OPINION

Drugs, their targets and the nature
and number of drug targets

Peter Imming, Christian Sinning and Achim Meyer

Abstract | What is a drug target? And how many such targets are there? Here, we
consider the nature of drug targets, and by classifying known drug substances on
the basis of the discussed principles we provide an estimation of the total number

of current drug targets.
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DrugTarget SiteSimilarity Tree Workflow

107 sample drug targets w/ligand-binding sites located in TIP
— Imming, et al. Nature Reviews Drug Discovery 5, 821-834 (2006)

Binding site similarity scores computed (TIP/SiteSorter)

Site-similarity scores normalized

— AB_Norm := AB/(AA+BB-AB)
 AB -Site Similarity between sites A & B
 AA /BB —Self Site Similarity Scores

MST analysis (PP/Kruskal) and visualization (Cytoscape)



siteEID | accession description seqEll (maodelEID | siteDescription
365202 | §30ch MIMP-13 2506583 | 250652 RZ1
7a8116 | 2a3al CHITINASE 217290 [ 749945 PrX
723335 | Zaixh GLUTAMATE RECEPTOR 2 278677 | 70397 CHE
TE809 | IPI0O004511 .3 | lzoform 1 of B-phosphofructo-2-kinasedfructose-2 B-biphosphataze 5 a326 YEB9E0 EDT
364952 | 1h9sd PROTEIN (MEURAMIMDASE) 25777 [ 257724 RAZ
JBE0YT | 1aSud MAP KINASE P35 252562 [ 259435 SB4
35429 Thozt PROTEIN (DIHYDROFOLATE REDUCTASE) 2593352 | 232993 FRD
714336 | Zbsmé HEAT SHOCK PROTEIMN HSPA0-ALPHA JO7207 | 707205 B
755540 | 12064 MOL_IC: 1; MOLECULE: SERUM ALBURMIM; CHAIM: & B 254575 [ 751504 I8P
373834 | 1c3rh HOLP (HISTOME DEACETYLASE-LIKE PROTEIM) 262003 [ 262006 SHH
74433 | 1aymi HURARN RHINCYIRUS 16 COAT PROTEIM 2561897 | 262530 W
59156 | PIO0O31651.1 | Cell division protein kinase 2 2649 50540 F15
590655 | 2duxd, ALDCSE REDUCTASE F35240 G52067 IST
JEE370 | 1eTwd PHOSPHATIDY LIMOSITOL 3-KIMASE CATALYTIC SUBLMIT 271861 271863 L2
354352 | 1e89x4 CYTOCHROME P450 51-LIKE RWO7E4C 272178 | 272205 TPF
g61155 | 2eufB CELL DIVISION PROTEIN KIMASE 6 301550 [ 850279 LG
1136036 | 2hagd ACETYLCHOLIMESTERASE 270169 [ 274911 E20
g55979 | Zewgld FARMESYL PYROPHOSPHATE SYNTHASE 9582375 | 682374 hA0M
385600 | P28523 Casein kingse || subunit alpha (EC 2.7 1117 (CH I (CK2-alpha) 166467 [ 275610 EC
394262 | 1fkos HI%-1 RT, A-CHAIN 278362 | 275366 NYP
406669 | ThEGA, MADPH DEHYDROGEMASE [QUINCMNE] 1 288837 | 288536 RH1
412833 | Thpzd POL POLYPROTEIN 282422 | 29241 AAP
2773 [ 1iTma S-ADEMOSYLMETHIOMINE DECARBOXYLASE ALPHA CHAIM 294845 | 294544 CG
B85 | 2fkys KIMESIM-LIKE PROTEIM KIF11 F35705 [ 904125 BACY
2377 | 1g21s COAGULATION FACTOR X 280977 [ 297285 il
912369 | 2cbod GLUTAMATE CARBOXYPEPTIDASE Il 16425 | 905092 5]
443116 | 1lews FRUCTOSE-1 B-BISPHOSPHATASE 309431 309430 CLI
456013 | POAEKS Enowyl-[acyl-carrier-protein] reductase [MADH] (EC 1.3.1 9] (NADH-dependent enoyl-ACP reductase) | 261709 | 319171 AN
454196 | 1a2cH ALPHA-THROMBIN (LARGE SUBUNIT) 251475 | 322662 COA,
913039 | 2o9id CORPHAN MUCLEAR RECERTOR PXR 905335 | 905534 444
471322 | 1ad424 CARBOMIC ANHYDRASE Il 251733 | 331516 CEL
1143047 | 12264 POLY (ADP-RIBOSE) POLYMERASE 251447 [ 313428 450
445730 | 1plGa SORBITOL DEHYDROGENASE FMava [ 31Evz2 are
443617 | 1n2n& IMDUCIBLE MITRIC OXIDE SYMTHASE 30255 [ 310255 14000
S01137 | Zhajs REVERSE TRAMNSCRIPTASE PEE SUBUMIT 345177 | 355095 TPB
633552 | Tu3rh ESTROGEN RECEPTOR BETA E75596 [ 675595 397
43876 | Tuwha B-RAF PROTC-OMNCOGENE SERIMETHRECNINE-PROTEIM KIMASE 349390 [ 349585 BAX
497349 | Zoddd HEAT SHOCK PROTEIM HSP-S0 ALPHA 350046 [ 350066 PLH
638512 | 1fod4h HAMTHIMNE DEHY DROGEMNASE 278895 | 630202 ¥EH
494757 | 1wi3A DIHYDROFOLATE REDUJCTASE 350354 [ 350953 TAB
T21436 | 1274 PROGESTERCME RECEPTOR 344318 [ 712237 Tas
1256564 | 1nSns CLASS B ACID PHOSPHATASE 2411 12682183 | SHG
12885818 | Zhogd SERINETHRECOMME-PROTEIM KINASE CHK 12828599 [ 1283174 [ 306
13096586 | 2pzit PROBABLE SERIME/THRECQMIME-PROTEM KIMNASE PHMNG 1312543 [ 1312542 | AKX
1407019 | 2nwess, METHIOMIME AMINOPERTIDASE 2 G5857E0 [ 1407601 | Th4
1425195 | 3d7z4 MITOGEN-ACTIVATED PROTEIM KINASE 14 1431039 [ 1431035 | GKS

Example
DrugTargets

in TIP



Example BioActive Molecules from DrugTargets
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siteEID: 559973 Treatment for
Osteoporosis

siteEID: 335600 Antidiabetic
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siteEID: 406663 Artineoplastic
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siteEID: 412773 Antineoplastic







SITE SIMILARITY BETWEEN
HMG-COA REDUCTASE (1hwk ) XANTHINE DEHYDROGENASE (1vdvA)

Locus
HMGCR 117
XDH YSH




