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Abstract

Discovering and developing new drug is an arduous, costly and risky process. Drug repositioning,
by discovering new indications of old drugs out of their original indications, is a time-saving,
cost-efficient and low-risk manner. This made it more and more important in drug discovery and
development. It has appeared numerous methods for drug repositioning in recent years. Combin-
ing the information of interactions between drugs and targets with omics data is a reasonable and
effectively approach of drug repositioning. Dozens of databases including information of drug
targets were constructed with varying scopes by different research groups in the past decade.
However, it is inconvenient to researchers who need such information because of the lack of coor-
dination in naming rules among these databases and the existed data omissions or redundancies.
So we create a new database of drug-target interactions by manually inspecting and standardizing
the data collected from these databases and scientific literatures. In the current version, there are
766 drug/compound entries, 746 target entries and 2862 items of drug-target interactions in the
database. It will facilitate researchers to get the information of drug targets easily and quickly,
providing clues for drug repositioning.
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FEREA AN, BAR. NERERA, SEREBKRIDREMER. WEEL, NERIEFEDK
WIENDE, ATABAEEAN. FRRRA. MERE, EERANGYIT R EZERR, TSy E e
RIEHRE, HPBRe YRGB MALEIETANE R E—MTTRTE. ERIAH
RZ DR B B T R A 2B AR BRZSERAE, T A RS HFERBIRBUTRIIMER, HEFH
HEIFKAARFGEIRN, EUEEAEAMERMTR. HERIIGSEES R ENFNRE
BR, HERRGRZ SLIEMIIE R, HERAMGER, BT — N EHNERGYEE RBEE. w8 E
WEHF766 M MUEW. 7461 RM2862 % LW /M EMAE M EERKIMER . MERBMLAKEH T
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1. 53|

WA R A mBRN . mXE . PRSI R DL BT, W T A
TIREWIC . SWSLIRiE 7t IE R LS 2 AR, SFRIRHN 10~15 fE[11F1 8 123 c[2], H)
FRAK . 254 7€ £ (Drug Repositionging), JRFRE 24538 FH , & 48 K48 O b 17 259 i id B sk i [3],
P B R A VERG 2, nIOROR BRI R B RS R SCAR o AR SR I 2 2458 FH 2 2 2 TR AR R B,
JRFT A5 SRR 7 0 IS5 19 P 18 b 0 < I PR s B AR R L T FH SRR T B Rk D e b i [4]. P& 2R
MIEAR B PO R R MRS B2 B, B T iR TR 4 [5]. R4 5CH 73 #t (genome wide associ-
ation study, GWAS) [6]. ZrEIVERI[7]55 M SHAR I 2 Fh 2 s e A 7 vk X7k, BEs 2
B SOAE AR S BRI SRR AT 29 B e AL T — T B A SRS . L, L — AR T
YRR SE AL T IR I B 24 D RO R S L A

ITEeAE, W N AMIFRE LT 2 B S AR A E B EEE . 4, TTD (Therapeutic Target
Database) J& T~ - 2 37 H 55 25 53 1) 245 W0 8 s 12 o 2800 B B AT S 2360 AT A 25 EE R 43
TAE R, B4 388 A MY LT 461 A4k Tl AR50 B Be i) A A H & IEFE BT F8 I R A5 1 1)
2y e 45 B8] DrugBank J& — AN 2GR . 2GR I PRIE SR AR AE B ARV i
TG B MG EAEARFE), 1ZEHATSA 1602 /4N 32 El 4 i 24 i I8 B8 2 = (FDA)E L 1 /N7 AL 2
250 . s HRIE R 5 3 R 20 R4 P (Kyoto Encyclopedia of Genes and Genomes, KEGG) /& — /M4 T b2
EE. HEEAGEEMAGE RNLGEHEIEE, K KEGG COMPOUND #1 KEGG DRUG %4 & &%
HAZ CHIESE 28 545 S . PROMISCUOUS NIE Rt 454 2590 38 M Z5WIRIE M T — AN
FIF 259 5 52 A (B 5 [10]. Bk4h, 645 PDTD. CTD. Drug2Gene %5[11]-[1314uHk e 35945 3 K 254
AR
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SR DAL X e Rt PR o T AN R), A5 EORIEIR AN, S 3OA S50 SRR BTN 15 BRI AE —
i, ZiPANEE S e A ORR G B, F AR BIR BN EOUR IR . AR RAE SRS V) 1 24
YRR s AR S B, BN R A AT A . BRI S, IR TR E TR ST AR, RERT XL
1. B, AR 2 PERS R RIS AT PR3, JF HA ) B SR, o 25 REE SR A5 B AT A AL,
@577 —N4% 4 BCTD (Bioactive Compound Target Database) ()7 £k 250458 S BB, J7 8078 N kAT
251 E ML AT

BCTD #idfa 25 i) G SR 15 B AH ST 78N B3 SROsEAT 25 ) 38 T 78 . %k BCTD o e (i 25 i
W RE S IR BIE T A — 3 S A R 295 B, 456 000 B0 ik IX SoAN [F) 254 2 75 B AR D e s
B R AW H A AN R 25 RS 55 I, S G T 4R BE A XS AR ML GRS YE T A 201, AT HE T H
W1 RTRE AT X N2 D Re . 13 FE H AR T S kAT B B D71
(http://biotechlab.fudan.edu.cn/database/bctd/) .

2. MRFNEE
2.1. BUEXIR

BCTD %4 & N 5 342 @it N T & # A4 DrugBank. KEGG. ChemBank. CTD. TTD [8][9] [11]
[14 S50 2 AR B SCHRT S . AHIF AL 4LiE ¥ 1000 2 Fh FDA ft#E I B AWt/ T & (G
KEZBONG), TR REZ HEARBRTRZGY), TR gioh2i4), iEid DrugBank 544 22
Prif . R ARG A R NS S . DA HUR E A WA R 254, WEid PubMed A1 Google Scholar 7 i
ZAYIAH TR RS B o 55 2 B AR R B 545 2 I 25 A sk = S50 5001 (1 25 W B8 M EAE A R
TRBE A M SRR B SE I8 SO RF OB, Mg T BCTD Bdlife. thah, AEdi e 424t DrugBank. UniProt.
GenBank. GeneCard. GenAtlas. HGNC Z& 4N H it — 20 T AR 25 B 5 PEARAS 12 o
2.2. BIBEEROKIIE

BCTD %k P 2 £ WampServer (V 2.5)F78 T 14 2k, %3R5 2 7F Windows “F- 4 |- ] Apache (V 2.4.9).
MySQL (V 5.6.17)F1 PHP(V5.512) 8 i K 3735, Apache. MySQL Al PHP J& H AL FFIRFEF, K&
W ERBRAEH, HATOEREA RTINS RN ST G, N KB R I 2 & Bl
A

AHAE TR WA AT B B RGBS .

Bl FE RIS BIS B, A BUEAE B 7E MySQL $diE e b, it iR 55 3% (1) PHP AR BEAT $0 45
Vi) SO RESEEL . FH A U R AT B PE U I

3. /R
3.1. BIWERE

AHHE IS 766 A2 746 ANFE SR 2862 S5 ML G WAL SO AR R IME B . ARPE T 251
R F E BbrAEE 4 24542 (International Nonproprietary Name, INN), #i% 254K 5\ INNs T 5% H 2% [
I HE 1) 44 B (British Approved Name, BAN). & K H ) 4 #& (the United States Adopted Name, USAN)& &
BRoe Z 51 (Merck Index). A Hb ik B2 8 1 o AIRE DR 1R FH Uniipot 250405 e rh R 44 BRI 52 (1L AH N B 2 o

3.2. ¥i¥EE WEB #0
BCTD & M dbfE LB B,  H Rl Bt - Al MG R 25 W) ML s AR LR o sl AT
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1 F7R. 1 TL(Home) @& X AR 2 AR, FH P T 3 o DT 6 A5 e 912501 . $i 5 (Guide) T T
T F P ane] TE A b A FH RO R AR S Y2 o FH P 8 A5 P I A mOR AR s P 25 B0 Rl ) A A i T BB
WL, Byar i i Bk & A1 (Contact Us) S it 45 30411 30 B (Browse) 7T T B P A1 15T, 244531 . (Drug Browse)
HIEE s 55 (Target Browse), F 7 AT 43 5l NP A B2 1 A 8cHts e 1) B N 4 o P R A7 1 A A il
(10 94 2% HE i N 24 9 kL 555 44 Bk O 3% 5 24 9 (Drrug) 5 # (Target) ik T 47 147 5 5 1), 75 AT LAJE it 25 160
(Search) TUHI#EAT 4H & £ if]

HEE W T A AR s R an s 2 froc. P rlidEid BCTD 4+°%5(BCTD ID). #4544 %% (Drug Name)
CAS &5 (CAS Number). DrugBank %5 (DrugBank ID). #E 5 (Target). Uniprot 4% 5 (Uniprot ID). ZE:[A
% FR(Gene Name). ZjEE{E F (Pharmacological Action). %% (Species). 1FH (Action) LI F4E 2 #1740
8], BCTD ID Jy BCTD #dfs FE MR T 1% e h & — M2 KM — 4 5 o ASPE Th 254 24 PR B R FH bR &
4 %4 (International Nonproprietary Name, INN), ZiZZ5¥A %N INNs % 5 E H#EAE ) 4 Fr (British
Approved Name, BAN). SE[EKH 4 FR(the United States Adopted Name, USAN)ZE# B 7w % 51 (Merck
Index). CAS % 355 #2& i1 36 [E k2 i+t (Chemical Abstracts Service) &t —ANMb 24 5 AT HE AL KM — % 5 o
254 F T B0 A 24 BEAE FH AT R S B BB AE S, T RTIE SR “yes” o “no” B# “unknown” .
FH Pk a] DA B 25 W5t S8 AR T, 455 (inhibitor) . 4355 (antagonist) . 4 5h 7 (agonist)Z% . Bk
TEZIM TR “ Acetylsalicylic acid” (ZBE/KER), 1EHEFZFRFHIN “P35354” , 4R W sunl4
2. TEIE 2 frongi B, 4% BCTD ID 8{ Drug 0] B/niZ W iEdifs B, s 3 frs; 1E$ Target ¢
Gene ] B R FE S ELN(E B, 1l 4 foR.

Canrrh Cuida S b g i
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Figure 1. The navigation bar of BCTD database
[ 1. BCTD ¥ E SA4=

>>Home>>Search
BCTD: Bioactive Compound Target Database

BCTD ID: (BCTD ID, such as BCTD00036)
[Drug Name: |Acetylsalicylic acid ](The name of drug, such as Acetylsalicylic acid)
CAS Number: ( CAS Number, such as 50-78-2)
DrugBank ID { DrugBank ID, such as DB00945)
Target: (The name of target, such as Prostaglandin G/H synthase 2)
[ Uniprot ID:  |P35354 ](Umprot 1D, such as P35354)
Gene name: (The name of gene, such as PTGS2)
Pharmacological Action (The pharmacoligical action whether is known yes no, orunknown)
/‘V Species: (The species of target belonging to, such as Human)
]ﬁé{ )If[m[ Action: (How drug acts on target, such as Inhibitor)
>>Home>>Search
W BCTD: Bioactive Compound Target Database
BCTD ID DRUG Target Gene Action Pharmacological Action
BCTDO0036 acetylsalicylic Prostaglandin G/H PTGS2 inhibitor ves

acid synthase 2

Figure 2. An example of the search interface and result interface of BCTD database
[5 2. BCTD HEFEA A TN E KR EALE R RS



4. ¥ig

I il BCTD #5766 A2 746 /N ZH0HE R L K 2862 2% 2455 #E A ELAE T4 /2. I
FEXT T 2550 R € AN BN ERA 2 /0 31 0] BN 25058 RO T8 — B[ 15], (HR] LA E K2 B s 8
H[16]. Drews [17]F 2000 4 f 544 H A0 O AR BT A 239010 7y T 08 483 A, i AMAN & A
BSE 417 ANCAOFEBUR . PUR BRIP4 RAE YUK Z54) . Russ [18] 55 B 5T 0 % B AR WA
2000~3000 # & F A N 25 HE s o Peter [19]45F ILRE AT 25 WAL mid iR BN 218 Ao bk, A AR
Z R WG B ST BTN RE 55 IHF 5T, 40 STITCH (Search Tool for Interactions of Chemicals) [20]8[ 4k
V- A A EAERELEARE, Hhad TEETIEE. B2, HAiCmmyAme a RAFHH
A, RN IEA S 2 L A Re R . A T4 25 e i FU I It FRATTHRRR 1 ANHERA 1)
TR HE R 25 R e AREER LA 746 AL S A O S0 BOCHR SR, BLAE AR AL A 7838 22 i Al
IEAERF T . Hodt 98.5% (738 M) NEH, EHEHH 84.1% (618 NN AEEH, HRIAME . HH-.
WiEE A AR AEHURG2GWIRE

BCTD HAIA 1.0 A, BEEE/N HASBAR TR, Bt BB FEEBIEENE . B R
YBERAFIE, BAW . HIR, PSSR AYAERAEE, W& RE(Indication) il % (Synonyms)
EA I AE F HLAI (Mechanism of Action, MOA)Z% . [A]IsH B NARAL BT )42 11, 328 L& Bl Th R LLS S 77
HIEH

BCTD %4 & (1) g 32 R K4k 1858 N A& ) 5 SR 2G4 w5 B RE , 4% 1 w0 A St 1]
I HEEE BCTD Bl ER e 5+E, XM ARG B W 5 . BCTD ¥ e i) i ST AT 70 5 AL
(A5 B 5 5 0 0k T g Mot H o, SEIN SRR T 2 E E A B SRS 5 0 iR A, B T 2 ELE NI AT IR AR
2,0 BT I 25 e AL B AT o AR BIE FTE AT DLIE S M SRS SRS BCTD kAT 254 3 e A i A«
4G, ExT BCTD £ FER &), BT e d 2 EH T R — 8 AR ZE R, 4a4E0y
SEES IS UE X LEAN [ 25402 5 B M R B DhRE, KU AR IRZIW ) #T DhRe s B KR 200 H AN R 25900 (1) B
FUSE, I eI B T R B A RBE s R AR I 2, AT AT oy ] B BT R

BCTD ID Name INN Synoenym CAS DrugBank ID Structure
o] OH
tylsalicyl
BCTDOD036 :E;y e aspirin, USP 50-78-2 DB00945 H;(YO
o

Target Action Pharmacological Action
Prostaglandin G/H synthase 2 inhibitor yes
Prostaglandin G/H synthase 1 inhibitor yes
Aldo-keto reductase family 1 member C1 inhibitor unknown
78 kDa glucose-regulated protein binder unknown
Nuclear factor NF-kappa-B p100 subunit antagonist unknown
Nuclear factor NF-kappa-B p105 subunit antagonist unknown
5'-AMP-activated protein kinase subunit gamma-3 activator unknown

Figure 3. The detailed information of acetylsalicylic acid, this figure has not displayed all
targets of the drug while the whole information is on the website
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Name: Prostaglandin G/H synthase 2
Kind: Protein
Uniprot: P35354
Gene Name: PTGS2
GeneBank Protein: 201988
GenBank Gene: L15326
Unirpot Title: PGH2_HUMAN
GeneCard ID: PTGS2
GenAtlas ID: PTGS2
HGNC ID: HGNC 8605
Species: Human

Drugs

BCTD ID Name Action Pharmacological Action

BCTDO0DD32 thalidomide antagonist unknown
BCTDO0023 LM-1685 inhibitor yes
BCTDOO755 NS-398 inhibitor yes
BCTDO0024 SC-58125 inhibitor yes
BCTDOO367 aceclofenac inhibitor yes
BCTDOD449 acametacin inhibitor yes
BCTDODD36 acetylsalicylic acid inhibitor yes
BCTDO0249 benzydamine inhibitor yes
BCTDODD22 celecoxib inhibitor yes

Figure 4. The detailed information of prostaglandin G/H synthase 2, this figure has not
displayed all drugs acting on the target while the whole information is on the website

[E 4. BMSETSIRE G/H &85 2 iFAES, ARKRIIEIERFZEBS£I4H, 5T
RO DB B

VIR, ARTRACI “BER K" (the Connectivity Map, CMap) [5]3%43 BCTD EH A 766 #1244
AbFE 22 Tt N R4 i 3 Pk Rl ek iy, DU BRI 7R L RRIE 1S 95 I N 21 BCTD #dl i, B G

IR R LA A SRR D e A2 B s P R 2k 2. B BCTD UM BRI 5238, M O
M AL BN R, N2 R 2 BT
5. &g

BCTD Hu#i e & — MRS 1 ITEL 2508 O8O 2, H T 766 ANZ54010 2862 4680 A5 E.,
FUR] A AR Z . AR P AR [ AN A TR B RVRE SOk . BRATTE RS x BCTD #EAT T4
RIsess, MNTE 245 BRITHAS, WIEEAer i — 5 T 2540 SR [R5 4 338 (O B e, A 25 28 o fr 4
PRI, FIN R TAEE . IRARIE A 242k E AN [FITS S A A BRI A -
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