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J. Phys. Chem., 2017; Hayami et al., J. Comput. Chem., 2018) %R L. HEHEEERAZEEIZT
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S ZMM & & SRR i 5 F ik Z # A4 A 12 myPresto/psygene, omegagene [ZHEE L1z, ZD
RIZEYBZUNRIBEA)VAUE, BEXURUNIB/ Z VNV BERERDET) VBRI
F—HBIEIEFITS>—A. NMR, X REREBH I —TELVEEREXLDOBAICLY, BHE
DEWEZ VN BEERIIHT HELADETILEER LTz (lida et al., J. Comput. Chem., 2016;
Kasahara et al., Nucl. Acids Res., 2018) ,

V) XFTD GPU RUA=Z—OFPCYUTREIEZAVRY)—=25Y T FOBRE - 2EEL

MD Et&E 704 5 L myPresto/psygene % GPU EF Y 7 + (myPresto/psygene-G) IZH1X T.
LEEBRB/NE BRI L TE—O GPU a7 TERIZFHEZEH YT 5 myPresto/omegagene %% -
2B L7z (Kasahara et al., Biophys. Physicobiol., 2016), —A. 2 VNV BE—-FEY Ry F>TV D
b myPresto/sievgene Dl Fl{EZ1TLN, A4 1) O FIL7E myPresto/sievgene DFFEFHR>f=FF. A
=—37 PC £T20-70 DO ERIL &R L 1=,

V) BOTEWMEEDHEENEHETETINGNIA— 2 —FHELSFIIaL—>a UEITORM
#*
FyXRUJTHETORI)—ZVJICEPBENEED-OH. FRBNEFILEHEV I F
TMOPAC] ZH R L THILEREDRBICE L TRFHNEREHEL. SREORFERESA
% MOPAC AM1BCC BRI ZHETE S L3I Lz, COFEE, IBR i) ITHIT5 LigandBOX-DB
TOT—42RBEICAVLh, —RICLAFLI, —A. YIULFH/ ZH)L MD FEICK HEBERR
& SRPG ZEZ#HAEHE T, Y KD binding/unbinding D/AR (2R > =BAZHELZITL. UAH
Y ROHEEBHRIRLY—25REICTAT 5 — RN FEZERH L1z (Nguyenet al., J. Chem. Inf,
Model., 2015; Bekker et al., J. Chem. Theory Comput., 2017),

Vi) 1—H— - A VA —T T —ADRAFE

Windows. Mac. Linux 7% & RFM7E OS TEMERIRELR I S T4 v P42 —T 4R (GUI) T
% % “myPresto portal” = B F L . # myPresto (myPresto version 5) & L TR L 1=
(https:/iwww.mypresto5.jp/) . myPresto DFERX DY 7 bz 7HEODAENEZEBE L TGUINLES
[CRITTEDESICL., LAVMDHLFRE. FUNNVBRDER, PFIal—ar., LEY
FyFxo PG ENTOREETITAS, £1=. BRIDO PC V3 RZFEDN—RERLEELEES. U5
DREDPCHUSRAZMAT HEIMEREIT o= .GUIEROTHRIENEERE 2N SIRFEY.
BEY 7 FREOY—EXLEROEETHRIBESNT,

vii) 1 myPresto (2 & BIFRIEHAE

KB PISPAK FF+—E DEEILEW%E. 200 FILE#H 5 myPresto IZ& Y F#EIR L 1= 1,167 258
% 200 FEITHR Y A A NMR GEIZ & & EMHMREEZ 35 L T IC50 A 10uM LU FDORELEYMZE 12 {E.
IWMMUTOEDE2ERETLELELIC. TOEERD X RERBEBTLERE Lz, BEHEHREF
mSin3 D&M 5 myPresto DFELKDY 7 bz 7EDBIZKYBEELELAEYMZERL. NMREIZEK
YSOFELULEDFEHILEYERK Lz, DELOERMTICLY BERKEZED. TI-_X MEKEE
BOobmEzRE LT,

QORMEERZE (NMR) [2&22 U\ BEOEBMEHTICH T 2BMILABEERSETORSE
i) BIZEZNZ VNN BEOERENMR Z#a[ft & 7 A AEER CRIEEZDRESE
a) ERMBREREZRAVV-EKRLEE VNNV ERAEEORRES K UERIEMAE
ZLDRIEENF VNV EORBICEVWVTRELGERMBFEBRRCENT, EXRERHIZED
NMR ST FILOEREL (5 FLlt) ZHATHOTER Lz, AELE-FEIBRBRXICHEEK
(Kofuku et al., Angew. Chem. Int. Ed., 2014) LT. 7R tajLibltz, 512, HEAWLTLV:
AFAZUICMATT S=v. AVAALYY, A4, ALF =y N &ETO—TET 51
ODEHEDRFKICHR LIz, LI 6 BEOT7 I/ BIX. BIEEZENI VRV BELELTEELEAS
VNV BEDEEEEBICZEHEETII LML, BEIUNVBEOERE NMR #TICHICERATH
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Y, BE RV EZENE LE-RIERRICEETE S, ERICAIFEEZEMNI VNV ETHS BAR &
KU P2X 2K (Minato et al., Proc. Natl. Acad. Sci., 2016) 2D\ T, BBE - EE+H TOEMEE
EHOTETTHAZEICHIILIz, LEzA-2T, S BMNIRIECTHAIBE_EEF TOHMEEHEN
MEfgeE LY | EMEHIELEMIEA L-RETOEDRBELZ LY EHICTATES L5112 o1,
b) BRFER /Y EOFRE EENTEDRRE

BIEEME DNV EOHMBERREZHMET S5 ATHELE L >TW=2F=RAZ=MRL. 1
A FOWFEHEBCBRERICEEGI/ /70 I UNOBERTE L IBMEEFEREHE
TEHLODEEFREMBIEERHE L, AR LEFERETO FaLEdfThbh, a2 rA—ILE
VINIBERWE—EORIANSAYMEERIELE-S A TERBHXELTERERL, @IER L
EEZEHES Gai3 FVNVEBELEZTOENAMETERDOHIALLEEDAER (Toyama et al., Nat.
Commun., 2017) . BLURFE 20 AEBADER >/ U E KirBac F v R ILDBEEERRBAICHKTI L 1=

(Toyama et al., J. Am. Chem. Soc., 2016),

i) BIZEAZMA VRV BIZHT S5 HY RSSO BEZEREZDRR

BUNYBEELBEERERR LI-BORAOES M & ZRBEHMEZEEZIC. EeaRETEELS
<. ERHEHEMEVVERZHET S LT, KURMMEHLIR, HFESELSRALELEZYATY FEH
55K %M L= (Mizukoshi etal., Angew. Chem. Int. Ed., 2016), AT, AFEZZHEIHE. 5
ATS)—ILEMIZZLEEND T VERERADERAZAEIZ L= (Tokunaga et al., Molecules,
2017),

i) BIEENZ NV BEOHNBERRBEEORAERUVEON-BROFEREHFE~DEA
a) GPCR DL 7 FILERMEZHIEH T 2 EMBEDHEREME T 2HEZDORHE - ICH

B AEFA FZEER, P2X BIEEMIER VNV BICEITS. [EHEZRET 2B ETH = FH
9% Z LIZEIDIL = (Okude et al.,, Angew. Chem. Int. Ed., 2015; Minato et al., Proc. Natl. Acad. Sci.,
2016), SBIZ. B2 7 FLFUVREBKR, 7T/ Y AaRBIR. CXCR4, u FEA A FEZBERKIC
MAT, d FEXA FREERICEVWTIHBETELIEDES S ULV FILEREICEE LTS C
ENBALMELE ST,

Frz. PLAFULTFILEFHALT H2HKETHS. C RimfEEA) VEE STz BAR I2HL
T, JUBEEN B L REREENMEEERAT S EITEY . BRARDNTLRAF UL T FILDE
MALICEL-BEL LD EMNHLMNIE STz, TDELSIT. DT FILEREZFIEHT 28008 E
DIEHREHE T HHEFHEIL LT- (Shiraishi et al., Nat. Commun., 2017) ,

b) # myPresto |2 & 21K MEIIAE

# myPresto [IZ& Y, BED GPCR D) A2 MEMILEMZEERETL T, ERICER LTz, FE%E
FHMELf-EC A, IZHEEYMDO— DI T7IRA MELTHEETSIZEMABEALNELE Sz, &5
[C.NMRIZKYBEHTLI-E C A, RIEHILEMHEAETICE LT, GPCR AVEMEER & FEMR A RIE
EFETIEEFERREICHEIZLETR LIz, LEzA>T, —ED#H myPresto DFEH . ERDOH
BRILEMDOEIZERATHS Z EMNEIES T,

X BEUVEFRIZCKDZ VNNV BERUZFDILEYESRDBBIFE SISO
i) BERRENDENFEF VNV EORBEBTRAITICEEZRELT SEMOBR
BENTRE CHREBNTATRURTH > ENFEX VN EOEERTETREIZT 51=5HIC.

FRAZBATHILTHREZRTEILT HEIIAREZ.GPCRTHLHIIT Y F) U2HABE(ETBR)
THWL, Fd=RMEDEER, VAV R —2BEK, SLHIC2BEOT7UVAI=_XRMNDES
ADOEEBRITICHKII L. Nature 55%F(CF K L= (J. Mol. Biol,. 428, 2265-2274, 2016; Nature, 537,
363-368, 2016; Nat. Struct. Mol. Biol., 24, 758-764, 2017), CDAETHER L E=EEARDEEENE £
REEHLLHWIEHMHEREL. AEMfIOTO baLZER LT,

i) EEMEHTICE T ARG ILAEBERRZIGT SRR
a) EFRERFEZAVSCLTHEENLGRETICE T 2BMARZME NatF v RILOBERRNTICHKD
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L. BAEZM NatF v RILHGEL gating 2T 2HEO—HNERETEDL L S(CHE >z, ZOFID
BRI, BERTERE2 DNV EORBEEMTT 2EMEARZTL. ERNTORERTOEES LERAM
3= LT= (J. Mol. Biol,. 425, 4074-4088, 2013; eLIFE, 06119, 10.7554, 2015) .

b) FEOCHEMBRERXABEOREELDLITITHRY Y -4 (AQP4) IZDUVT, £EMEHT THEER
MIBDETDODTFYRILADKDFERE L TEHETELEERLTL=, . TOBEE
¥E#E LTRELTUWEZEEY—53 K (AZA) [$E FD AQP4 +RIZBAETEHRINI &%
RELz.ZTh Z.5 v b AQP4 & AZA L DIEEIRDIEEREHT % fFHT L (Microscopy, 65, 177-184,
2016), ZTDNHRREZE 28AFETRALSIEDH I LT, £ FOBEERZHET 2B EFERE B, ITA
FEELTHERIRTZAEEICT 2BEBLILABEFEREZSIEMERARE L=,

i) BEEND A EIFRICEDVTHREDENE VNV BDMNKRBEEZDHER K BT MO
%

a) BEMEFYOX vy THEFYRILTHD, ARXRF L UDBEEZRRBFTEFTL TV =0T, £
HEMDOX vy THEEF v RIL, A RXX VOB EFRILKERFTHRNTSIZLEEIELIz, &
WO fERE (10A) THEEHMDEED 5 BLREVEEMT A H K= (J. Mol. Biol., 428, 1227-1236, 2016),
SHIZHEOBRWVENERIAEIZT =012, BRIFHEMEZERWES D\ BEOE S REEDES
BHZTI L CRELGREFEEFIZR < AEZRMFE L (Structure, 23, 1769-1775, 2015), D
GraDeR EZBFETHELICE 2T, 1 R*F P UNBRT EF vy THEDEEE . BRFHETE
FRAWLT, BRI 3.3ANARRECTRIEREMNT T 5 Z & IZAIN L1z (Nat. Commun., 7, 13681, 2016) ,
CDBIDKRIZ, BRHDERZEFAL THERLICEBERENT LA EOMBICHIIL Iz, T, BHAF
BN RALZ ENERTE -,

b) BEEBEDHREOITAHHELEMES /) BEOBERETIIHHORBENE RN K, BRFEITE
FRAWSDZ LT, $ARTOEBEETIIVEENTTREL BB ZIT o=,

V) 2NV B L EYESERDILKREEEBITT M OER

a) V0—T 4 UEAEDEERITT 2 8% Science EICHEE L= (Science, 344, 304-307, 2014;
Science, 347, 775-778, 2015) ,

b) i) ICEWVWTEHM LIz ETBR E7I=-RMRUTFUVAIRMEDEESKRDBEEZREMLT
Nature 574 EI12F & L= (J. Mol. Biol,.428, 2265-2274 (2016), Nature, 537, 363-368 (2016), Nature
Structure & Molecular Biology,24, 758-764 (2017)) .

) i) CEVWTEHR LTI TR > 4 EEFRIOEESHRDEEZ 10A, 3A, 28A L 1V5 31EH
DHBETEFLT, SAKUSVDBEEDEIIBIEICEVWTEETHLSZ LR L. Drug
Rescuing #EiTE 5L 51T LT=,

d) i) ICBWVWTRHRRLEzFX vy THEF Y RILOENEROBAFRENIFETES, ZRIEREN
BNV EORBENRCBITEES &SI -1,

AT7OCzH FORRED1DE LT, #XE%t CeSPIA #2017 £ 4 B 17 HIZAIEE L=, B%X£
#t CeSPIA Tl, HELENSDKFBEIZISZA THERERTEEREL TLS,

(2) BET7ORTY b

EXT7I Ty MEE

REDERE L LHEMNE VNV BICRT IEEREHILEVERET AV I DI TICRIEHR
BI7 LT X LDFEL ]

EE BEE

EXRAREF (ERK 25 F£E) FHE : — E=E . —

P REEHEEF ((FRK 27 ) FHE : 60% £ 60% (GERR)
RTHEIME (ERL29 %) | 51E : 100% E#E - 100% GERL)
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BETOMTY ME, BE2ICBVWTCEEYRANICHEIZBET VI MYz 7THEOEBL 255
BIEELTHRELZ, PLIUXLOEINBIETHD-H. BEBETELCELE (%) #i
BEL., StEEYICHAREZTETLIz, ZLT. TROEBY.,. XD FYF 25 YT FTIEERT
EUNSEFHNGERY V-V THaEER Y I hE. V57 FTORAIZERE LEzR—2 L%
BAF L. myPresto version 5 & L TR (https://mypresto5.jp) L 1=,
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2-B-1. IV T b2 7 myPresto] DE®E

T, BE1IZBVNTH, HIZIETHRISRT LS, 200k B2 5B EFHHFEo0—=24
TEHERMBRURR MIEMANEATRELGRMIZRILIL, 150kb B A 5 RFIAEAREGFERAN
THHFEEVDEEICHILE, Thbht, AEOHAKRTEIREHEELVESIBFRELRLEY
TH, EYEEZRHETRTEEME LTREBHEELIEMERFE L, S5, TOEERTIEE
ENTRETH - ILEMEREICEETRELRMZHEE L=,

T T 1 T T IR T 1 TR I T i e e e GO0
OH OH OH OH OH OH OH OH OH OH O OH OH OH

NeomediomycinB (#i3F &) H5F = CoHyuMNa040S, 5 F i 1193
DoAB—HA X 1T kb, A H—bH A Z:205.4 kbDFEF|AEBREFETUBAC/O— VI LU BHERIMEE (<A

.l\ L 0, 0
e

¥
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| 0 4
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HHE. BEICRTHEBMAMEICOVTHERS L, FE1ICOVTE, BREATEKERMLGHREEE
ELEVWEDERBL TS, REEETHEINI-EMIEZ., 70%UELD GCEETH-Y. &Y
R LECSIA 2 WNVEDRIENEE L L) 200kb BOEEFI R EI 0O—=20 3 5E M. RUAEERZ
RRAMIHREERT IEMETHIN. TNTNOEREMICIEZ KD/ DNIOHRBRATLNST=H.
BIRCIEIEEOCTATITHEI L THEMARTES3DOTEHAL, BEX, o) FEESR
NoERNDTHTIT - DEAEFERPY—ILEZHEBELDD, AFITLEBEMDOHESEEZED
TWBEREL>TWND, AFTHSIEHELTIE. TATNOEREMICZ LD/ D1\ IDHA
THY. FEOKRY METESFELEERETERVREMDEMTHD Z EDLEITON D, $FIC
150kb AL DEEFELDE. TNENDEGFOEFEERIBENH, TRXLTHESIVBELHY. =&
ZARY MEIZKYZBLDEHE—ETRHITTESELTEH, BEMTIEIAL, . EEFOY
A ZXNKRENO, BEIRELEREL D, TOREO. FENIZIE, ARy MEFICK Y —i&i7%E
FREBBIENFEINZLONO, HEAOORyY MM TR, FEZFRMTOBRITHLLVLD
LRELTWS,

RIZ, BE2(12D20TIE, BB THSIaL—Y3arYy T o7 ImyPresto] DFEEL
T.BHOLDFY 2 L—T 1 v H—%t CGKE). CCG #t (hF4). OpenEye #t (KE). BioSolvIT
#t (FaY), Fyvy—tt (75 20R), Cresset#t (EE) LW EDY T MHEITFTLENS, —
BRAGEDE D 2L—TaoA—#1HOELDOTHSN., HEEASVRATAI o AHNSETHD
EVWSHENH D, BEOLDELTIE., BLUOELDELT/ NILTARIT7—IHDOY T OB
AN CHELIIEYPRYFUTOVIaL—a VitEETELR WL ImyPresto | DEAITEE LTI,
EBHYIETHY., hD. BRLEOFZEEEE. BENFEEICHIG LI CTHRESERVEMNE
ToTWBI EMD, EICHEEY 7 FMIEART/NHNNIAY A ER THD ERBL TS,

Tz, AP FCRHRRSNERERZD LISV SA A EFIEMBREFRAWEESL VXV BEDE
BT EITD T#HXA KR CeSPIA] ARILINtz, BEBAY—EXRIZBTSHmELE LTIE. XIS
Sosei HEPTARES #t (F—H W\ JL—7). InterAx Biotech ¥ (R4 R). Astex Pharmaceuticals
#t CRE) LWL EAZRETLNDINS, WTIhEISAAEFEMBLZRAV-BITOEEILZTL
AEHDWNIEECEN=OH, KLt CeSPIA] 120 LB AWERB LTS,

<HABRERE>
a5 WD BHEFEHE | BEIHED | St UR | EREE~N | O A

WEIAEYN | (HEZE0) | Xkl | #EH NES TR
J— 4 J— J— J—

268

ATz Y FORRELT, BIRBEOITOVTIEANE 119 I BERDOH/X—ESR). #=
ETOHER B M. FFE 2 HHRBELz, F-, BIRFEEQICTOVTIE, WX %E 149 ], FRET
DFER 1644, FFrZ 2HHEL =,
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3. HEE)NRET S LOREN

F1EL. 3. HHEDERET I LEORLEN] DEFBEZEZSESIIL,

ATOD Y ME, MEYHEORREEVOMENLEEICET 2RMORFAECERDE
RIZEAT 580, IT ZFALERIRNEORLICET 25%MF,. LHERRICERATRRGEBER
MOREZRETLDOTHY . EEROBERT. 12074714 vIRE, SEEHRLEMRN
HBRELTHRZEDILEN DD, ERPROERNEVBILHY . BLOEENRBITKRET
SDIEIRELABTTHAS-0. EOZRAEFXRELTHRRARZERL. ARBRREZHELROTH
TIT7AEH - ERSETWK L ZBETONEYTH S,

4. BEETIOMILERIZESRETTOO—FKTy T

TOMOLERE L THIEBEZEZRELTWLWADIE, IT ICHATS2EETCHESN- T2 L—
2avV I bz T7TOMAGE A, XRAILEEY. IT ICATIMEREEL L. XBROICITRFAREE
FEEPEEABHL, HRFETLHILZHELLTNS, TR 2B3 DEHY. XALEYHD
AERMARREICE N TIX, RBEEDZ LTS 200k ZBZ 5MBEDERESHETRFI TR
A—HEEFHRBAICIVAEKRICEERRIE IO OCLEMEEDA WX L@EFEE
BLDD, ARINLEMEZEAL TCRIAECERANLEBHIT AL E. BRARALEVDOZHE
EILITH-ODOEMARANELITTOC I LT, BIIOEREZEO, IT £FALEERAIH
EREMRARCENTIE, TR 2-B-4 DEBYF NV BEOREFELEBERTEIaL—YarvyY
T OB ELEITLTED DD, REAFRICENT, FOERABEZHERAL T EVWSRF—L4LE
Lize SHICEKY., RALEYOSEREREM. ROV ZaL—23 2V X9 Y—=VFAY I+
77 (myPresto) M5ER L. RIERKRXAYILERMARMEEDHEERLEEZDDITHEREZE
HDTWBEZATHD.
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ThOHRRREICSELTEY . ChodtFEEN, Jooz) FTRESALRENZERAL TAIE
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