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P21. Fluoppi: a cell based assay for evaluating PPI modulators and/or targeted
protein degraders such as PROTACs
B #H M EFZEMFERRA)

Even successful PPI modulators (PPIM) have been discovered by cell free methods,
thier validationwith cel| based assay is essential because; (1) Pseudo PPI modulating
compounds such as surfactant-like or assay specific ones should be removed, (2)
Penetration of PPIMs including peptides or macrocyclic compounds into living cells
is often hampered by the plasma membrane and (3) PPIMs should have activity in the
complicated intracellular environment where various substances are concentrated at
high density. To provide a solution, we developed a very robust functional readout
method called Fluoppi (Fluorescent Protein-Protein Interaction-visualization).
Results of visualizing the effect of existing PPIMs for several targets such as
KRAS (G12C) -Raf, cMyc-MAX, Keap1-p62(SQSTM1), Bcl family-BH3, p53-MDM2 and p53-MDM4



are presented here. In addition to them, recently we have visualized the effect of

targeted protein degradation compounds such as PROTACs using Fluoppi.
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P24. Identification of Nafamostat as a Potent Inhibitor of MERS-CoV S
Protein—Mediated Membrane Fusion Using the Split-Protein—-Based Gell-Cell Fusion
Assay
WA 4 (RRAZEHZWREFRS FRESEF)
Middle East respiratory syndrome (MERS) is an emerging infectious disease and
caused by MERS coronavirus (MERS-CoV) infection, and no specific drugs or vaccines

are currently available to prevent MERS-CoV infection. MERS-CoV is an enveloped virus,



and its envelope protein (S protein) mediates membrane fusion at the plasma membrane
or endosomal membrane. TMPRSS2, which is localized to the plasma membrane, is a serine
protease responsible for the proteolysis of S in the post-receptor-binding stage.
Here, we developed a cel |-based fusion assay for S in a TMPRSS2 dependent manner using
cell lines expressing Renilla luciferase (RL)-based split reporter proteins. The
assay was optimized for a 384-wel | format, and nafamostat, a serine protease inhibitor,
was identified as a potent inhibitor of S-mediated membrane fusion in a screening
of about 1, 000 drugs approved for use by the U. S. FDA. Nafamostat also blocked MERS-CoV
infection in vitro. Our assay has the potential to facilitate the discovery of new
inhibitors of membrane fusion of MERS-CoV.
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[Backgrounds and purposes] S-adenosylmethionine (SAM) is a metabolite that acts
as a universal cofactor in methyl group-transferring reactions such as DNA, RNA, and
histone methylations. In recent years, it is suggested that changes in intracellular
SAM concentration directly regulates the intracel lular methylome, and therefore, SAM
has been considered as an important epigenetic regulatory factor. In this study, we
tried to develop a peptide-based fluorescent probe that can monitor the changes of
cellular SAM levels, and to establish the screening system to search for compounds
that modulate cellular SAM levels. [Methods and Results] We have previously
synthesized the FRET-based fluorescent probe 1SOp-2 which can detect the activity
of the enzyme protein L-isoaspartyl methyltransferase (PIMT) by the coupled assay
with caspase-3 (Angew. Chem. Int. Ed. 2017). This probe employs the mechanism that
the methylation of the probe by PIMT makes it as a good substrate of caspase-3, so
the activity of PIMT can be monitored by increased hydrolysis by caspase-3. Since
the methylation of the probe consumes one equivalent of SAM, we considered that it
can be applied to the detection of SAM, and we re-designed probes to improve the
sensitivity against SAM by decreasing the background hydrolysis by caspase-3. After
synthesizing 16 candidates, we acquired the novel probe that showed the best S/N,
and enabled the detection of 20 nM of SAM just by mix—and-read manner. By using this
detection system, we established a screening system to monitor the alternation of

cellular SAM levels with high throughput.
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BEICLDITEIRETERLT 5, > TRR2 FUHZHEETT HEINFEIRORZET 5L H
FENd, ERIETNETICHEK293 MK TRR T AVHEN S, /NEED Ca2+2 T FIL
M RYR1 & & U RyR2 O Ca2+iizift i RBRT 5 & Z R L TEF- (Murayama et al., Mol
Pharmacol 2018), 4 EIF/Mafk Ca2+E=421) > J ZFAL RyR2 MMHEDREEZEIT o=,
Ev b LEZAEEYMDO—ERIZ DL TIE, T D RDHMEED Ca2+BI5E T X T 23R EREE L 1=,
JFonf-#EREMS, MK Ca2+E=S ) VT IERYR2 HEE - EHILEDIRRICEATH S



E &, RR2 DBAERSAMABIRNR ZHDOAIREMEN RS M=,

P29. /MRFADILIILREREICEISIT/ SORBHREERERRR A TLOMRE
ML & (EREXRZEFREFEE)
D77 OUoRBHK RYR) [XEBEHE S CIDLDEHH/NIAD Ca2+ilEktF v RIL T, TDEEGEF
ZE(L Ca2+FEF 1 Ca2+izgf (CICR) ZRELT. SFEITFLHEBROIEIRMEMEEES
EEIY, LEA->T, JTELCIRZEEFTIEMICNAODEREDABRELLGYEFESD
M. RE. HEMLG RR BHBEERKEFLALELGL., HLEEYOREINEFEFN TS, D
ik, MaKRW Ca2+BEZHEIF L LFH L RYR1 BEERRRATLEZRFEL:
(Murayama et al., Mol Pharmacol, 94: 722-730, 2018), C MO R T LZBAULTEEANE
EMTATIVDRY ) == %70, HLORRIBEBEILEMERR L1z, AFEEIHE
BETERMENSC RRRIEAFTRZDHEMNITIERIT S EMNTRETHY . RYR EEREEGRED
FREEMET S EMHFIND,

P30. HBV h 7L FEREHIDEE
NI 2R BIEEMRMAES— FMeaYiRRERI -y ~)

HAalk B BEEFXIC4LR HBY) OATY FIRERIOREREBHELT, ATV FDE
B2 T&®H% Core 2/ & (HBe) DA VNI ERMMBEMERZ. #EILL T 5—EDE
BRICKEHIEERAETRHET FTEREBEL. RERAFAERBOLENSA TS —
14 BIEEYMOKRBERRERK Lz, TOHR. HBc ATOHREERICED2EILS D
I—CDOEEBRZEREEKRGFNICEET 4 30LawhFEont-, Rz, E4AHrMBEICHAR
L7= HBV EREHERZALT. ChotE&YD HBY 07/ LERITRIFTHZEERET L
BR, REKRFMICHBY O#EREEEET S 4 LEYMNTONT, ThoDEEHIF. E
FIMEZRE HBV-RY A S—FEI2Lb7/ LEREZLEERFWICHEL. RE7F00
HWHESERARFELIRLDENEREINT-, BAOBELLFHERE. H T FEEHR
DAY=V JICBLERBTHHZ ENALMNEE ST,

P31. Nanodisc-GPCR # FHL\=¥IEBILFMT TO—FIC &k BB FEAIHFER
EHH AT (REXEXRFRIFZFZRMER)

BAFRIEOTIELENTHS ¢ EEEHEFHIZAKRGPCR) ERBWLGIEE_ERFT
HEELTWAE®, invitro TOEFBERIZEWTIZADOEIBEZEY)IZRHE T I2LE
RhpdLEZOND, FZTAHETIE, Nanodisc Hfii & EA L. EEEZZE L 1= GPCR-
B FEXMEEERAOBITFEERILIT S, TOLT, YWEILFWNT IO—FEEBEL
EHRSFENESFIOIMSEREY. 9. ETINGCR ELTE FHEEELD FZUZHEIE
2B (5-HT2BR) #f&4< D ') VBB THERL L 1= Nanodisc A L. BREODKZEILZITo1-.
KETZRXEVHIESPR) A, ¥4V AR —LEXENEZ ALY A FESF@EICH L



T. RBMEOSWN) VIBEIEIRIET 5-HT2BR OV A FEEEMASCHIFINLI I LN
BHoMEGofz, LEEDRIETFTTSPRICK DRI ) —Z VT & To-#ER. 3B2FBDESF
EEHDhA G S-HI2BR [CHEMICHEE T 2 IBDEEMEERT A ENTE .

P32. SPR ZRALV-{LIREHEBREDTE T ERXEE PPl Z[HE T SXAMEENOER
BRE BHE (RRAFXRFRIZFRVERD

ERREHEKEITBER L LEMEINDE T S LGMEHETHS. £ FOREOWEEREN 5
BEL. BEECLONOHBIREICEIRIERBRRELS E/RAGERESISECY . BFOHR
BRI HMEROHBENRZGERBE L >TE Y., MEEOHIRY X7 #MA -8R
NMEFORMBENHAFEINATVD, AARTEEDBEEREERD—DOTHEINEI/OEY
(Hb) Z9r LI-SXER/EBICER L. MREREEDE Shr &£ Hb @ PPl Z[EEFJ 5 EAIDE
#xBEL, 9. KIBEERBRRZAVT Shr OB - AR ZEIT o1, LT, SPRIEE
FAWT Shr-tb i PP1 ZPEE T L EMERAMS A TS5V —K YRR L=, HEMHEDILLE
MEBRRT 5=, PPI AFEHEDREERFELERE Lz, ThIZKY IC50 AT uMiE
EOREEHZRILEMEEREIRT S LICHYILIZ, Ev MEEYID#EEN S PPI
BREICARIT=ANCEBEZE L,

P33. AEFFUUA—EZFENE LEHRANERERFLENORER
]t BA (BRERFIOTHHA IRt 5 —HIRaE%E - EEHIEERF/ DR
Mg - FFRERSEFE)

P34, NR—F Y URNAAT—h—%BE LT HIIRAEEL— FOFEER
B 8% (BERRAFEIZPH4EGERER

N—F2Y UFPD) TERE DR 1%ICRET SMBLEMERBLDL, REBAVEEEE
MEINTLEL. &, NLAKBORBREMTHSEYILEL BRIA, PD BETHEIC
BALOLTWA I EMBESNT. RBIEMETHLSBROFDIE, S baYv FYTEEICHE
SEIER FLRIZCRESND PD OFBEZRBLTWWESEEZ OGNS, TIT, HHEPD AN
AATX—H—BREEIRET DRIV JREEEL PDAREL—XDFERETOI-
9, BR XKEMREEALI VIV ETHD UnaG ZMIEICHKIBSIE, HABREM SHBEN
BREZFE T H2REEWEL. CICPDEMETHLSI bav MY 7FHRHEEERCO T/
> RIN) 2033 5 &, MIABR MAEIZET LIz, £2T, RINIZKZ BREET#EE
SEHHEHRIZE 15000 L&Y SFERLE-HER, BEGCHEREEEEZRT PD ARED—
F7ie&MOREICEIIL =,

P35. B AT=VEENAMRBICEEBELETTILAVDOER
A hRE (BERRZKRE HEIFHEHR)



HRIBIEICREH D B ATV DEEIKBNADK 100EEHHRRENABTRO LN
5. LA LGHDE, COLILGHAICHT HSFMEAEREEIREARSIATLGL. 22
T B AT=UEENAVABEEOHREZEMIC, TE B ATV LERBRMETRTIEES
MEFRLz. FTHRREORNPAFICHLTELCLL S GRZMEEZTYT B hT7=oATO
ZRAHCTI16 #HRD & FAER ASTS MR Z A LVT, ZTER HCT116 #IASEIRMICHIFEE % 58
THILEMERZEL:. TORE, F=HBEARHIVBEEINT=$925 000 LEMELY
8iEEMAEY FLz. BWTZHIERRELT, ZD8ILAMZLZHBBENEE B £H
TZURGEEZRART-. FTOHR, DS37262926 (DS37)(F B AT =—UZEETFLILERIEL
1= HCT116 #ERRICHIRASE X FE L BN &R o=, ThoDERKY, DS X B AT
ZUERNAMRBICERBREEZE T AFRARES—FELGYBLIEETE L.

P36. AMARMMRICHY SAREAHZRELE— FMEEYDORR
AEH ¥F (BERZKRE HEIZH AaFEHRIZH #FAHRE)

A AEEAR (CSC) I(FEETF DL M REEICEREZ R LT TE Y., CSC
EREMELEEAREDAENPFINA TS, ABIETIX CSC [CAMBIELEMERIFL.
FLOGRIAARIS—FERRT S EZBME L. FTE MEBIRVAMAEZE CSC 124
WMl “R7xT7” #MHRTHEBEEHT T BEEE Lz, COX T 7ILEED 3 X
BERICHATREBRAARME Y —7—Lerd ORREAEL (B, ERICHHERMEZE
THENTREN, TITIOHMBEERGT CSC ZFHNELEZRIY—ZV TR
ZHEEL. AHAREVRET IRREEERSA TSV DO ETDRA T THERERET
SIEEMERT LIz, TORR. K40 KOBERPIZ. BED 3 REABEEZHTTONA
MEOEBIEICEIFEEESAT. BHREBERATICEVWTOAR I 7HBERET 5
BENEFENTUO =, BEFEAKDOEEYMEDOEMBERZITo>TLV D,

P37. HBERMERLIRAADHRAREDRFE
BN thiE (BERZ2RFEIZNEGFERZHNHAARE)

BIZIREIERABRBEAEML TS, CO—RBEEZTHIBEDHEFT—EDOHRE
TYTHLOD, REICBHRLEZERMUILIRNA CRPOMNELDZENKRELGHELL -
TW%. EZTABETIE, CRPC (2T 2HRARES— FORFRZIT o=, BRICEE
K- EORRHR, /NMREEMA LNCaP il Zz BHRILECFEFHTRARBBEET S L
THIIZL L1= CRPC ETI/LHERR Z AL V=, ¥k TH S LNCaP BRI~ T, @ CRPC #RaIC
BIRMICHREZZET SILEMERRLIZET S, LEYMFTATF)—moEFPNSE
VBEEFMSSAEY L= FEMRERBRERB VRV —Z 0T (3L EW X (B
MY EHBEL-, HITEEYXIEX, IORZAVEYHERICEVWTLREARETHRER
fu CRPC BZEZRER L=, BlEX Y. 1EEW X (X CRPC DFIREREL—MMEEMELT
HEchd,



P38. HMHEEMLHRZZRICAVSEHO. BRRBRICHEEDEEZRRYICEET 51t
BMOER
WE HEE (RRARZRFREZFLEGERFARR)

P39. invivoNMRIL—TY rRVY—=VJI12&P BE B HHlaMeEETET HES
FILEMDORE
WHE KB GLanfERZFEEGEZEE)

EEMRICEPIEEMORRBER Y V-V JE. HBERORRICZEXREEHEE
LTE LOALGHSEEFHTIERLERESCRENEL SO, BEMEEZA:
RPN —=V T Tl RERERTEEDLEZCOERNRFELINTINS, 96 XRTL—+
1 ETRENTREA/NREYE A= in vivo R Y—Z2F &, TAET in vitro TIE
RO o= HEFIDOFERLDL, invitro TRITAEN EHFELERY Y —Z20F
DETEAHEIZT S, SERELRIE €TSS T vPazAULzinvivond X)L—Ty
FROV—ZUTI2&Y, BRBETILIVRADA VR URibkEE A LS E, MEEZE
TIFEH-GILEMERDOTTEZ, ARRKXTEHINSOMRBRIIMA., €T FT 4
wad®in vivo R ==V DE5EDERERIC DOV TEHERL LY,

P40. ##R GSTP1 BIRMPEEH DR S & UZ DIERA A h = X LR & MBREEETE
MR RAH (REERXE S£afREHRHD

NAR—H—ELTHOLNDPI VS RTILEFH 2 S-EaBEESR (GSTP1) (&, HYA MR
DIBFECERFIZBEET 5, GSTP1 FEEHFIIL. HNAMRED A A FIMH4E SRR 5E % 1% L .
THREN—VREFEFTDHIEDD., FHEPARBRELLYSEDS, LALENL, BED
GSTP1 FEEHITFERM - FEMEMECERAMICZ LY, £ TERAETIE, GSTP1T #1EH
ETEH-GHEROMEZBELTWS, FTUIAVEFURIURIEANTRY Y
—Z V%47V, GSTP1 EMZEET HLEWM 1 21571, FHERKZEML., L&YW 1IC
LR GSTPT BIRMELELMEEY 2 2187, BADEHH S, 1LEW 2 (XAIFMIZ GSH &4
BRERRT S ENTEEINT-, T5HIT. COEEKRIE GSTPT ITHEL. RELSIND
CENBLMER oz, BE. GSTP1 EMEREHEX TO—JT#RAVTEMBA A—D VT
FULEY 2 @ GSTP1 BRFMHEFTREEZFML TS, CORBRICODVTHLHETHREL
=0y,



