532 N ||Nigericin N ||Triflupromazine Y [[Fluphenazine Y
Haloperidol Y |[Teniposide Y |[Endosulfan Y [[NSC615985 N |[PSC-833 N |[Chlorpromazine Y |[Neostigmine Y
Idarubicin Y |[Terfenadine Y |[Epothilone Y [[NSC623083 N ||Paraquat N ||Corticosterone Y ([Valinomycin Y
Indinavir Y |[Topotecan Y |[Isosafrole Y [[NSC630148 N |[Phosmet N |[|Cyclosporin-A Y ([Cinchonidine Y
LY335979 Y |[Toremifene Y |[Pafenolol Y [[NSC630357 N ||Prednisolone N |[Dexamethasone Y [[Clotrimazole Y
Loperamide Y |[Verapamil Y |[Rapamycin Y [[NSC630721 N |[Progesterone N ||Dexniguldipine Y |[Daunomycin Y
Losartan Y |[|Vinblastine Y |[Safingol Y |[NSC633528 N ||Propranolol N ||Staurosporine Y [|Cefoperazone Y
Methadone Y |[Vincristine Y |[Vindoline Y [[NSC639677 N |[Ranitidine N |[Trimethoprim Y |[Thioridazine Y
Morphine Y ||Yohimbine Y ||Aldicarb N [[NSC648403 N |[Tamoxifen N [[Mitomycin_c Y |[Fexofenadine Y
Nelfinavir Y |[|Acebutolol Y |[|Aldoxycarb N [[NSC653278 N |[Testosterone N |[Phenobarbital Y ([Domperidone Y
Nicardipine Y [|Adriamycin Y ||Amantadine N [[NSC664565 N |[Triamterene N ||Catharanthine Y [[Pararosaniline Y
Nifedipine Y ||Amiodarone Y ||Atrazine N [[NSC667532 N ||Aminocarb N ||Dipyridamole Y (|Chlorambucil N
Paclitaxel Y |(|Azidopine Y |[CHAPS N |[NSC667533 N |[Mannitol N |[Daunorubicin Y |[Methotrexate N
Phenytoin Y |[Bisantrene Y ||Carbaryl N [[NSC667551 N |[Reserpic N ||[Mithramycin Y [([Tetraphenyl- Y
Prazosin Y ||Cefotetan Y ||Carboplatin N [[NSC667558 N |[Triforine N ||Chlorpheniramine N || phosphonium
Puromycin Y ||Celiprolol Y ||Carmustine N [[NSC668354 N ||Vinclozolin N ||Cyclophosphamide N |[S-Farnesyl- N
Quinidine Y ||Cimetidine Y |[Farnesol N |[NSC671400 N ||Lidocaine N [|[Podophyllotoxin N || cysteine
Quinine Y ||Colchicine Y |[Fluorouracil N [[NSC674508 N ||Lindane N ||Fluazifop-butyl N |[Deoxypodo- N
Rhodamine Y ||Deprenil Y |[ltraconazole N [[NSC676602 N |[Melphalan N |[Methoxychlor N || phyllotoxin
Rifampicin Y |[Dibucaine Y |[Leptophos N |[NSC676615 N |[Mevinphos N |[Pyridostigmine N
Phenoxazine Y ||[Flupenthixol Y [[Mirex N |[NSC676616 N ||[Midazolam N ||Propiconazole N

# Sub. ; the compound is P-gp substrate. Y means yes; N means no.

Table 2 Test set”

Compd.  Sub.|| Compd. Sub.| Compd. Sub.|| Compd. Sub.|| Compd.  Sub. Compd. Sub.|| Compd.  Sub.

Flunitrazepam Y |[Nimodipine Y ||Calphostin_¢ Y |[|Leupeptin Y [[NSC309132 N |[Morphine-6- Y ||Practolol N
GF120918 Y |Promazine Y ||Cefazolin Y |[|Vinorelbine Y |[NSC617286 N || glucuronide Sumatriptan N
Gallopamil Y |Reserpine Y |Chloroquine Y |[BIBW 22 N |[NSC666331 N ||Dehydrocorti- N |[Trypan blue N
Hydrocortisone Y ||Actinomycin_d Y |Digitoxigenin Y ||Cortodoxone N |[NSC667560 N || costerone Cytarabine N
Ivermectin Y ||Aldosterone Y | Digoxin Y ||Dialifos N |[NSC674570 N ||[Epipodophyl- N

Lovastatin Y ||Amprenavir Y |[Epirubicin Y ||Dieldrin N |[NSC676593 N || lotoxin

Monensin Y |Bepridil Y |[Erythromycin Y ||[Epinephrine N [[NSC676610 N

# Sub. ; the compound is P-gp substrate. Y means yes; N means no.
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HORAYHGRTT MR > F IR S P-gp ZIRIMYSC R, BF5E b BEAL AR AR 5 722 0 e R0 e A 28 TH R 4¢
T R SEEE (Chttp ://www. r-project. org) .
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PRI 120 BRI, VB0 00 5 1 I
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KB, 6 AN B BB S B Ry Sbe 213 7,50

85.71% ; Xﬁ]f%%iﬁ%u E‘JEE@%@@ 87.50% ; Xj?”EJEE Nonsubstrate 3 15 83.33(85.71)
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Identification of P-gp Substrates Using a Random Forest Method Based
on Chemistry Development Kit Descriptors

MA Guang-Li', ZHAO Xiao-Ping’, CHENG Yi-Yu'"
(1. Pharmaceutical Informatics Institute, Zhejiang University, Hangzhou 310027, China;
2. Zhejiang Chinese Medical University, Hangzhou 310053, China)

Abstract A model to identify P-glycoprotein( P-gp) substrate was constructed with a random forest method
based on open source software CDK ( Chemistry Development Kit) descriptors and a training data set which
contained 170 compounds(96 P-gp substrates). The study on the relationship between CDK descriptors and
P-gp substrates indicates that sum of the atomic polarizabilities and charged partial surface area play important
roles in identifying P-gp substrates. An external test data set containing 42 compounds (24 P-gp substrates )
was employed. The correct classification rate on the training set is 99. 42% and the correct classification rates
for P-gp substrates, non-substrates and the total compounds on the test set are 87.50% , 83.33% and
85.71% , respectively. Leave-One-Out cross-validation correct classification rate ( 212 compounds ) was
77.4%.

Keywords P-glycoprotein( P-gp) ; Random forest; Pattern recognition
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