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ERROIMET, BATHIRSG/BHSN TV AT LADOMEBRZRELE T, SEESH(THSMOZES.
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{tEMORE2EFTMEVDIA—DOENZELTVWTE. BRRENRL LD, LEABUERREZ
FAULTWTE, BEOHENRIBOEDEBLDIAFTAFKRLABFEHZELTVET. CNEDIZXFLAD
BHEeEBEIZIEE IROBVWEREHFMZITS LTBHTEERETY, EATRS/EBHINT
WBZHDZ2MH (B) ] XBIRXTLAN-ZCRUEEERGENTEFELEFEA. COMR
LD, A2V OCLZREMTFMIESRXTLAOEBOATPREH BB LU CWEZEZLFLET.
Fre. BERB CEBERRIRTLO/INCILYNECRHBENET, BEL/NCILYRTIRFTAZ
HEL, ROBNMSHESNDZCBIZFRARERSET BL4OIRATACHIDIRBMBEMASTEZHE
T—ATOTEFICKD, E5CRVTRETETT. BHNF v RZ22ITERNLELELEFLET.
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Best Poster
¢ P1-18 Hisae Yoshida

Title: Molecular Simulation Analysis of RNA Aptamer to Human Immunoglobulin G
Author: Toshiki Fukaya, Masahiro Sekiguchi, Emire Inomata, Kazumasa Akita,

Takeshi Ishikawa, Taiichi Sakamoto, Kenji Yamagishi

Excellent Poster

¢ P1-13 Tomohide Masuda
Title: Fragment ER : Efficient and Accurate Binding Free Energy Calculation Method
for Protein-ligand Complex
Author: Ryuji Tanimura, Nobuyuki Matubayasi
¢ P2-14 Kazuki Yamamoto
Title: Human insight in drug discovery: docking pose selection in protein-ligand
docking and hit-compounds selection in structure-based virtual screening
Author: Yoshitaka Moriwaki, Keita Oda, Masahito Ohue, Itsuo Nakane, Ryunosuke
Yoshino, Hayase Hakariya, Tadaaki Mashimo, Mitsuhito Wada, Yoshifumi
Fukunishi
¢ P3-11 Attayeb Mohsen
Title: T Using gene expression profiles to identify the underlying mechanism of
adverse drug events
Author: Kenji Mizuguchi
¢ P4-07 Ryuta Saito
Title: Estimation of Mechanism-of-Action of Pharmaceutical Compounds Based on
Systems Biology Approach
G\‘ Author: Masahiro Okamoto {/a
¢ P5-02 Kazumitsu Onizuka

Title: Spontaneous pseudorotaxane formation methods targeting on nucleic acids

Author: Takuya Miyashita, Tomoko Chikuni, Fumi Nagatsugi
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Knowledge Management Challenges in Modern Drug Discovery

VakyF - TFuyR e Ta=T

Josep Prous, Jr.

Prous Institute for Biomedical Research S.A.

Via Augusta 59, Office 706-707 08006 Barcelona, Spain

E-mail: jprous@prousresearch.com
(F X3+ H September 10,2016; ZABAH November 30, 2016)

BS T REA R ERFIEZIRY AND Z L2 L0 | ERAEMFEENER L T,
ZORER, FIRICES 3557 7 AL HITH LWDIEERIEMAH S0 S TR, 0
WCINOLOHLWFEIAEHATHD, LL—FH T, ZNHOTENSITRKRED
FeZNELNETD. LVEEREL O L WV EERERERRTL-0OICE. Th
LT —HEEA LT WRICHBIL T2 Z ERMATH D, EWDITH, THFHROBE
DHEHRLIZZLI2E, OTEFEDTD I E S TERN - BM T — 2 DR
BB WA+ 5 Z LIS ROMREIC 72 » Tk, EIBRIEICB W THER & fFRLF D
2 ODOHFEM R L CTHEHRT 5 2 EOBEEM|ICONWTIERD, BRI, 1BELEOE
Ty RARA VN THDIREIEMERS L OEE T v 7 0 — L L0 T R580% BFR AT
HFRET VOBRRBICESEZ Y TTHRRD,

Abstract : In recent years, biomedical research has evolved with the incorporation of multiple
experimental techniques which have permitted new therapeutic targets to be determined along
with genomic implications in disease. Despite their usefulness, many of these new approaches
have led to the generation of enormous amounts of data which need to be structured effectively
in order to discover more active and safer drugs. Fortunately, the advances in information
technologies are making possible to analyze complex data scenarios that could not even be
approached previously. The importance of the parallel evolution of the two fields will be
emphasized, highlighting the development of predictive models which correlate the features of
small molecule with endpoints of therapeutic interest, including therapeutic activities and
toxicity profiles.

& — U — R: knowledge management; drug discovery; data mining; precision medicine
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1. F#
R SERF IR D REHE SR O B CIE IR E R OB AALIZ KL 0 . AIERIZIEREE & &R EZZE L[1][2]. B

e b AR R IR IC 7 > TV D, A E T 2 RO ZORMERLSEL TS (K1) , BT
Sy RFAET—Z0ED ., BELINERICERE S, BYRITEIN & SN ARNZHFRICE DD,
A AN—T"> Mpfb, EEROBELEFERIC L VR T — X BT 2 Z LIXEHETH LD, 2 bd
RS Z MR T 5 Z & THID TAIEIZE T 2 BN EETE 53],

Communication / Decision C

Understanding Knowledge

Processing / Refining C
Information

X|1. The knowledge pyramid concept.

OB 72T — X RO EE 2 5 L BWEH O e X v @En -4 R+ LT, 7—% -
~A =T HEROIHIIRD THEECTH D, ZORMTIX, EWEFIFEL L OBRKRRICB T S50+
58 EZNICEY ZORBHICBITDHTFT Ly Y « R VAL FOBIEL RN ED L ST/ D DO
THNTT D,

2. “1EE-1ERN” 2o “CEER-ZEHEN ~

BHDOIERNZ RO B 2 T, WA R < EHE L0 HME L RIERICEN 2 FIRetE 2 FF o729, Al
B COLEEMAIESDBLREE > TWDH4],  EBRIZ, FeEOIREIEANE  EHEEWR,. 20
FER 2 2 RICHIE T LTH, ARRA~ORENRLEE LWETEZ 5 IR G2V, T HVUTHRE O3B
BERORENMBREZFE B L, TOEENPEELWVINE LRI R D VW) FEICL D, BT, < OM
FaCEAR R TlE, A ORI T DB RELS TH, RREPOH N SNAENITRE LS b en
ZENAHENTWA[S]

ZOEZIIHEES N, EROMAGDE LW IMRICR D, ThbL, BEOLEH I EERERIZ R
TEF$ 2 2 & CHAMRIERIGE 155 Z LN TE D, Z D2 -2 BRI O BRI IS O A 0 M % TeRs
HEFEEE LT, BRI RERREHMEICH LWEZ TNEASHTWS, ZOMAaEZEIFT L7010, 2N
Ay AIDS F 72 TR MR B D X 9 722 < OFIRICK LT, HARENMRA b T 5[6][7. 9 %
THRL, Ty e =X DA FOBENDIT, ZOLIRT7 7o —FIXEBICEV KO ZOEMS 24
T2, ZOVAT AEEEER D IR RFERZEHHT L 2 LRV ETH D,
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3. BB DF LV ~DNRF FZ A L« 7 b

FEEREAN OHEAT | IBEIT AOHT LB D72 IRIL OB T OFRE L~ L 2 [FRFICHIE T 5 DNA +
AT VARKNTI VAT VT h—L - -TuT77A4 VT DHD RNA-seq 72 ENREMRBITHSD, T
O O 32 EIER OBGE 72 [FE Z FIREIC T 523, %< OAFRIIBRE E 7 13RBICET 5 KT v T 7 L 7eiE
B4 2 X7 IS IR RIS AL 2 72 D02 BIZERFZE IR R T LW ATREME 2 SR D #E T T D, < 054,
FEE DRI G L, K5 7R OEMICTE DEFEEOBIIETF IR LTV D, HHNIFEEL W, K
TCIEE R E-Z R ERAEEHPPYE ZELT DR TE2HND Z ERFERRBET I —F 2k
STWD, ZOT7 7 a—F Tk, HEROEND X D 7Kg T 2 TR VBB R 707 X 74— - 4
VNTIE T 8 OSREZ HIE T X B[8][9], PPl ZE(LDE X TIE., EOFI1LZ v EEA KO BN FE
AT 5, T7bblillo¥ X7 EICRFHCHES L, BARERENT D, BEROIEMETNL N LA &
HEEMNRIE SN TV D DK L, AR EDICH DR 7 » MItEEO SN E < | K51 PPIs ZE L
FNTEER R EZ R CD, 6o T, BERA 7 v MR T DRI 720 T 2 BIR CT& 2 mTREMEDME
KOEAOGAE LV ELS, WO RRERN DD, Thbb, MOWENRREELRD, FEFAIET, MM
NRITE D HIEHAS FTRE T D BIVE 2898 L 7248y + OB N TE | O b IAA 5, mTOR/FKBP12 %
Ty =2 —Y VFKBPI12 % XV BEEAE R E L EACT D REMHIA 7 S~ A 28 LTOVFKS06 23, A%
Yy L7z PPLEELOFH] & L THE STV A[10], K45+ T PPIs #4EA & L CLENT 2T 7V rn—FILER
EZINAITHON TV ARVONEIRTH H(FE D) |

#21. Selected Protein-Protein Interactions available for therapeutic intervention

Annexin A2/S100 protein complexes =~ HPV E1/E2 complex p53/5100 family

Bcl-2 protein family complexes HSV-DNA polymerase type 1 complex  Racl/GEF or GAP

BET family complexes IAP/Caspase complex Rad51/BRCA2

Calmodulin/CaMKII IAP/Smac complex RGS4/G protein alpha subunit

Calmodulin/MLCK ICAM-1/LFA-1 RUNX1/CBFbeta

Calthrin/adaptor protein complexes Integrins RyR family/FKBP1A

CD2/CD58 Interleukin/Interleukin receptor RyR2/FKBP1B

CD40/CD154 Keap1/Nrf2 SOD1 dimer

CD74/MIF K-Ras/GEF STAT3 dimer

CD80/CD28 LMO2/LDBI1 STATS dimer

CRM1/Rev LMO2/TALI1 SUMO-mediated protein-protein interaction

CyclophillinA/HIV-gag Mad family/Max complex Tak1/Tabl

CyclophillinB/HCV-NS5B Menin/MLL TF/Coagulation factor VIla

ESX/Med23 complex Myc family/Max complex Toxt dimer

GCK/GCKRP Neuropilin (NRP) complexes Transthyretin tetramer

HIV-integrase/LEDGF p300/HIF-1alpha Tubulin polymerization
p53/MDM proteins XIAP complexes

t MZEUWT 100,000 7>5 600,000 @ PPIs 23655 EHEESINTERY, TN HOMAEEMAZAIEENE LT
B CIEATE, FTI v TTNRYT 7 ADOEERBIICHERTE B[11], Ly Y« =XV A L b
THEA OB 100 [FHERT 5 2 L1, MBI REF—Z BN RICR L L2 E%RT 5,

4. Roh7eZElTy FRA Y FOF M LAT « & —5 v M~ DHER

B DRFZETlE, #ka i 20128 25 RAnnD . —DIEKREREZSH7-DI12 25 OB T vy
=7 FBMEL ENTWA[12], EFEDOR &DIZBWTAENOR#ELZ1T O 72D DER D —o M, etk
R 5 TR GRE (X 2) I REDOHINTH 5, EEHOEFK R OEFRIZIW TR~ O AR # %
BLOZEMORENTIEIZDO - E VBRI SN THWBICHEDL LT, RARERBIREEHIO 1/3 OB IME
RE L TEEMERB L OEEORETH 5[13],
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[X]2. Major attrition rates causes in Drug R&D

DX RIS, L TIEA T « =57y NEEOSBICEALREE > TS, T72bb, —DODih
BREEIZ % L CHE A2 B3P (polypharmacology) ZE[M A& 2 5 Z & T, BT HRED TV RARA ¥ b OfEsf
BIRTDZENTED, - T, #HLWMED TIREEOARENE 2 5 2 DRI, BRRIERA A =X L7200
WZERT 2D TIERL ZEMORMBICORDB DD H D ANEOF T « 2 =5y MEMIZER LIz A D
S ALZHBEEERL O RETHDHER 2, K 3),

322 . Examples of therapeutic targets with associated off-target liabilities

Mecha of Efficacy . Main Organ Class or
Safi I Side Effects Ref
Scton J e ) SR NEE

Alzheimer’s disease Ilypotension

. A Gaslruinteslinal Cardiac
Cognition Ddsorders fradycardia o ; - .
& . . e motility increase Gastrointestinal Toxicol. Lett. 1998, 102—
AChE Inhlbltors Myasthenia Gravis Bronchoconstriction N . .
. . - (decrease at high Respiratory, thoracic and 103, 503513
cancer Respiratory secretions -
- . dnses) miediastinal
Arthrilis Increase
Gaslroinlestinal
oo Arl:hl s S ey - Renal dyslunclion Re“{”'jl.ow' Utz Pharmacol. Rep. 2004,
COX-1 inhibitors Pain Pulmonary bleeding H . mediastinal
. Congenilal disorders . 59,247-258
Cancer Nyspepsia Renal and urinary

Congenital, familial and genetic

Arthritis
- s Myocardial intarction Strokc Cardiac ). Clin. Invest. 2006, 116,
COX-2 Inhlbitors Pain . .
N Hypertension Atherothromhbnsis Vascular 115

Cancer

ArLhrilis

Cancer SCID like immunodeliciency | sl ). Clin. Inwesl. 1998, 102,

Autoimmune diseases T cell inhibition IMImune syster 4214129

Transplant rcjection

I?:LL:::::I'L disease E;‘;F:;::::s'“" (G Neuruluxicology 20041
MAQO-A Inhibitors Gastrointestinal ’

Cognition disorders Slecp disturbances 25,243 250

Nervous system
Cancer Nausea

Vascular Br. 1. Pharmacol. 2008,
e Asthma Vomiting Thymus atrophy Immune system 155,288 290
FDEAD inhibitars {B6TH] Vasculitis and arterifis Mood increase Nervos system Br_ 3 Phatmacol 2008,
Gastrointestinal 155, 308315
Bronchodilalors f.a.rdl_ai.: EanLatiny Thrombucy lopenia e t,och.rancl: Da.ltaba_ls.c_ Syst.
PDE3A inhibitors  JZiSa i) eease Ventricular Cardiac . L= 2B (L EES
COPD [Preclinical) Tachywardia arrhythmia Blood and lymphalicsyslem Tuxicol, Pathol, 2010, 38,
S Hypotension 416428
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System / Organ Class Affected
Cardiac disorders
Nervous system dlsarders
Gastrointestinal system disorders
Psychiatric disarders
Endocrine disarders
Vascular disarders
Metabelism and nutrition diserders
Skin and subcutaneous tissue disorders
Respiratory,thoracic and mediastinal disarders
Neoplasm benign, malignant and unspecified
Hepatabiliary disarders
Bload and lymphatic system disarders
Renal and urinary disorders
Muzculoskeletal and connective tissue disorders
Eye disorders
Reproductive system and breast disorders
Congenital, familial and genetic disorders
Ear and |aberynth disorders
Pregnancy, puerperium and perinatal canditions
Immune system dlsarders
Skin and cannectivity tissue disorders
Infections and infestations
Metabalism and nutrition disordersal disorders

20 30 40 50
# of MoAs

[=]
S
8
S
8

[XI3 . More than 250 therapeutic targets have been linked to safety issues

FBIHRBRIZBEWT—ADOR T T 4 TN LE L, 5 ADNEERMBEEG CTAPBL L7 FAAH FHEH
BIA10-2474 (2B Bl OBNTIRBRIKICIB N TA 7 « X —F y VR ERRD Z L BNETHDH Z L 2w
DTORLE[14], 2O Z L&z, EEEMERERE L OVRRERIZB T 2 REOHE Z AL 572012, &
SRR EIIE R A2EH L, FHMI T _REENZRD D Z L 2 RAT[15], & BT, BEDREN R Z et
¥ RARA > FOFEHFEE NS, K0 IR T — X IEE O EGE~ & R AIBOR N2 D 2 aTREME
b BH[16], BFREICH L TTXTOLF 7 -« ¥—4y MEAEEAEZ BRI Z 13, BT oEEREAM L
AWK L TEBRIARFEMAIT) Z 2 BWR L, MO TEANINDLZETH D, EoT, T2 TTHHESg
S Z Lk, ERAARHEENLER O R/INRBIC L, ZeEMORIED RS Z ) iy FIcEh+ 5 BT,
FEFHIZHIETH D,

5. ‘DAL EER OB FHND “HREER” (precision medicine)~
2015 FDO—MRBE DBV T, KEOA NV KFEHEITHES I L CEREERROB &L, Hx DEHIC
Jits CTEIRE AT 2 DIER T Coh D “precision medicine” OHFFEIZMHE H = L2 S L7,

[ FLIZ AR 70 E D s iRz H 15 L T, #FfE4H /Precision Medicine/ v/ 6 FLiFE7, F&, =
DIFEFTIL, FEEEDPREFE & HFFT 5 TLZRESERIED g8 5 2 TIEHRPFIH TE 5 & &
LET, | [17]

Precision Medicine & 1%, FEIWICEET DGRBS L OEMFR M EZHET D LICL D, BEITEEDOE

LT OIVERIEE R AN ORET AWM AL EREIND, ZOMYMAATIE, LA O
RE LU TR ROUGELZ R LI BEROMREIT O, HHOWRE S ECIBEIENH D5 TH . precision
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medicine DN ASE~DIGEHIL, AL TH 5, TEEOFR I HAIZ A ATRIE D IEH R IR E IS K- T
MHEEN, B b TE BT A) [18][19], &L TiE, BERESCHMOEREFF L, BADOEKE
77 o= (B 2 SES SRR A E T 508G ) ICEATERT DX TRY, Eb LA
BRI XY . K OROTEEODIRVEEEZITO L )12/ > TWb, #il %21, EGFR, BRAF, ALK O
%% L CE Y ERIETIX ROS X° EGFRI 72 B2 G e 24k AR A2 EBE T 52 L ¢, [ UMEMNOBHE ZIRRT
HIEGEL, EWUARRW R L OVEREIRZ AT 2 LN T& 5, EROFER - #EEME . AR H®R.
BLFER, TP 307 BL0T T I v T AT — 2 ERAETH LT, IREIZFEE LT
WABEIOE BB LT O v M T DML AW 2R ETE, S HICHEOEE AR T 58
LWESERFHZAEIIITY) 2B TE S, A0S AIGHE L TRO LY b ORH 5,

- FREDBERK L TREDILEW D R A ARG 22 BRIR 20 R 2 B AT I FFATh

= B LW EEBAI L AW DR £ 72 I THEGUE D WRE /R A 1 = X b % BAFIZERAE

- KV BREREERIRE S LORERE(LE T A L, BETEOMKIRIREZ fTREICT 5

- BRRAROF/FON TWBEREITHT 2 FIICEY . T v 7 - URT Y a =27 ~Oaib & iiss
shd (BisTFERREROBES

— WRIEGED IO DRA b« A7« 77 sz & TE 5 Reft

NS0T Fua—Fohi%, BRI LA, TurFIvsrBLi0o Y ) 2 v 7 IEROERRT
— Ay MRS ERANRTANICER T ZLDTEL T Ly Y « =X P A Lk« VAT LDREINTHE
F4 5, TOHIEKERT NI ALEERTDHZENNLETH D,

6. —FMEDHIIED SREE LAFFE~

FEUEWEIE L BRIR D D723 V) 238 k¥ 2 MEEVEDGIE LATTEDBREN /170 5, FHE, EWMFERIRFED A
A=A DZBT D FEIFIER L7 & OO ZFUTKHE U TR LWIRRIER A TN 2R TIEAR S ERIC S,
FEEE TR DN FRRITR IR IR E B e 5 2 TR o Tlz, ZO X 97T MR F 2 BRRISH I
DRTFERZ N LT 5 A ICERICET 5B LSO SN EENT, OO T Tl EHIEE .
HRIRIEZ U CBORIREE MR A B IC B W TRBIIC Y m =27 MBIl ERoBuEZX 5 (X 4) .

Better understanding of disease processes
and identification of genomic variants
. directly involved in tumorigenesis
Discovery (i.e. gene driver mutations)

Identification of potential hits/candidate
drugs from internal libraries

Determining the implications of these

Pre-clinical events from a drug sensitivity perspective
assessment (including efficacy & safety pharmacology
endpoints)
Clinical Providing actionable insights to optimize
research clinical research & clinical trial design

TRANSLATIONAL RESEARCH

[X|4. Translational Research in Cancer
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KE O ERLAREFIEATA, 100 {8 RAVLLE S AEE UEEFEITICILE L TWD DL, ZOH LT XA
LOEENMEEZABRIORT H O TH H[20][21], FEEEHFIEH D O MG Z R 72 iBHES L <IE PRI AEDOF
RACo72F % ECTHMER ORI 2R AMETH D, £72. 20 [FEBRENLBEDO Y FiiE T
LWV B2 HRBLT 57O, B LAFZEIC L 0 85BN 2 AR O 7 — & % 15 H Al RE 72 Jnalk 2 48
W D2VENH D,

7. T—H « A U ROEEM

INFETOHITIE, FIELEESENPENH LT, AMOEELZ M EXE27-0I2md TRERIEEZ21T> TV
HZLHEBRARNTETZ, ZNHETOFEMISETIIRWERREDT —Z L L0EEAAERKLTBY.,
NHDOERE LIV LT WRICEZ D ZENKETHD, £O—D2& LT, KO TORIRK T2 7 74
NEWETDH ETT =4 « v A =V TENOIEH~OBBERE > TWnD, T—H v A= 71%, [RKH#
W7o T — 2 R—AHNIFAET D34 — MR AT 572010, JelER RN e 73U X A& v
T, RERTFT—ER—ZFIIT—ZEy b, ZHNETHALNTWRWEHZRERAZ BEMICHET 5
Fikl EEFRSND, FEDT —F « ~A = U ZIEOREIX, b HWEFHTT L O (robustness) 35
L OZDETNVEIF RN LANERT DD~ T-F7 — % v hOEIKAET H[22][23], €~ T, IEfERT —
B R— ZFRE EHMIROEMEZRIR, BENRT —F « X2 b—3a BT — & E8EE 42 & e
T a7 Y BRARERIEONLR & FATH, EMEFRICE T 2L BT, 2 ORI
HEEL D, TAMRICE LT, TE, FABLOAEER T, EMESRSHE O L T —Z _N— AN
B EN, FTEEREOHLDEI VAT AL a LTV e v —T 2 ADMAITHEBIN TS, 52, M
ADF—2 LNOF—2PFEAHEE L, H—0O T AT AMENTAEFERB L REINTNS, FRLE X
INEMEFIFROMEAT LY | BT 72 G- Z OIS N5, - T, AIERICE L L 72 # s
AT KEFHICHERS L OERT A 121X, EHMOEMRRINE o L—1 3 VB KO 58 56 & 3t
W, T R—ADESEAMBEICT 2 ENFETETEREIC > TETWND,

FRIFEATHATICE LTk, flix OFREE 7 LTV XADRHNONTERER, D TFOEE T 77410
REICBWTCORIERIIEL THD, ZORFICBITI2H LWL, 2RO FE2ETERRTIA T TV
FIZHDBEDOERRDIERAA D = AL T — X EHIZH L TTFRZITOMERHDE NI ETHY
S HIZHEHEICHEKOH 5K T IFEODDOIERAA N =ALIIEG L TVWDHIIENRENETHD
[24][25].

HWR R BLEN G S, T —% « v A = T OIATHIEERANCEET 2ERICH L, T —X
MBI ORI L 0 . FARRIEHREZME T2 72 OB RE R EDT —F OB ATREIC /e~ 72 2
LI LD, BN A U Z—y MEROBRIZE O b 0 —DOHEMNREHNH 5, T7hbb, 7T/
A4 Mk Saz—F—nbD 7 ) —ICZ Y REEMNICE X DIIEB LI~ R = 7 RUETH D, 728
B T I3, FOREIL CPU NIZIT TR, AT 4 THEIC LS THES RDIMOTH D, /B
EROLJUIHIE EIFDHEMTEHINWTWDHLWY 7 k=7 - 71 =7 b(http://hadoop.apache.org)(Z
BT, —%IZ NoSQL F7/FFEY L—raF b« T—F X=X LIMEIN L HE RO SEHT — & X— AN
HELS>oHD, INHDOT—H_X—RF%< D/ —FZEBELTORSINDIIEZAMELTREY, InE
TOV L —vaf b T—FRXR—ZATIIFELTLEI LI REOT — X 2R HE VLB 2> L 9
RSN TWD, ZO XD BREANEL, O ThRVWKRE ZOT—XEHNEARRIC L, 0 TeirEBRE OH|
WAEITH —0, LW TORLOESZEINEE5 s s,

8. awmsEHE

BUE, Box (ZEBICRATARHAO 7 T 7 X RIOBURA) 67— 4 -~ =2 THHiRBATH
HEVEHERY AT DIBITLOoOH D, ZHUIT —F Z2HE LT 5L 09 LLOFETIERLS, By S .
T—H e RTHALNDBITTHD, ZOWDIFHERICERY T L TEVED 21 O HEEKSITRT,
—DX, TOREOT =X EEELT HER L HiEdREELT o2 THD, b —2i%, RN HIN %
WLESE, ZOEKET—% « =D ESERICHER A AR T DL Th D,
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WEBETYH, EESFICL DT, AFZEHTED D0 0 HE A T2 % RCERIR TR R O
THRONLT, EEICEZ OBFIEGINTHLRBEND Z ENDR 20, fiE
ST, BEREFESFZHIEL TV 2HI21E, ATHEZRBR Y BIFE O F B TR R H,
DY A7 ZHTFHTHZLERHRIKDODOENTND, ZOERIZIGZ DI EDTELHN
J7EDN insilico HBHETHEETH D, AFETiE. 22D insilico FEICHOWTHRRS, &
VIXFEMERBUCE G 3 By T LBy T E OB MY I 2 b—a 2 L DM
THITH D, T, FFEDERSFIC LD REREEEYEE (IDT) ORBLEE ME
MERPUR (HLA) OFEDOH L ORIZEWMHEDOH 5 Z LR R S, ZDEHES T &
%% HLA & OFEE DY IDT OFBUIEN D Z E N LN -> TRz, £ TH~x
IZ HLA & EHSFO Ry %o ZEBICESWT IDT 2 T+ 2R %2{To T35, &
21&, ATV —QSAR EEZ HWT=EmETHITH D, KERDBEL DEISFOER
72T — 2 I AEF STV R, D IDT IZHOWTH, EEfban=3tT — 21
FEAEHRESNTWRW, BIH Z2ORIWERT —Z 1L, ZOFELREINH 2 D720 D)
(yesmo)llZBHT 5D THD, TZ T, ZOLI N ATV — - T—FEHNT, BT
A EZFETHRLNEHAATND,

Abstract : Detecting the adverse effects of a drug is not easy in preclinical testing and in most
cases not even during clinical trials. The problems generally become apparent after the drug is
approved and many patients are being treated. Therefore it is imperatively needed to determine
potential toxicity problems as early as possible. Thus strategic applications of in silico
approaches to toxicity prediction are called for. In this lecture, two such approaches will be
discussed. It is known that there are strong associations between various idiosyncratic drug
toxicities (IDT) and particular alleles of human leukocyte antigen (HLA). In silico prediction of
a specific IDT caused by a drug based on the docking simulations between the drug and the
relevant HLA should be useful to predict the IDT of the drug applied to a group of patients with
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the HLA. Currently the commonest type of the data of the adverse effects is unfortunately the
binary data (yes/no). In order to obtain predictive models, a method to determine quantitative
structure activity relationships for binary data (binary QSAR) has been applied. It will be
discussed how accurate toxicity prediction can be attained by use of binary QSAR.

&% —T — R:insilico prediction ; idiosyncratic drug toxicity; human leukocyte antigen; docking
simulation, binary QSAR

1. K

I FEBA R BT D ER S T OBMEORMBEIIMD CTEETH S, FRIBRETEL L OER S FNFHEDOR
% FOBRNOAND Z LT L HMONTVAZ EThD, Fm, L THRL WD ER Sy 1M FEEE

CHBICH TS, ZOFMEIC IV EIRE U CIRGEEIEIZ/R D Z b EAMOFEFETH D, 21 iz -
Tg\’mioﬁ&ﬁ FEAEEDS TR, THIZHTHLOEMEOR RIX, £ < OEE O Quality of
Life (QOL)Z K& <4872 9 X0V Tid7e < | MEAEOW TS 2R ~ORFN2ARIC S 78D, 1> T,
EIEFAFE AT O LT, B O U b EmtEOMEZ R BT 5 Z EBAIFETH 5,

BRRNO, FEWRBOG T AN = AL L ZR IR0 | BIERBLOS 1 AT = AL DRI LT LS
EATVRVONPBRTH D, EEBREMZHH ) 2 & ~ORIRIITER 72 5 H T, BRI 2 TERD &
INATH ML 2o TRTW D, —J7, BmMEICBT 23R HIE, ZhE TRIBMICAR SOk
IR fe i, ST D EHOM b, v =%y bO® K, T LTEL OMFEKBEICK T 2ET — 2 0
T =S X 2D H T, HIEEDFICAND 2 LD TE LT =2 3 ha ISHENL T 5,

:5Lk%%mﬁw1\%E@ké%@%ﬁ@ﬂﬁ_owf BEFR D invitro FIEIZAD Y insilico F15%
HAWTTRITHZERETETEREICRS TS,  Hl2iE, ICHM7 EEMENPALY X7 2 KT 5729
ﬁgﬁﬁmDNAﬁﬁf(ﬁﬁﬁi)Tﬁ%®ﬂﬁ&@£ﬁjm@ﬁ4k74/@ﬁb\mmMOﬁﬁﬁﬁ
FHIA Ames RERICR D> TROOLND L HIThoT-, ZOMEMITESHIEX EE > T EBbi s,

EMETHI% in silico TITHO AT, KX DT T2o000 5RH 5, E11, BEREOS T A =X
Amgdwf%wﬁéﬁﬁfkéoﬂﬁ%ﬁ%ﬁ R DDOFEMEH SN T BEAIIZZ O FETAERT
HHMN, BURTIIREMIEDLON TV DIZEE 2\, 213, BHERIA I =XLIFRHTH LN, ZhE

BB TWAET =X AR KBIERT A Z ik, PHITAHETHD, WERIIIERTESLT— &@
BLEENRON TN, BT HB0DILNY EAEMBE - HifB X Nar va— 220 Rz
0. TEZNLIIKEICH ELTEY, TRIXEWZ 0 FEEAWEZTFRIOE#S IR ELTEY, %wz
gL EE - TVD,

T, FRRAREVERERYEE (idiosyncratic drug toxicity(IDT)) 1T IZHBE OBRIIBEICZ L > TRIAT 55
PET, FEAMEE T LA | SR S LR TH D 2 E NSV, RRICHEERRNEZS X 22 &N
MO TS, BURTYH, FFEDER D72 IDT 25| X 230 E 5 M EWFSeRREM T R Z L I133EF
KE%T%D\%% EDEHES T s, Z<OBEFITH L TUL SN% T, IDT A Ehd 2
ENFLEAETHD, TDID, IDT 3% DEED QOL 2% L <872 5 1TH 0 7y, BRI K& 2wk
M7k E b0 THETH D,

AR, < O IDT RBIEEFFEDOE M AMEPUR (human leukocyte antigen: HLA) 75§7’7|§ < E@Ebo TWnro L
DS 2N/ 0 | IDT [BEEEORIRIZBEIT 2 bR S OH D, Lol FFEDERS T2 L 5 IDT RIE &
FEED HLA 7 L b & OB Z FZBRIVIZKRD 5 Z L1IHRS TIERWVORBRTH DL, £ 2 T:K @ ClE, IDT
THNT insilico IER ED L D ITIERATEHEDLNZICONTEE LD ZNE TOMEICE S BT 5,

2. ERLFEGEICESLS IDT FHI
FERRIC IDT 25 X 2 TEESTFNEED HLA 7 & EDO X O ICHEMERT 200E, B OBARHTH
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572, 2012 720 | lling HIFHLHIV ZEO—>Toh 57 /37 E/L A HLA-B*57:01 & B EAER 235 2
& B FEBRIICHA 5T LTZ[2], 7730 EJVIZHLA 23 - OFURR 7T REEATE O IRICIEI AR AR S L.
O BRI PURASTF R3FEG L, 2 THIESZ A M(TCR)EMHAMEMT 5 Z LIk V| IDT 122728
H—@HORIEN T Z L A SN, T72b b, IDT 25| X 2 TEES FITEE DR D HLA 25 FI2 £
FERMICHEAT 22N IDT RO EE R A D= ALD—DTHDH I ENyNoTz,

ZOZ X, IDT 3IE & BBACEME T S HLA 7 LLASHIBE L TV A AT IE. 0 HLA & & £ 3K
ST OREEOBMI EEXEMD Z LIk > T, IDT 2 PHITE 2 A[ReME 2/ RIRT %5, L L, FEERICESRKSY
F& HLA EOMEERAOMBS EREREEZRIICKRO D Z L0 T LLES TlERy, 22 TEE LI, in
silico Ry X ZHEZAWSEZ & T, IDT FRINTE A0 902 Hat LT,

KBTS IDT O—DIZ Stevens-Johnson 5t (SIS) M35, HIRDKE HMN SIS 5| 32
LR —HFRE SN, TSI 25723, EASIEEARANIEIT S SIS RIE & HLA-A*02:06 2374
SERT2ZEEMELTNDAE]L, —BROICHRESN TV AIRARKE RICITE X 2 UHI%E 2RO =388y
FETTHIEE 20 MERVEENTED ., ZRHAETIZOWT HLA-A*02:06 & OF A ME % EERAYIZHRGE
T5Z LIRS TIEARL ATREZR B insilico THAMER ORI Z2 T4 5 Z E N4 Th D,

HLA-A*02:06 4731 D X FAEE I TS STV B [5]10D T, ARHFSE TIEE O NLIRIERE(PDB ID: 30XR) % H
W, Ry d 2 Z8HEICIET a7 4 ASEDock[6]% FV 7o, A OB 2 RT3 5 &2, fEEa HBT L
X —IZF Y35 GBVI/WSA _dG[7]1&x W e, ZOHEOHIWEZMRT 572010, BIEETO L ZAME—5
BREGICAR EAER S HER STV D 723 EJL - HLA-A*02:06 20D R v % o ZH R 21T - 72[8], T OfEE., X
BAEE L Ny ZHEEICR T D T30 BV H O FEKFE T D root-mean square deviation(rmsd)i 0.99 A
ThO, HLAD T EEHEGFO Ry X ViEEZTH LT, LIROFERENTH D Z LRI NI,

Figure 1. Binding mode of ibuprofen (ball-and-stick) at the peptide-binding groove
of HLA-A*02:06 (cartoon).

Sy 1- 73 HLA 53 7 & /6T 5 Z LN IDT BIE~DB & L7 570 b, IS T & HLA 53 7 & OFEEHL
MR T TR, EESTFORELGRIECEHDLL —DORFIIRD LHEEIND, £ T,
GBVI/WSA_dG(kcal/mol)fif & — H 472 V) D& 5 E(mol) DR DHxHE A2 KD = & A G IK - (composite
risk index)& L7z, filRDMEEKE HITE D 20 MO ERK S FIZOWTEA L7255 % Table 1 1TR”7,
T _NTOHFITHEFHBEF S 2T 5 MOE9]) & W TIiTo72, 738 E/LE HLA-B*7:01 LD Ry F o7
ERLBEBEOHIR LT, SISERIERITZENMONTWVDA 77 B 7 =) HLA-A*02:06 & FH A 1EH
L CWAET % Figurel |27,
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Tablel {233\ T, composite risk index 73 1 LA EDERF T2 4L o DA TR L, 2D DERESFI2O0N
TiE, ZTHETICENEZIZESNC SIS BIENHE SN TVWDH2, BEIRTWS, T72bb, 27edeb
CORMEEFE IR . Ny X FHEMKEIZHE-S < composite risk index (ZFE-S &, BEENIO IDT (ZBI5 2 #HiE
AT LN TE D, E5HIZ, b L composite risk index [ZFES < N Z Y TH LD, S AHE LR
d-7 a7 2=7 O8I ITEGEND 20 A HLA ~OBLFENSFFm O ESKSY 1%, O I EE 73 ]
E#®Elfiﬁ¢éﬁA I%. HLA JJEIZEE 5 ATREME A AR IR T 5, Z ZITR L7z HLA L IEHE

S OB IDT BIEIZ ED X 9 ICBRT 2 00%, SB%ERNVIHRIET 2L ERHSH, LorL, o)
SET T FE TIIL Y ORI D005 Z N TFRIND G- T, EIVE TIEAMEDORE R D L 9 12 insilico
WL T LD EN L% IDT BELOHWFRENEL L TSEICTDH 2 LD, fEREMOBANLEE LNV EEED
& 25,

3. IDT \ZEE 5T 2N A TR WEAE O TFH

THETIDT OHESINTVWALTOEIEKSFIZOWT, HAEERTAFETFO HLA S F23H NS
TWBERTIEAR, E£72 IDT OFRIEICIL HLA UAADOEK ZHEET 5 2 & & TR0,

drug name maximum GBVI/ composite

dose/day WSA _dG risk index

(mmol) (kcal/mo

D

ethenzamide 6.356 -5.335 33.914
acetaminophen 5.954 -4.608 27.438
tranexamic acid 4.771 -5.613 26.776
ibuprofen 2.181 -5.720 12.477
abacavir 1.789 -6.562 11.740
guaifenesin 1.211 -5.820 7.047
guaiacolsulfonate 0.991 -5.482 5.430
pseudoephedrine 0.669 -5.348 3.579
caffeine 0.463 -5.128 2.377
loxoprofen 0.168 -6.184 1.038
dextromethorphan 0.130 -6.315 0.819
noscapine 0.116 -6.792 0.789
d-methylephedrine 0.139 -5.636 0.784
ambroxol 0.109 -6.247 0.678
dihydrocodeine 0.060 -5.709 0.343
bromhexine 0.029 -5.655 0.164
carbinoxamine 0.018 -6.073 0.112
isopropamide 0.012 -6.102 0.076
d-chlorpheniramine 0.010 -6.690 0.064
mequitazine 0.012 -5.021 0.062
clemastine 0.003 -6.265 0.018

Table 1. Binding affinities of the ingredients of cold medicines to the
antigenic-peptide binding groove of HLA-A*02:06.

E BT, IWWVERBRIC IDT BIED ) F A D= XA LDOEENRFH S RiaL by, —J, BECE, £<0
EHF X LT IDT RHMEIN TS, IDTIZXBHEFED QOL 2R bRan=diZid, ZOEERT —

37



CBI %25 H 4% H4%, 3439 %—2, 20164

BEAIEMT D2 ENEETHD, L, BT AD=RLARHNTRL, BENRERBEAL TV D
YT =2 DO RIETHET VEED 2 L3RS TRV,

FEH) Sy F- D3 S N TRRWIGAIZ, insilico BIERIZIB Tk, & B ETEE4E B (quantitative structure-activity
relationship: QSAR)Z FIIF 32 DN — I Th 5, Fl A IXEEHRLEAOLGA L, —#HObEW OB R ENS
PEHEZREST D ZENTE, TNHLDMEEH ZFHICHET D, 2O XD REAITIE. £ bDLEWDRE
WLk F A2 HAWT, HHEELE RS BRSO TE oEIFNEZRD L 2 &N TE D,

Ll FEAEeToO IDT BT, BEOEERE 2R ERNRBFITRES L TE LT, DT
FIEVFRO HNDNEN] D5 1050017 Ol (binary) 7 —# LIMEX RWOBRBURTH D, ZD
KO THET =2 DIHRINSIR5T —H « &y MR L TE, FRERACERAE V5385 O QSAR 2 % 1 H
THZ EIFTERN,

Labute H1%, <A AMFHECESE, ZOL I BRGEAICHEEREL IR TE L THETLVEED LT D
7281 binary QSAR i) [101% BA¥E L7z, —f%AY72 QSAR IEICHB W Tk, Bl 2 4y F stk + o B &
LCEITH, Zhizxt LT, binary QSAR JETIX, G2 by FoOrtik 72 H\WT, S EEsfEs L
THRHT D, 5XENTOMETRRTE L, YEAALTU - B @GS (50 (1) 2 720y (0)
) LD L FIRTOMEN x THLRE, HEN TH Y | 77205 Y=1 Th D HeRIT A AEHIC L,
KA TERBLIND,

Pr(X = x|¥ = Q) Br(¥ = 0)] "
Pr(X = x|¥ = L) Br(¥ = 1)

Pri¥f =1X=x) =1+

binary QSAR TiX, Z DA XFEHZEARRICTH, FRIERICHE-SE | binary toxicity 2K 5, HH O
QSAR L (X#72 v | binary QSAR IZESEHEZRBFME T AT O Z LITRETH D, UL, HEHERERMN
Ker, EEMREIET — 2 PRIV T, 272 &b ZRE TICRBRNICE SR BitER L ORED T
—HIZESE, B2 oNTALEWOEMEIZE L T SO Tl Z1T 5 BN H 5555121, binary QSAR I
FHTHD, AL TIL, MOE[9NZ#4# 41TV 5 binary QSAR % H 7=,

SIS IZHEFITHEMBI L ER AR L, SIS KV HEIERZ AT IDT ICHEIEFREEESLIE (toxic epidermal
necrolysis(TEN)) 3%, ZHHD 2 OOHEAITOE L HIC LT, SISSTEN EBHEND Z ERnEN, A
WFZE T, BUEEHA SN TS EHSYFIZBE9 5 SIS/TEN RBAE (45) #1255 % binary QSAR %R 7=
5. £ O QSAR T 7 /ML IDT THNZHEZ 20 E 9 ERFT LTz,

BEENTHEHA SN TWBIEESY TOWN, (LFEENHETH Y . ¥ o7 BRERA7: E 2R, 1,165
53 F1Z%F LT binary QSAR IZ K 2 fifT 1T > 72, 26 DEO R T, ENT SIS $£721% TEN ORERE
DD, BEOHTWHERS 1T 261 FETH D, 29 MOMETLR 74 HV T, 261 312X v SIS/TEN
MFIE L, 78D O 904 4537 Tl SIS/TEN /3 FEJE L72W E & % . binary QSAR #1T-7-, _MHMEEIT - -
D, IEMESE (total accuracy)id 0.826, L (sensitivity)iX 0.421, % L CTHEEE (specificity) 120943 TH Y, &7
Lb o2 RN CcEienoTz, Lo, binary QSAR TF il &4u7- SIS/TEN FIEMEZR AN 0.8 LA LD 4y 1T
1L, 74.6%73 T SIS/TEN % 38HE L T 5, F 722 F#] SIS/TEN FIEMEZRN 0.1 LA FEHESIND 1
TIE. 93.5%IZ-2U T SIS/TEN FEIEDIE 2 STV 7RV, SIS/TEN FEIED 53+ A B = X LORFRNH 5 /)
TRWEIE, BIEICE DD HLA BRI SN TV WEAIZIE, B2 57241728 SIS/TEN BIED Y A7 %
T 5 FALTIEAR Y, ARIH TR 7- binary QSAR JEIX, M43 L LR Y X7 FHIZITH Z L 1X, &7k
NHASOFHTIHERV, L, BRLZE91C, ZOFEFAEZHANTHESE 0.8 LI EE FHISHIZIEWIC
DONTIE, BPICHEREZ LB LEEEE L TUERIGEDL RS Z L2 RET 500 L Bbid, 4% SIS/TEN
FEIEIZ BT DEHRNHIINT 5 IZHEV Y, binary QSAR {EIZ L2 FRIFERIZE /o> TV Z ERWIFF NS,
BIEERETIE, binary QSAR JEIC K B THFER LT CERBRELA T2 Z IR TH L8, U A7 TR
LHEBER—DOORT L LTEBRERTRETHA &, FEHITEZ D,
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.
=]

4. #E

AFETIE, BURTIZTREIAEE L IDT O T in silico FER ED X HITIEHTEXELMICHONT, EH
DIZE DRI DI E S X R T, K VEHEHTE2FMETHZIT ) mOICEHEEEIAOFEL WY F AT =X
LEERMREENEMALETH D, LNLRRG, D &G IDTIZETARY ., IrRkmicZnso
FMEEW T TRUC D Z 3 LW HEESN D, — T, EESFOBFMEEFTRERR Y BHICms Z &
X, ZRICERGZHFEHT2 ETCHETH S, ATz 2 >0O7 7 —FiL, 2 v a—F R0tk
W2X0, IEFICFRIITA D, £70. IDT IZBET 2 EHRENINT DIV, DO FHEEIEH LT3
BEJNE L VM EL TS EHIfF S D, IDT IZXK DHEZFRERIRY Ve 572012, 2D L 9 72 insilico
FIVEN, BERIZIEF [CHEETS - 72 IDT RN A RRITAFTE - BIR O FWERE ) SRR Sh, S 512H
IRZICBWTHE SN BIEEREMNT T2 ECHITH SN Z ENEEND, F7- X0 B CREMED S
VY insilico FIEOHISE « BRI R AS % bRt v EIZHIFF L 72,

aul

BE R
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