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Towards Seamless Integration of
Structural Biology and
Information Science
~Dawn of the Al era in drug discovery~
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Conference Chairperson

So Iwata (Kyoto University)
Organizing Chairperson

Midori Kamimura  (Teijin Pharma Limited)

CBI #22 2019 FF R FH/H
Chem-Bio Informatics Society (CBI) Annual Meeting 2019 Secretariat



CBIZ£2019FE K705 5L

10A21-22H %

Z4hAR : 9:15KY)

1F 2F
Bft| B ﬂ;ﬁ_ﬂ;’ *—IL =% IR TR
10
A 00—
il 1137'9(;)0
B E
(R)
1F 5F 2F
R = Kkl % #E ¥
by Bt KRR
REE#EE
ER A E— (BEZZEKE)
10:10- K-01 BH B GRBREREREZHRE)
10:30 IEEREZOHEREZEREZCENT DI
<TLF)—&E>
THESFEDITL—I R —ERIEIZDEITS]
ER AR B GRHRFRFREZHER)
K=02 %11| BB UNEPZE M T 2E00)
TERN AR ARERPD- 1A= RILIID
10:30- i
12:00 K—=03 Vadim Cherezov (Univ. of Southern
California)
”A perspective of using X-ray lasers in GPCR
drug discovery”
12:00-
13:30
10
A
22
H
(R)
13:30- | RR&—
14:00 | E&R
<PBEFHE> <SURTHL> <ARUY-Fryvav> <7t=hAbeyvav>
[ZA7H AT RITE T D EiREEEBERN |SP-01 SS-01 ES-19
CERBFOME] TehiPS#ifak iz ALV -ERRKOH - |HASELElx OEERR (57%6)
ER:FEA Bt (FEXH) BEHMEE DR —MEMEORLRE [[ERETILEDOELEABIERAR |8IZE-ERA
SHEOERM— fE ik (X RALEEIX)
01 FH #& (FIRLX—ERHAREE) | ETL—5—:
14:00- MEEEME~OEHHZOEA] AH W—. &R K. L& X8 (NHS)
15:30 1-02 Bkt BREE (KBRAFSLKF) B
TRRAMAKER  TARBERFARTFE-547 |[IMNG BB (BENIIKE)
S —ZRBELESFEMBSFOHLIVEE LK X (NHS)
&l Eis EXT. &R K(NHS)
15:30- [ KRR H2—
16:00 | HF&
<iBfFeEE> <OURTYL> <SURTIL> <TH=hAMYYaAY >
F?*f?tbfl’fxl:db‘l‘réﬁ'éﬁﬁ“ﬁﬂﬁ%iﬁ%ﬁ%}ﬂﬁ SP-02 SP-03 ES-20
LIEHREIFORME] IS AR T/ N1 RE AV ERER |(E5) BAERMREARBEIRIESS (OBERR(HH7)
ER: L# HEYFEANT7—H) ETIVORFE— &Y BOEKIERZE B IR R IEER TS T+—L4) BlIEF—AY (TR
LE=ETILEARORYMEH — | TAMED/BINDSA>1)a1=vyhIH1+5
1-03 1R RRER (1EELKS) EFL—4—: RIEXIEHTR
16:00- " F-NMRZEFI A L1=BI% | AH W— (NHS) . #H 5% (ERH) fv‘-‘b;@—: -
17:30 [-04 1an Wilson (Scripps Research) ER N . J}J" AR (EERITRETRA)
”Structure-based design of therapeutics against 21l E_(ialixq‘) R . _
influenza virus hemagglutinin” T = (PR SHE. B B—. 0 BEEK R
VARG BRER (KIRKZ) ZE(RRKF)
AR Fe(ETFRPENHRMREEE)
MO (BGEMR I RS)
17:30- | RRHA—
19:30 | HF




Chem-Bio Informatics Society (CBI) Annual Meeting 2019

10A21-22H

SF 4F
Bff| b INR—)L wE=E 401 402 403 406 407
<Fa—kJT7IL> <Fa—kJT7IL>
ISAABFEMEBICLD |SHESHFLLET—
10 HERTEFAI— T |3 AT RDER]
A 11300 ETL—5:
21 | 1500 SHR HE(KRKEE
B BEMER
R)
SF 4F
Bt L) k=)L BEE 401 402 403 406 407
10:00-
10:10
10:10-
10:30
10:30-
12:00
<SvFAVEIFT—> <SvFartsir—> <SvFarvtIr—>
LS-01 LS-02 LS-03
HARHLENLIR IXET7ERSRL/ e (A
(EXSOREMEHRX |G-DEP BARi
BYUATF LD [GPU/AIBIZEDER L “High—throughput
Jordi Mestres FRSC RHEHR curation and organization
(Chemotargets SL) wO B (EEEME of biomolecular
“Use of Spontaneous AT structures with Spruce
Reporting Systems for TMDRZ T xR fR AT~ and MMDS”
Preclinical Anticipation DEBFEE 7 TO—F Paul Hawkins (A —7>
and Post-Marketing (BEUZRIEET R~ TA xSk
12:00- Surveillance of Serious DRBFEOEA)) N B
13:30 and Severe Adverse BHIR B (R IT %K CBIFRMR CBIF=FFMAR
Events” %)
Josep Prous Jr. NEERFEEFRA =2y
(Bioinfogate) NG - HURERT
10 “Identifying Safety Issues |BIFEDBEAF
A for Emerging Targets
22 through The Integration of
B Structural Interactomics
(R) and Information Science”
13:30-
14:00
<7t=hAbtyavy> <7t=hAbtyav> <7t=hAbtyvay> | <74—hAMyvav>
ES-01 ES-02 ES-03 ES-04
CBIZ+—7F JL/CBIEREE I KHEIET —4—X FIEAIVIRZER |F8EIEELERFRS
(RE S (3DMET) TOEFEM. B#RECHNLE |-TDMOER
ChemAxon|Z# T B AlE 2B —THGIEE
AISDOLT, &Y/ MEHMEERHT
14:00— MEMETDYHU R REL?
15:30 EATHAUADALE
A
15:30-
16:00
<7t=hAbtyavy> <7t=hAbEyYav> <RARUH—RERER> <7t=hAbeyYav> | <7+—hAMzyay>
ES-06 ES-21 27‘{9 91d $—ER ES-07 ES-08
AR OFRIZELFEY |(DBERRK (HE8) SyvkRett EEXROBRER ERZEF ALK
BEE-FEHEOTFATIVN |DFART(IR TRIFED—-70—n\2XF 128611557/ LER |RETODRIKERE
IA—LEBIELT > on AWSJD ZH#EAT DFADOHY S
RIEXEATARTAY IMNR FE(AWS)
16:00~ RALRATLEETOD Y
17:30 [NOT b1y
17:30-

19:30




10A23H

1F 5F 2F
N = Kok i #H 2"
<TLF\—igE>
[RERDEEA TAITAIRIZEIT =
HYfEA]
EE: B BR(EEEMREHIE)
K-04 BLE 3558 (REARZ K IREZH
R"EH
10:00— THEEEMBICHITE AL
12:00 K=05 8% ¥ (2R KF)
: TEFLPHELEEEMEOREICTIT
<l
K=06 ;A & (EEMIIKF)
TEERRDAFHHFELIaL—Lav DR
E N
12:00-
13:30
13:30- | RRA—
1430 | &
<HBEHFEE> <OURSHL> <SURSHL> <7A-hAMEYYIY>
[HEEAL T4 T4V ZADRIZES A SP-04 SP-05 FS-22
B AR R GEIEFRRA) (E7) BEAERTIEFARMES (AMED) |(RFELLTRMREE SHEEE Y |DERR(HH1)
TAKIDBDERAICKDBIEADEIEHT | T—2EALATHMECIIRERE (DFRHEEHFEHE
105 =T & GBEILEMERT) Jo—F) REMFTRFEEAR TSI (A-
THEEME~ADNATYR7TO—F: |ETFL—4—: SHIPSZ7OYx4h)
DRl —av EERT—AOME ] IR #EYFAT7—W) . Bk fidk [ETL—5—:
1-06 B3+ AR (FE L HAMHLABIZAN |(AMED) fiig A
TBIZEISAICEIF =22 0BT (> |a&EEm: AR
TARTAIRAY—IL] FEE FR (KRKF) &t BE(REFEEY)
1-07 FR&F — /% (5 B 5 a) MEMTIA S ORBITICE DS/ LRIEAD e WA ERICHS1TH10 0 )IBET
10 TRIET OIS LICETAE EEoRSK (B IS RT LD
A et BRI TR (RBRA %) g AN ERAS)
23 | 14:30- [Protein Data Bank&T—4DGEEE]  |HEHRBRAN=XLIZEIEETFTAIS
B | 16.00 AT BE@RIELKRF) AT L (A-SHIPS) BT 02 /D
k) TMERMERIEDRBICMIT-BAAKRE 1K)
BT LaR— T —420ER ] EH XE(ERRKF)
TS ERENFECILIFET RO RT L
FAFDENNDIRIK]
R FIR (BAERIKF)
TEEUREBRICESULR2RFEED
QSARF Al
16:00~ | RRH—
16:30 | HE
< AR H—Ktyiar> < AR —REyiar> < ARUH—KRtyiar> <7H-hAMEYYIY >
S8-02 SS-03 SS-04 FS-22
FATATISIVRAVY) =T L =TtV =Y AL IT4T4VD HRAEHUHY OBEHR (HE1)
(LINC) , LB [O54ABFEMELANRGEEEMS |l ERWUHY) DFRHEENFEE
[SAT4TFYSTVRAVY =T L DFER MERAR DEA Y FRCHT LU BAEFX
(LINC) [ZE 1T B RIZEERAIDBIFE | ETL—4—: REERTOHESR)
1. Aobag s BR BEH Y —ETvirv—HAI0T1 [BA E@WIHY)
2. PJ11 B\ B ILIRKEE - #ERE T8I 497) IX#REIFTRICHECETHIDZIDOMN ? |
3. PJI2 AlICK DRy R TR EEEL SEAT
4. TR (PJ15-2) ARIERFA AR AR (RRERKF)
5. PJ16 5 FERETAI [9544+ BFBEMBRICLDIOTFUHEE
6. PJ18 QSAR/QSPR/in vitro ADMET® B A DfEAT
16:30- . PI19FEBRER T — 2 A S DERADMETF (IR HE (BR{L 2RI AR
18:00 Al TDSAFEMTRATE, RULAY—L
BEONFAN=X L]
R B (RRERKF)
T954A B FEMEEIC LB IEMEAIEE
AR )
18:00- | RRH—
19:00 | HE%
19:00-

21:00

BEE F HEIZT)




Chem-Bio Informatics Society (CBI) Annual Meeting 2019

10A23H
SF 4F
Hff| R INE—JL = 401 402 403 406 407
10:00-
12:00
<FUFIVEIF-> <FUFIVEIF-> <FUFIVEIF->
LS-04 LS-05 LS-06
Schrédinger FyrR T4 %R TWh—Sxv ok
TEBRIRILF— &4 Kt
#7055 4 FEP+ [TA—HTLURY— “From ELN to
WEETEIEHRE [EWebZ RITHET CBIZS Workflow. Simplifying
12:00- BIEHE Y LEBEER 2020&%1 the the data
13:30 il FTC |BRXRRY—LO Htx%ﬁ*gA landscape in R&D”
L—F4vH—H) |$r] === BN T ILA—
JILk-LZ Bl DEYAV))
B (Ryh<wT49R
%)
13:30- CBID+v—7 L
14:30 PHERE
<M REE> <7H=-hAMeYYIY > | <74-hAMeyYay > <7H=-hAMEYYAY > | <T4-hAMEyYav>
SFORYMBELURID L |FS-09 FS-23 FS-11 FS-12
2019 . BIEICHE#T 5% |OBEXER(HHL) SeimaEH BB (1) [EREE DY DAL
MRBEREICBTEAFARIS (EFOBIKRESE |N(F 1274774 HLULERRE (T
OHEREIZDLVT] HREZDES m?
SIG-MREZF ARy MAZEH 2T
2. (ETHR R IREEE
(JST), (EIWOEFF I 7 R B A 1
HEFEMARFEAR L 5—
(HITE)
10 F-H IMEREEERTEICK
B DIREIA K
23 | 14:30- |HED: " .
B | 1600 |BF BA GRBTHE RIRILH
k) RifIEE)
[TEADRRTE ~HENE
BAEELRIBEEBEFOMIL
WiF HE (RRIEKRS)
[ 2577 ) LRHTIZEE D CREE Y
ADHERERE )
INES BE(ERIEXRY)
T FaRy ORI E: E1R
HEBRIEADERM)
16:00-
16:30
<mRFEE> <Tt=hAbeyvay> | <Tr—hAbeyvay> | <AR VY- ELBERD> | <Tt—hAbtyyay> [<7t-hAMyvay> [ <74—habtyvay>
SFORYMREL VRS DL |[FS-24 FS-14 KA KARPILERENF |[FS-13 FS-11 FS-16
2019 OFERR(HH3) |E20EFMOHES (HRMES OECDMDEMIEER  |FLimf0EHAIAM (2) |Edm DR : R#H>
WEEDE TERRZEET7HE [RIEXZEVIL REEX ALEHTA AT LD
FEE TR EORRERGHE EEMPTRERE |[myPrestosiERAEIF— |J51)— ADMET
1ZBF55FaRyMGE) e it BRI (MRXEHNA |[F—s%2L—3
EAIR FETIOTIVH—F)  |v
A BA(NPOE At A E-
EAMEERXIE)
[T ERERREICLDEER
NEE)
AR EA (L KZ)
16:30- ([ F ARy MEMT O REERS
18:00 |AFSAVREDT=H DAL
XL EHR TEREXRICH TS
SFARYDMERERE
ETL—54R%E R (R
)
SRR BAF BEAL WA 3§
£RES BE, BRI BA,
AREA
18:00- RRE—EEE
19:00 EES
19:00-

21:00




10A24H

= e 1F 5F 2F
ﬂ_iE_”;L Kt—Iv "F R ER
<TLF)—FEE>
[MERBFEEDME (C LD EBAIKA]
ER:AK E£FFERILEHEHR)
K=07 #iE KA (REKF)
T EAVTAI T4V ADFER)
! K-08 Il $58 (KR A2 EBE MR
10:00~ [ERALOBE EMREADIEF
12:00 K=09 [EJIl R (FE £ A BIZAT)
T3 FI2al—avIckBRIEXE]
12:00-
13:30
10
B
24
B
(R)
13:30- | IRR&—
14:00 | &
<RI TARAYar> < AR Y —Ktyiar> <7H=hAMzyYav >
[MERBFEERLIBEERHRIALEEF |SS-05 FS-25
TEHM] TRV 9T Y—ER OxvkX&it OsEH R (H5%2)
AR kR #EY FHEAT7T—IH) [957r & ERALI-RIERROEREFE] =)k
ISRYZR: ERA it (T—7 1)
AHA B(RORFRFREFHRR) [T—HA DRIEFEICH I+ HAWSEREH
g 2N (REKRD) XH B=E(FIVY 91T H—ER Sv/UM)
B)Il B (RIRKFEBE AT TRIEHAREBLELTOISIRDERBEHIEFE]
14:00- Bk £FF BILEHR)
15:30 KNI MBGBIER 77— )
A E—(BIERT7—< )
15:30- RREG—ERER " REEXEDBN
16:00 CBIv—F L DR
16:00—

16:10

oa—ouy




Chem-Bio Informatics Society (CBI) Annual Meeting 2019

10A 248

SF 4F
Ehe | Fid hR—JL Bis= 401 402 403 406 407
10:00-
12:00
<FvFavtit-> <FUFavEIF-> <FvFaveit->
LS-07 LS-08 LS-09
CCDC/{LRiR RS FATIT4vI R HH =4t CBIEF D&
F005 DL RIEENE D LS |”"Automated Free Energy AR RIzE T
ICRIEICEMTEEM 2 Perturbation calculations in AFLLMEEOAIE
Al KH HRREEME  |Flare” wi=DZ 1|
) Giovanna Tedesco(Cresset)
12:00- EE CBIJ
13:30 Francesca Stanzione(CCDC) WEEESR
“How can 1 Million Crystal
10 Structures Aid in Drug Design?”
B
24
B
(€]
13:30- <M RFEE>
14:00 [M#1igi< 54 TEkhE DRERMER ! )
H& AN BANPOEAMABE- [I7r—hAMyVa> <7A=—hAbyVaL> <7A=hAbeyVay>
Egggffiﬁ)bﬁmﬂﬁ £ FS-17 FS-18 FS-26
XSRS RERFET—HAFAIVR. F |BIEEAMDYIaL—4 OEHERK (HHS)
MERFMDOAYSLMEICTEDE |13 812 H & F 8. O Y S A [MDGRAPE-4AD BIS L BIE S EERHRL
ik N 151k 4 AIZREIFT ADMET
B8 HA(T—FTINFURTY
A )
TEEHTRAY—,TADAI—kA
14.00- | VAT THEES R
1530 [BI BA (NPOE At A BR- B35
T MEEEXE)
[EfhE DREEEL AN ERRE
BEHSTHABRISY |
15:30-
16:00
16:00—
16:10




H &

Contents

CBI ZE22 R sttt ssss s s s s s s s ssss s 1
CBI 72 2019 FERE RERFRE s s s s sssss e 2
CBI 7% 2019 FERE FEATEE RIS s ssssssssssssssssssssssssssses 3
BIH IR ©eveeeereeeeseeesssesessssesesssse e s s8R 5
TRER A TR U B erreesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss s s sssssssss s sssssssse 6
ISR ZE L 22 coooreeeesssessssessssssssessssessssssssesssessssessss s s sssessssesssessssesssessssessssesssessssesssssssseesssess 8
BIBFTEPNIX] ooveeseeeesssseessssssssssssssssssssssssssssasesssesssssssssse s s s s s s ssssssssssssssssssssesssssessssseess 12
T —HARE YT T L (FS-01~FS-26)  rrreerrsesssssssessssssssnns .15
T LT U —GEH (K-01T~K-09)  oooeveeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 17
FAFFETE (I-01T-07)  ooveeesssvecesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 29
IRFIVT L ATT D T T L eressssssssssssssssssssssssssssssssmmssssssssssssssssssssssmsss s ssssssssssssssssssssssssssssssssssssasssi 39
AR U= R 2 373 L (SS-01755-05) ovevvrrresssssssssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 43
VUTRT T I (SP-01~SP-05)  cooveeseerversssssssssesssssssssssssssssssssssssssssssssees 55
TH ECFHJEE oovvveeessseseesssssssesssssssessssss s ssssssssss s st ssssss s sss s sss s s s s sssssssssssessssssss 67
A=l N R A 77
T F B E I T (LS-017LS-09)  coeeeverrmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassos 81
AT L A ZE AR ooreeeeeeeeeeessesessessessessssssssssssssesssss s sessessee 99
AEZFETR TG evvvsseesssssssssssessssssssssssesssssssssssssssss s ss sS85 8RR R0 105
SRAEE R ZZ D IS D orrresssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssse 111




Chem-Bio Informatics Society (CBI) Annual Meeting 2019

CBI %&£ &R

—CBI %% 2019 £ RS DOBREICHIT T —

CBI %42 2019 R IE, AHBERSE, ALYV RSFETEEEOD & [HiE4EDY:
LEWMBIFOREOBE % B LT ~Al FFROFAF(\L T~ v o T —~ TR SN ET,
KBRS | OB EE 2 L W72 & & Liza g, EReAEIk TELP L L
FET,

ITHE, CBI FRDFERRKEIE, Wbwbd Uy be RTIA LEOBEAPEETHDLH, HHW
FEEL R THAIAIBRICED I RO Ny 7 2 HLICHEA e T —~ 2] RiF T
F L7z, AEFE ST CBI 2D aT Th D insilico BIFRDJF IS BT b D EWR D
néEBWET,

RS 2 2 L7 sy FakEl (SBDD) FBEICEWESE A H Y | BIEORIZFKOBYE CITH
WD TV D HITE 2> TWET, CBI %A E L THIFEREHRED b v 7 & LT
2L OEEELTEBY, 74— LTEVWDE LA, LLARNRD, 2017 0 ) —~ULE
Llpole ) T A FEBEAND & T DHITFEOREEY FORE 721X, SBDD % BRI H
THHRREMEEZ D TEY | ZOXEDRBBEOMETH S Z LIZEWH Y FHA, 77205
AEDOT—< IV v e RTA EDEANREETHDL [HKFTO RN Y271 72D TT, HiE-o
T, 7=~ IZiRbON TV O EEEY T L HEREIFOBEORA T, £3I048FEm T N ERET
Y| BRI O A R E 35 CBl FRFRRE E L THIE LW 15
AR THD EBWET, E7o, MEEMITEAN OHEA L SBDD IZ¥ £ 677, MG 2 2
FEREIC L 0 EMBIS A ERT DA IS L CH RE QR EZ L 2535 H 0T,
Bz, [FHREFORERBATHD Al b, SEIOHEEED T L IGFREFOEDORMAIZHIEE
<o TL BT EIFMRDOENTL X 9,

W& A e D I 2 . T REH R & T DIERB R D 4 N DK E 2
NEAEA, AIFRICHE 25 HikE L TN ZERTE D0, ZO7DITIEE ) LT RE ),
B, REOLZEL CERez L TWEREETEWEEBELTWET,

CBI %242 2019 FERE T, HATL TEZ L OREPEES NS TR T AL 7o TE
T, TBMNETENWT=HIZiE, TAMEEZBHEIT W ZLET, 3 HEWORONTZHRET
DRETHDHZ L& THIRN -2 TF, SEEMITA 22 i 2 01 & LTS
LOoTERDLD 3 HMICLTWERET D Z L2Ta LT, THRELSETWEEEET,

CBl & &F
ha %

(B EFRSART)



CBI #£ 2019 £ k& RERBRE

[EEEYTE L BFHRBZOROME % B L T~Al RRROFAIFE/LFE~ |
B Iz H 7> T

SBDD AR SND L 91272 TALL 2D EF, LR, TN HEARD
RISESAIT I T DA CIRARBRICIEH ST a0 e W2 X, BEFENICEEWD
DEKLE bNFET, WEEMTFVRAZEIZEDITENINTORWEBO TR S OIF, FEEE
WZRIZWZ =7y NOfgEE XA L) —IZHGT 50088 L <, & L THEEZMITT 53
FENIES & TEBRICRIERHORO DRFEY A 7 T 52 LB TERWI ENZET S
N5 ERWET, ZNOORIREERET SO0, FHEEZRIFTIHANEL. ZhE
THEE AT L EHRAPEILT L HRBRICH oo L ITE X /A,

IAEOHEEEMFOERIIZ ORIE —ESELAEENH Y 3, —DI1F7 T/ 4E
TBAMEE 2 AW ORI EATIC K 0 | KEfR 2 W2 < CTH ARG T DR fRRE OIS %
BoND LRz & TF, ZHIUC K OAEEMRHT ORI GUIIAD 0 F 7RI 1T fRHT
DOEEDOTRIER 7210 LIS B AEEMER SV 37, BIOBERGEVE X & LCTX, AHHE
T L= —Z WS A X T o E T, ZOFEFET 7= A M TR Z 210
FEOSIN S XY RN T2 D IRV VHLFH O R 73 il e T OREZE b O IR HBLE 4 "TRE &
LET., TR EZCEZGIET 25 X 5 2080 LOABE~OATREMEN BT 72 & bW 2 F
T, AKRETIE, EROFHFELINE COFEORFOBN R E b GO THEEED O
LW Z EO X5 IZEHRBE LA bE, & 20 DAEBRICENLOE R & R KBRIZS]
SHTZENRTEDLONIZHONT, IBIAWGEOEMENENT  Ah v a rTEIL
EBEZTVET,

ZDREDAFEOREZ TR, 7L — \FREEEISIINC P2 O E 282 < H
HANNTHERRIZ IR > TWET, T E TEHAEBFICE 2ABIHAAENTZ o7t
REIRCH S FERICET 2MH OMEAAATHY £9, EEAIZIZIN G O
BiE 2T, 2NE ED LS ITHEBBFZ HWIZABRICAD LT OB 2 572D O
EMIIGEEE U CRED T SR A TSRV T 4 ATy ¥ a EEER L TWET, CBl #&
DELRBINE TH % insilico DWIFEE R OWEE AW « TR FO@EM 2R LT
OREEE DN MD D Z L2 X0, HILWABRICKT 2747 4 THRAEEND KL 5 RIEERD
HLFRRD EEMHELTOET,

CBI %% 2019 - k& KEE
ASH A8

CRASR PR PR E A TERY)



Chem-Bio Informatics Society (CBI) Annual Meeting 2019

CBI £ 2019 £ k& EITRBERERE

[EEEYFE L BHRBFZOROME % B L T~Al RRROFAIZFEILFE~ ]
BIfEIZHT- > T

FREORBREY 2018 FED T v 77 AFER L 2019 FOFETEEROKEA —/
BN WD 2017 8 ATHDZ L ThoTo, YDA — NV EHRRB L THAET L,
B 1300~400 A KBICSINT 5] &, TFHERA L2020 LTWnLHDT, EEEOEE
WELTIFEEAEFRDB LN /A EW0D T ERENN TN, 2T, FER
FbE kv, FrrIsfES REEBEEO TCORITEES, BUTHSOEHES OT
BORNETOZTH OB CERESFVIORSERECTEET L 2RITRREEL L
THfLEH L BT 720,

FLE CBL & DHIEWTS 9 30 270D, Fhiak & > Thrb, IEERFHEORRAED
BB ERIR P TR OFVEIAE D T CHHRETE o7 2 &0 h |, FEEEFFRE L L THEZ D
FTCWE &, MBRAELBDICID» STl ENFI LD THD, TDOZA AL 1) EMEk
A CBIAFZES & W S /NS 70k A 2 6 BT DALz R & 72 %, CBI I Chemistry, Biology,
Informatics DHETH 5, BEHE D HEISALOHRZ B0 LTEEL CWERITH Y .
bR RoRRbHE D I<HBTIT, MA LT, Chemistry, Biology. Informatics
DAEDLREIL, S TCIZEIICEILKEFMABRTDETZEVWIE L THLD, ZDOIAHIE—
WANZ 272 P EENEE SN T RERKEM b b o LGB LTS, L, 772
THEERLEHEMICHEES 5T —~IEF - TT A Ay arTHE0HAEY v K
ITFER LRS54 THDNA L LTRTHBANTWD EE Y, TEOFERIL, RESNT-HE
FHREE . RIEPT EMEEN A EAE L EOMTFAICEIY EEITEY, U Yy MOMEikS
. TRERATRE T, FAESB LR, ERBE LRV, FFBEEEEZ L, F#EA
272D WO — hETZEDN, MREAEIL, 20X 57287 Iy FRZEME L EN72
moloL, BHFEZBIZT I T ITHEER LR EREZLRDEL5E LT, 20 CBl &3
b EF il WEORAR, BAMOEE T, REMICHIZE TE SRR TITR <, BoF0HE
FREIR D7 — Z@A=e. A%y U —27|25 % Chemistry 25 HWFZEICORN D 2 &
WPo TE TR Eikx OFEMFIROLE RFEF T2 T AN B AIVSRF SIVRE R,
REBIEDEFE 100 LT ONMO—BET-E > TOWDFHLTH S, CBI DWVWEKROZ
HPEDREE 2 OFMZOMEDEZ s E LTHEHEIN TV D LK T D,

AHREF, IECDTRE—IEMHEN, ERNAEEED SO EREFER 0 KB CRE Sz
ZELHoT, FEFE D FLBMAE SN TREE TSN TV D R LV E4 i
WO T 2B X ONTE T, WEE CBl KTV TORIRX R EntE Yy v a v
LdH, Bl Tm s I abirol, TEKIZRSEREAGIC L D ILFEER S
LHFEFINNS ONEBTHGERVETEE2LIVES> TS,

CBI 72 2019 R FTRER
X A ED
(i N7 7 —~ A )






Chem-Bio Informatics Society (CBI) Annual Meeting 2019

HREG®

Academic Association

<BE> <Cooperated by>

A AR The Japanese Pharmacological Society

ERNANEE et The Japan Society for Industrial and Applied Mathematics
A AT The Molecular Biology Society of Japan

A AR T The Japanese Biochemical Society

H A=W s The Biophysical Society of Japan

A ARA P72 The Physiological Society of Japan

HANA A 7 4~T 4 7 A4 Japanese Society for Bioinformatics

g igubiiEa Information Processing Society of Japan
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<Luncheon Seminar>

OpenEye Japan Co., Ltd.
NVIDIA/G-DEP

CCDC/JAICI

Young Researcher Association for CBI
Schrodinger

Dotmatics Ltd.

Bruker Japan K.K.

MOLSIS Inc.

Lifematics Inc.

<Sponsor's workshop >

Amazon Web Services Japan K.K.

Technology Research Association for Next
generation Natural Products Chemistry
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ONO PHARMACEUTICAL CO., LTD.
X-Ability Co., Ltd.

Jubilant Biosys Ltd.

Chinou Jouhou Shisutemu Inc.

Mizuho Information & Research Institute, Inc.

MITSUI KNOWLEDGE INDUSTRY CO., LTD.

<Contribution>

Astellas Pharma Inc.
CHUGAI PHARMACEUTICAL CO., LTD.

Teijin Pharma Limited
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Development of drug safety assessment using human iPS cell technology - Introduction of cutting-edge research

and its future prospects -

R 7 /A R & T AR RBUE 7 L OBHFE — K 0 BRUOVEREE B S L 727 VBHFE OILY #17—
Development of in vitro human body/tissue-mimicking model using high functional cell devices- Efforts to
develop a better biological environment mimic culture system -

(EWF) AAERRATIERSEENE TR BN B 7T v b7 4 — 4
AMED/BINDS A > U 2= MIET AR
Research activities for supporting drug discovery by in-silico unit of BINDS (AMED)

NHID B O I K D RIEEA~OEISH) T 7 e — 5 ((EWF) B AERRBTIERR FE R AE)

Strategic approaches by using public data bases in drug discovery

R Y Y 77— 2 2 e ATHRRIC X 2 IRIERAL 22 2 PRITFERE 7 e o= 7 b

(AI-SHIPS 71 ¥ = 7 1)

Al-Substance Hazard Integrated Prediction System (AI-SHIPS) Project
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<Conference Chairperson>

So Iwata

<Organizing Committee>

Chairperson:

Midori Kamimura
Kazuyoshi Ikeda
Seiichi Ishida
Shinichi Katakura
Akihiko Konagaya

Takatsugu Hirokawa

Kaori Fukuzawa
Teruki Honma

Kaoru Mogushi

<Planning Committee>

Hideki Shigematsu
Mikako Shirouzu
Toshiya Senda
Takeshi Murata

Fumiaki Yumoto

<Program Committee>

Chairperson:

Tsukasa Ishihara
Kazuyoshi Ikeda
Takeshi Ishikawa
Toshihisa Ishikawa
Seiichi Ishida
Yoshihiro Uesawa
Tsuyoshi Esaki
Akitoshi Okada
Soichi Ogishima
Shinichi Katakura
Midori Kamimura
Takatoshi Kawai
Ibuki Kawamata
Keiko Kumazawa

Akihiko Konagaya
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Kyoto University

Teijin Pharma Limited

Keio University

National Institute of Health Sciences (NIHS)
Keio University

Tokyo Institute of Technology

AIST

Hoshi University

RIKEN

Fujitsu Limited

RIKEN

RIKEN

High Energy Accelerator Research Organization, KEK
Chiba University

High Energy Accelerator Research Organization, KEK

AIST

Keio University

Kagoshima University

NGO Personalized Medicine & Healthcare
National Institute of Health Sciences (NIHS)
Meiji Pharmaceutical University

Shiga University

Japan Tobacco Inc.

Tohoku Medical Megabank Organization, Tohoku University
Keio University

Teijin Pharma Limited

Eisai Co., Ltd.

Tohoku University

Teijin Pharma Limited

Tokyo Institute of Technology
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Yusuke Sato
Masakazu Sekijima
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Kazutoshi Takahashi
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Yukio Tada

Hisashi Tadakuma
Shigenori Tanaka
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Yayoi Natsume
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Kaori Fukuzawa
Naoya Fujita

Teruki Honma
Tomohide Masuda
Kenji Mizuguchi
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Shigeki Mitaku
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Hirofumi Watanabe

Reiko Watanabe
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Tokyo Institute of Technology

RIKEN

Tokyo Institute of Technology

Tokyo Institute of Technology

Dassault Systemes K.K.

Ajinomoto Co., Inc.

Japan Tobacco Inc.

The Chem-Bio Informatics Society

Institute for Protein Research, Osaka University
Kobe University

ExaWizards Inc.

SUMITOMO CHEMICAL COMPANY, LIMITED
Gifu Pharmaceutical University

National Institutes of Biomedical Innovation,

Health and Nutrition
AIST
Hoshi University
TAIHO PHARMACEUTICAL CO., LTD.
RIKEN
TORAY INDUSTRIES INC.

National Institutes of Biomedical Innovation,
Health and Nutrition

Teikyo Heisei University

Emeritus Professor, Nagoya University
Fujitsu Limited

Nihon University

In Silico Data, Ltd.

Kobe University

National Institutes of Biomedical Innovation,
Health and Nutrition
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Innovative cancer immunotherapy, anti-PD—1 antibody Nivolumab
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A perspective of using X-ray lasers in GPCR drug discovery

Vadim Cherezov

University of Southern California
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G Protein-Coupled Receptors (GPCRs) are versatile cellular gatekeepers that regulate the
majority of physiological processes in the human body and have been targeted by a large share
of pharmaceutical drugs. During the last several decades X-ray crystallography has been
making essential contributions to various stages of the modern drug development process,
however, its applications to many important drug targets, including GPCRs, remain extremely
challenging. Recent emergence of X-ray free electron lasers (XFELs) and advancements in serial
femtosecond crystallography (SFX) offer new opportunities to overcome limitations of
traditional crystallography and to accelerate structure-based drug discovery (SBDD) process.
In this talk I will outline general principles and details of SFX data collection and processing,
summarize progress in the development of associated instrumentation for sample delivery and
X-ray detection, and review recent highlights of structure determination by SFX. Building a
robust XFEL platform for SBDD will require further developments of high-throughput
techniques for sample production, automation of crystal delivery and data collection, as well as
optimization of data processing and storage. Expansion of the available XFEL beamtime is a key
toward success of SFX in SBDD.
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Combination of quantum mechanical calculations and structural biology
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1. "The Fragment Molecular Orbital Method" edited by Fedorov, D. G. & Kitaura K.:
(Taylor & Francis/ CRC Press, Boca Raton, FL, 2009).

Fedorov, D. G., Nagata, T, Kitaura, K., Phys. Chem. Chem. Phys. 14, 7562 (2012).
Tanaka, S. et. al, Phys. Chem. Chem. Phys., 16, 10310 (2014).

Iwasaki, S. et. al, Molecular Cell., 73, 738-748 (2018).

Watanabe, C. et. al, CBI-]., 19, 5-18 (2019).
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Recent progress in Molecular Dynamics Simulations for Biomolecules
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New Development of Chemoinformatics
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Application of Informatics to Structural Biology
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In silico Drug Discovery using Molecular Modeling and Simulation
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Application of Information science to structural biology
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STRUCTURE-BASED DESIGN OF THERAPEUTICS AGAINST
INFLUENZA VIRUS HEMAGGLUTININ

Ian A. Wilson, DPhil, DSc, FRS

Department of Integrative Structural and Computational Biology,
The Scripps Research Institute, La Jolla, California, United States

Influenza virus remains a constant threat to global health. Therefore, there is an urgent
need to design more effective vaccines and therapeutics to protect against the multiple strains,
subtypes and types of influenza virus. Crystal structures of human broadly neutralizing
antibodies (bnAbs) that target the conserved functional regions in the head and stem of the
hemagglutinin glycoprotein (HA) in our lab have revealed common motifs for recognition
despite different antibody origins and germlines. These insights on how bnAbs recognize the
HA have inspired design of a variety of multidomain antibodies, small proteins, peptides, and
small molecules that inhibit HA receptor binding and fusion. Structural and functional
characterization of these inhibitors with a variety of influenza HAs have defined their
molecular interactions and mechanisms; data supporting these findings can be found in recent
papers (2017-2019) with our collaborators in Science (3), Nature, Nature Biotechnology, PNAS
(2) and Bioorg Med Chem. Thus, the structural and functional characterization of human bnAbs
against the HA has provided exciting new opportunities for design of novel therapeutics that
can afford protection against entry of influenza virus into host cells. We acknowledge the
valuable contributions on therapeutic candidates from our various collaborators that include
but are not limited to Janssen (Netherlands, Belgium and USA), University of Pennsylvania,
Hong Kong University, University of Washington (David Baker), and Dennis Wolan’s lab at
Scripps.
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Protein Bioinformatics Tools for Drug Discovery
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Expectations for structural life science integrated with informatics
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Cutting-edge Al drug discovery centering on generative models
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 SMILES generators with GANs papers GAN RL  RNN VAE e SMILES VAE papers

e

b SMILES generators with RNNs papers
ot = 5 i

d Graph generators with GANs papers & Graph VAE papers

(Source: https://arxiv.org/abs/1907.01632)
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(1) Y. Inokuma, S. Yoshioka, J. Ariyoshi, T. Arai, Y. Hitora, K. Takeda, S. Matsunaga, K. Rissanen and
M.Fujita: Nature, 495 (2013), 461-466.

(2) Bl Z (. a: E. V. Vinogradova, P. Miller and S. L. Buchwald. Angew. Chem. Int. Ed. 53(2014),
3125-3128. b: Crystalline Sponge Method Enabled the Investigation of a Prenyltransferase-terpene
Synthase Chimeric Enzyme, Whose Product Exhibits Broadened NMR Signals, T. Mitsuhashi, T.
Kikuchi, S. Hoshino, M. Ozeki, T. Awakawa, S.-P. Shi, M. Fuijita, and |. Abe, Org. Lett., 20(2018),
5606-5609., c: Collimonins A-D, Unstable Polyynes with Antifungal or Pigmentation Activities
from the Fungus-Feeding Bacterium Collimonas fungivorans Ter331, K. Kai, M. Sogame, F.
Sakurai, N. Nasu, M. Fujita, Org. Lett. 2018, 20, 3536-3540.

(3) B ZIZ. a: Coordinative alignment of molecules in chiral metal-organic frameworks,Seungkyu Lee,
Eugene A. Kapustin, Omar M. Yaghi, Science, 353(2016), 808-811. b: A crystalline sponge based
on dispersive forces suitable for X-ray structure determination of included molecular guests.,
Elena Sanna, Eduardo C. Escudero-Adan, Antonio Bauza, Pablo Ballester, Antonio Frontera,
Carmen Rotgera and Antonio Costa, Chem. Sci., 6(2015), 5466-5472.

T196-8666 RREBESMIREIZ-9-12 & (042)545-8111 ((LKREFERA)

A\Y
B JF]7/) ens exn exi exam e { URL https://www.rigaku.com ]
XERET - HAXIRDHT - BT - BEAZADH - DHDHT - XA A—I VT - FERIFRE




@ Rigalikw

Leading With Innovation

XIREHR CIEICHECET THZADDH?
BE UK 2 BRRHUNS SRR 5 — ROD (BHERMR JIL—T

ZEHELRDFEVI2DDELEDHERDS. XREFEV SO FECTHICHECETTRADDINCOWVTTHE
NUIEVWERWVET,

XipfERBEHEME AR FOBEBEBEITOFI ALV CEFRREERZRIT TVDI 51 4 EF BRI
(CIEF. EREDBEZRNMEECTEN T IEDTEDLEVSIAVYRDIHDOE T  UD UIEDIS XGRS R TS
FEERPDIBIE CHD. KIS A BEFBRMIROKUEFDIBE TH DD ARADELARDODEHEDES
EEBDCEDNTELEVEVDIT AUYRHIHDET, :

COEEDFAVYREBSTEDTRELFEEDBIOSAXSTT o 40
BioSAXSIF. ¥ —4"vNERBEDERT TDIREER . $i5H DITRR
THESHICTBTENTEFTMA T PUH VI IVEBRETITE
[CKDGBRPDEHIHEAEDIBIT DT T T AEE TlE APRAFIIA
¥ A THISEOHERERETHDIMAP2KAD T B T LR
DM BICDVNTBNLET 0

Relative population
N
o

apo MAP2K4D 7Y J ) UiET

MED S FEBFEMEBEZAVC. BRIESYORUIMESR (Microcrystalline powder) ZEXRE U EFHR
B4 (MicroED) B KEFEERE LD TVE T - MicroEDIF EICZERFIDFEICKD . 1 umZERB R DGR DEENT
[CEADEVBDD. I umU T OMIER I LERNERE TRE T 2 EN TEDEVSKELFIREFHF O TVX
9, U UIEDIS—ER DR PHRIFECE Tl LEEDXR TH 2 BERXREEFE T DR C DOV TR EEEAT

HERENFT T LA FERIEEYIRRDEERXIREERE T TE. MR RICO BT E =R DS,

100 ymDFERZMNBEET DIFLELEMENTVE T L RIEUTIDEIFIELVID TULSID AR DI &
FOBFERXIFEEFTARE  XtaLAB Synergyz VLT TARED AT ZILRDRRDRIE - i 7ZmH+EL
Te O NTCETIER DRI IZRICHABIERMZHMIc LTV D DD KT XIREHT EMicroED' > TS NI EE
DIBE/ SGA—=FDLEIC DV THRERTLE T

References

1. Gruene T, Wennmacher JTC, Zaubitzer C, Holstein JJ, Heidler J, Fecteau-Lefebvre A, De Carlo S,
Mdller E, Goldie KN, Regeni I, Li T, Santiso-Quinones G, Steinfeld G, Handschin S, van Genderen E,
van Bokhoven JA, Clever GH, Pantelic R. Rapid Structure Determination of Microcrystalline
Molecular Compounds Using Electron Diffraction. Angew Chem Int Ed Engl. 57 (2018) 16313-16317

2. Jones CG, Martynowycz MW, Hattne J, Fulton TJ, Stoltz BM, Rodriguez JA, Nelson HM, Gonen T.
The CryoEM Method MicroED as a Powerful Tool for Small Molecule Structure Determination.
ACS Cent Sci. 4 (2018) 1587-1592.

XIEBEETEIB5

Vw\ed7n—F\V kN



Vw\edz—F\VskEN

SS-05 HEF : 2019 € 10 A 24 H 14:00 - 15:30
=I5 &S

7359 FMeEAULRIEAR OEIREFiE

1. I-YADRIFEARKICHITED AWS EREH

RE #t
I-H1%Aat
hhe F=HUI-332t29— F—HYL TR

2. EIRMRBELLTOISY ROBERAEFIEFE

H ®R=
TRV U1d Y-EX Sv)UtkR At
NVRTT - FATHATIYR YI1-33>8F Y123 T—F77h

i3> 2 0EE

IFED in-silico BIZFEFAFR T, BEANCRZIREDLEMT—Y%IE1—-FITRAI) -9
BETI—MEEaMERRE LD, #iRFEE 2B\ TT 2T o/cDREVU TRIZEICENENIES
TW3. LHULRNS, BRICETBHMIRIEZRIFUBNS O AERETENNERMZSERANIRE

(CPU. XEY, ZARL—2128) %=FIFT 3128, OEHOAR BRI TR D 1)V AR ZULDIESE
FE2UIOURHSFIATZEMS. @1 DOFTECEER~ BN A EIDIRE, iRFREORIZEMH
ROBHNMCRITVBT - AN TETVD, EC T, IAFETRETBEMIRIEZISURCARL. HER
RHCHERETEMIRIBZ AN ENBHICHIATERLICTZIET. INSOEBNEZRERL., BEH
DEARNRBIZECORNDEHIELIEH TS,

Aty 3y Tk, 739 RERU TEARNRBAIZEICOORIFIEERN B 0BFZE(C, 7YV -II
JT-H—EX (BIF. AWS) O THA IO AFEFADEDFEHC, 157 RZRIZEM TIOR8
DEEARBIBFEOVTIBNALTLE



Chem-Bio Informatics Society (CBI) Annual Meeting 2019

In-silico BIZETD AWS D&
BERE (CHERIZ(T O EHIRIEZ HE
AWS Cloud

F LR AT
fEgwas)——7

I
o
[e]
3t
N
T
o
Q
H
@

.

: D

.

___________________________________________

______________________ ] % KEORETLEHAT
HEEEICESERAD

(HPC BEE R BEAH -

BT ERE

BRI BB — — A
B RBARCTC R
FELTHA S
7
J;
-— ALL Lo w
Amazon SageMaker [CKDHEWFED—0 I O—DHERE 2
3
) AWS Cloud (s N '
BT BAFEIFA
v o- A NERTHATS
; e . TR
H— &~ o
: !
LAmazonSageMaker l"-f"_
I 3
(ammas@um HET7 SO E
FEORBERTH |
S g~gE~wwEEs || ..
.50 || SRORETS

AWS NIVAT T« GATHA IO ADTHBNR= ¢
https://aws.amazon.com/jp/health/
BEIVEDESE : https://aws.amazon.com/jp/contact-us/







Chem-Bio Informatics Society (CBI) Annual Meeting 2019

VIRIT A
SP-01~SP-05

PANAANN

SP-01
['b & iPS AMARELIR 2 AN T2 B 3K AL 00 3 72 72 2t 95 D B 3¢
—WFFEBH I D e et & A% DR — |

10/22

14:00-15:30 75

SP-02
MR REAIIL T /S A 2 & W7o AR IR 7 /L D BRJE FF
— &0 RWAKRETRE BFR L7727 VBT DOERY flA— | 10/22

SP-03 ‘ 1 16:00-17:30
ESZAFIERISEIE N A AR NRITTEBAFERERS TAISE S e B SChR 2 HEIR
277w b7 4 —2) TAMED/BINDS A > v U 2=y MNIEITD ;
GIESE 2w

SP-04
[/~ DB OIEIC L DAIFEA~OFRIKH T 7 a0 — T | &7
NSRBI RVE N H AR =R S0 B R B (AMED) 10/23

SP-05 o 14:30-16:00
TR PEEAMZEBRAR T FHMEEE v 77— 2 2 e AT B
HEIZ K A WRHERIN L 20 PRI TER S 7 e =27 & (AT-SHIPS X
AERVED/E N




NN

sp'01 BEF: 2019 & 10 A 22 H 14:00-15:30
B 2 BF

Ek ips #iRaEfiTZE AL V- ER RO H -5 lE DR
— RO R EIMES R DR —

Development of drug safety assessment using human iPS cell technology
- Introduction of cutting-edge research and its future prospects -
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Development of in vitro human body/tissue-mimicking model using high functional
cell devices
- Efforts to develop a better biological environment mimic culture system -
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Strategic approaches by using public data bases in drug discovery
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”Al-Substance Hazard Integrated Prediction System (AI-SHIPS) Project”
(The Ministry of Economy, Trade and Industry, Research and Development)
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Current status of toxicity prediction system development by in silico methods
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Local town revival project
aiming healthcare and personalized medicine for elderly people
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@ CHEMOTARGETS CLARITY ‘. Chemotargets

Use of Spontaneous Reporting Systems for Preclinical Anticipation and Post-Marketing
Surveillance of Serious and Severe Adverse Events.

Dr. Jordi Mestres FRSC

CEO, Chemotargets SL, Barcelona. jordi.mestres@chemotargets.com

Adverse drug reactions are a major cause of attrition across all stages of the drug discovery and
development process and the main reason of withdrawal from the market. It is estimated that
up to 60% of all preclinical drug candidates fail due to non-clinical toxicology. For those
advancing to clinical phases, about 25% of drug candidates reaching phase II will fail to
progress further due to clinical safety. Once in the market, drugs will be under close surveillance
since exposure to large and more diverse populations may reveal new serious or severe adverse
events that eventually could result in drug withdrawal.

The new version of the Chemotargets CLARITY® platform offers the possibility to search and
navigate on 50 years of drug safety data stored in the FDA Adverse Event Reporting System
(FAERS) currently containing 15.1 Million spontaneous reports for 3,054 drugs on 21,453 safety
events, resulting in a total of 52.8 Million drug-event pairs mentioned in at least 1 report in
FAERS. For each safety event associated with a given drug, the platform allows the user to
extract important additional information such as the list of targets most likely linked to the
event, the therapeutic indications in which the safety event was observed, the list of
coadministered drugs when the safety event was observed, as well as the comorbidity with other
safety events that occurred at the same time. Intelligence analyses can be performed by
comparing the reporting frequencies and disproportionality measures of drugs belonging to the
same class. A number of preclinical and pharmacovigilance use cases will be presented,
including the availability of new Al models based on the 10,142 drug-safety signals identified
in FAERSYV.

(1) R. Garcia-Serna, D. Vidal, M. Remez, J. Mestres. Large-scale predictive drug safety: from structural alerts to biological
mechanisms. Chem. Res. Tox. 2015, 28, 1875-1887.

2 OFF-X o
L Early identification of target mechanistic liabilities bf b 101N FOQ S) -I-e

advancing data science for health

Identifying Safety Issues for Emerging Targets through The Integration of Structural
Interactomics and Information Science

Dr. Josep Prous Jr.

Executive Director, Bioinfogate, Barcelona. jprous@bioinfogate.com

Unexpected safety issues still constitute one of the major causes for drug R&D withdrawal.
Therefore, it is essential to identify not only beneficial mechanisms of action but also rapidly
detect, and eventually discard, those which could be linked to potential safety issues.

To help in this endeavour, Bioinfogate has developed OFF-X database, (www.targetsafety.info),
the translational safety intelligence portal which now contains information on more than 8,000
targets of pharmacological interest, more than 13,000 drugs and biologics and more than
400,000 safety and toxicity alerts.

The development of this unique data pool has permitted to construct an enriched network-based
discovery environment designed to analyse new targets and drug adverse events in the context
of human molecular interactions and structural features of interacting agents.

During the seminar, recent advancements to the OFF-X translational safety intelligence portal
will be presented along with selected case studies identifying potential adverse events for first
in class and emerging targets.
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NVIDIA DGX SYSTEMS &

NVIDIA Tesla V100 GPU & 7r—7>—=>7 274 NVIDIA.

<NVIDIA DGX-2

GPU 16x Tesla V100 SXM2 (32GB)
EEMEE 2 Peta Tensor FLOPS (GPU FP16)
GPU XE 556 GB (GPU 8 En&&t)

CPU 2 x Intel Xeon Platinum 8168

SRATLXE! 512 GB DDR4
0S: 2x 960GB NVME SSD

AbL=2 KX kL—: 30 TB (8x 3.84TB)
NVME SSD
ZykT—% 2x 10 GbE, 4x InfiniBand EDR

NVIDIA DGX-1»>

GPU 8x Tesla V100 SXM2 (32GB)
REMERE 1 Peta Tensor FLOPS (GPU FP16)
GPU XE) 256 GB (GPU 8 ED&&t)

CPU 2 x Intel Xeon E5-2698 v4 2.2 GHz

SRATLXE 512 GB DDR4

Data: 3x 1.92 TB SSD RAID 0

AbL=2 0S: 1x 1.92 TB SSD

RybT—=2U 2x 10 GbE, 4x InfiniBand EDR

<NVIDIA DGX Station

GPU 4x Tesla V100 SXM2 (32GB)

RENERE 500 Tensor TFLOPS (GPU FP16)

GPU XEY 128 GB (GPU 8 En&%t)

CPU Intel Xeon E5-2698 v4 2.2 GHz

SRTLXEY 256 GB DDR4 ;

;
T

Fybo—2 2x 10 GbE, 4K {5 7:—

[

NVIDIA Advanced Technology Program (ATP) /X\—hk73— G DEP

www.gdep.jp

IS B EIBLEEIL L https://www.nvidia.com/ja-jp/data-center/dgx-systems/

© 2018 NVIDIA Corporation. All rights reserved. NVIDIA, the NVIDIA logo, and Iray are trademarks and/or registered trademarks of NVIDIA
Corporation. All company and product names are trademarks or registered trademarks of the respective owners with which they are associated.
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High-throughput curation and organization of biomolecular
structures with Spruce and MMDS

Paul C. D. Hawkins! Jesper Sorensen'
phawkins@eyesopen.com jesper@eyesopen.com
David LeBard' Robert Tolbert!
David.LeBard@eyesopen.com bobReyesopen.com

' OpenEye Scientific, 9 Bisbee Court, Santa Fe, NM 87501, USA.

Keywords: Protein structure preparation, structural bioinformatics,

Correct preparation of biomolecular structures (proteins and DNA/RNA) is a vitally
important part of structure-based design, including docking, molecular dynamics, free
energy perturbation (FEP) and electronic structure calculations. If a biomolecule structure
is incomplete or incorrectly represented, then the accuracy and reliability of any
calculation on that structure will be low. Manual preparation of structures is inconsistent,
irreproducible and impossible for large numbers of structures. We will present Spruce, a
tool for automated, high-throughput preparation of biomolecular structures for further
calculation that performs common tasks such as: protonation and tautomer assignment,
capping of termini, applying atomic charges, adding missing residues, loop building and
protein superposition. Spruce also provides important information about protein structural
model quality, allowing the user to decide quickly if a particular structure is suitable for a
particular type of calculation. Prepared structures from Spruce are organized and
contextualized through the web-based MacroMolecular Data Service (MMDS), a powerful
tool for storage and quality assessment of structures.

BRENEHEN  BEREEBXFIR 1 TEO—13=ZRBEI/\E F—TVPA « Iv/\UKASHT
55 1 03-6441-3707 e-mail: oe_japan@eyesopen.com
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orion

OpenEye Scientific

A Cloud Native Platform for Computer-Aided Drug Design

Orion is our reimagining of computational drug discovery and design powered by the cloud. It
includes all of OpenEye’s software, extensive tools for data visualization and communication, useful
data sources and task-oriented workflows, all in a robust, scalable, cloud environment. Orionis a
‘cloud native’ platform in that all elements of Orion reside on, Amazon Web Services (AWS):

BROWSER

« Easy, scalable, maintenance-free

BROWSER
| | « Access to hundreds, thousands, or even tens of
thousands of CPUs

+ Unlimited storage and archiving via reliable
networks

+ World-class data-security. Access directly through

’ the customer’s relationship with AWS, or indirectly
1] ]
b | gl THE CLOUD through OpenEye

Features
- Scalable environment via Amazon Web
Services (AWS)

« Access to ALL OpenEye computational
software and toolkits

« Results sharing via chat and text-like
environment with access privileges

« Easily handles large-scale
computation including data analysis
and file handling

» Seamless access to third party code

www.eyesopen.com

A US Headquarters East Coast Europe Japan
9 Bisbee Court, Suite D 225 Friend St., Ste 201 Josephstr. 29 Sankaido Building 8F
Santa Fe, NM 87508 Boston, MA 02114 50678 Cologne 1-9-13, Akasaka
USA USA Germany Minato-ku, Tokyo
p— SCIENTIFIC +1 505 473 7385 +1505 473 7385 +4922156936601  107-0052 Japan

+03 6441 3707
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SCHRODINGER.

.. Small-Molecule Drug Dicovery Suite
Advanced Solution

E P+ High-performance free energy calculations for drug discovery
. f ._Q_- ..._.: - 1 -
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- The completely reimagined all-purpose
M a e St I'O / Path F [ n d e I" molecular modeling environment
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Talb—Ta VAR Schrédinger, LLC

T100-0005 RREFTFRHXADOA 1-8-1 DK SAIZT—NEE 17 B 101 S.W. Main Street Suite 1300, Portland, OR, U.S.A

Tel: 03-6860-8316 Fax: 03-6273-4722 Tel: +1-503-299-1150 Fax: +1-503-299-4532 Email: info@schrodinger.com
Email: info-japan@schrodinger.com URL:  www.schrodinger.com
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How can 1 Million Crystal Structures Aid in Drug Design?

Francesca Stanzione and llenia Giangreco

The Cambridge Crystallographic Data Centre (CCDC), 12 Union Road, Cambridge, CB2 1EZ, UK.

Successful modern drug discovery research makes extensive use of structural data from target proteins,
candidate drug molecules, and complexes of the two. The value of protein-ligand structural information
is well accepted, however, knowledge of molecular conformations and interactions derived from small
molecule structures alone can have a significant impact in drug discovery.

This year commemorates a milestone for structural chemistry as the Cambridge Structural Database
(CSD) reaches the addition of its millionth structure to its extensive repository of fully curated organic
and metal-organic structures. We reflect on the value that can be obtained from this rapidly expanding
fully curated set of data, and consider the intelligent software required to extract powerful insights that
can inform the design, development and identification of new and better pharmaceutical products.

CSD-CrossMiner is an example of such intelligent software that can be used to mine the CSD and other
structural databases in terms of pharmacophore queries. Knowledge-based methods, such as Mogul
and IsoStar, apply what we already know about small molecules to design even better ones, and
represent the base of more advanced functionality to generate highly probable (low energy)
conformations for drug-like molecules (CSD-Conformer Generator) and assess the interaction
preferences of compounds in protein binding sites (SuperStar).
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References:

CSD-CrossMiner: Korb et al., (2016), J. Med.Chem., 59, 4257-4266.

Mogul: Bruno et al., (2004), J .Chem. Comput. Sci., 44 ,2133-2144,

Conformer Generator: Nils-Ole et al., (2017), J. Chem. Inf. Model., 57, 2719-2728.
Cole et al., (2018), J. Chem. Inf. Model., 58 ,615—629.
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IsoStar: Bruno et al., (1997), J. Comput.-Aided Mol. Des., 11 ,525-537.
SuperStar: Verdonk et al., (1999), J. Mol. Biol., 289, 1093-1108.

Full Interaction Maps: Wood, et al., (2013), CrystEngComm, 15, 65-72. C C D C

CBI Luncheon Seminar: 24 October 2019
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Automated Free Energy Perturbation calculations in Flare

Giovanna Tedesco', M. Kuhn'~, P. Tosco!, A. Mey?, M. Mackey', and J. Michel?
ICresset, New Cambridge House, Bassingbourn Road, Litlington, Cambridgeshire, SG8 0SS, UK

*University of Edinburgh, Department of Chemistry, Edinburgh EH9 3FJ, UK

Free Energy Perturbation (FEP) calculations allow for prediction of relative binding
affinity changes within a congeneric ligand series.! In these calculations a molecule is
gradually converted into a structurally closely related analogue via a non-physical
(‘alchemical’) pathway. By assessing the free energy difference (AAG) between the
end states of such transformations, accuracies of about 1 kcal/mol compared to
experimental values can be achieved for large datasets.>*

The implementation of FEP in Flare,* Cresset’s structure-based design platform,
builds on top of open-source tools (such as AMBER tools,” OpenMM,® LOMAP,’
Sire®” and BioSimSpace!?) and of Cresset’s unique expertise of delivering intuitive
software. Our aim is to provide our users with an accessible and user friendly interface
to a fully automated FEP workflow. The latter was internally validated on various
datasets, including the FEP+ dataset as a reference benchmark.?? Full control over
the simulation parameters both within the Flare graphical user interface (GUI) and
through the Flare Python API facilitates the exploration and identification of the ideal
conditions for a given set of ligands and their target protein.

In this seminar, I will provide a brief overview of the validation work performed by
Cresset in collaboration with the University of Edinburgh, and present the FEP GUI
within Flare.

[1] Cournia, Z. et al., J. Chem. Inf. Model., 57: 2911-2937, 2017.
[2] Wang, L. et al., J. Am. Chem. Soc., 137:2695-2703, 2015.
[3] Song, L.F. et al., J. Chem. Inf. Model., 59:3128-3135, 2019.
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[4] Flare, https://www.cresset-group.com/flare/, 2019.

[5] Case, D.A et. al., AMBER 2018, University of California, San Francisco, 2018.
[6] Eastman, P. et. al., PLoS Comput. Biol. 13:¢1005659, 2017.

[7] Liu, S. et al., J. Comput.-Aided Mol. Des., 27:755-770, 2013.

[8] Woods, C. ef al., Sire molecular simulations framework, http://siremol.org, 2019.

[9] Mey, A.S.J.S. et al., J. Comput.-Aided Mol. Des., 32:199-210, 2018
[10] Michel J. ef al., BioSimSpace, https://biosimspace.org, 2019.
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221852 MA\1LZ A (Jubilant Biosys Limited) (&, 1> FICR&DtE %2 —. 1
VR.TIT7. BEUICKRICEEFRE1EZ 5. Jubilant Life Sciences®¥ 1V —7 & Delivering
¥TY, Bty 2B GRY T —2I1C&Y), FRRDY —ERZSE. [LEE —
T RIS L UBFHIRY — CRERHLTVET, PiSYery

Detail
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: Dedication
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Proteins Structures

Cell Line Engineering

Cell lines

® CHO

® HEK293

® HEK293S

® Freedom CHO-S

~10 Novel structures

Expertise

® Assay grade ~ 250 co-crystal structures

@ Biophysical grade ~ 50 targets

® Crystallization grade

Target classes :

- OREEES Kinases, Phosphatases,

Proteases, Deaminases, Lyases,
[somerases,

> 100 targets

(different target classes) Stable cells and

Characterization
Carboxylases, Dehydrogenases,
PDEs, Epigenetic targets,
Chaperone, Apoptosis protein,
Interleukins & receptors, and

Culture capacity
® E. coli- 60-80 L/ week
® Baculovirus— 24 L/ week

® * Plasmid mediated
expression

® *\/iral mediated expression

Oncogenic transcription factors Functional characterization

® Mammialian—4-6 L/ week

RIEDFRXH S

® Co-crystal structures of PTK6: With Dasatinib at 2.24 A, with novel imidazo[1,2-alpyrazin-8-amine
derivative inhibitor at 1.70 A resolution. BBRC. 2017 Jan 22;482(4):1289-1295

e Crystal structures of monkey and mouse NNMT bound with end product, 1-methyl nicotinamide.
BBRC. 2017 Sep 16;491(2):416-422.

e A small molecule inhibitor of Nicotinamide N-methyltransferase for the treatment of metabolic
disorders; Sci Rep. 2018 Feb 26;8(1):3660

BEWVWEDEE:
Jubilant Biosys Ltd.
WA ER

Tel: 03-6319-9242

www.jubilantbiosys.com | kaori.kido@jubilantbiosys.com
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