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Abstract

COVID-19M [RHE & %% B SARS-CoV-2lk, TA I AKREICHKEL TWBSpike(SP)X NI BN,
ENERLEOT AT OERBERI (DACE2 ) ILEETHETE NOHBEARAANEA, B
%9 %, SARS-CoV2-SP & hACE2M Protein-Protein Interaction (PPI)D#ES i HElk. hACE2DA
Y OAREICIDOREETMLE L TENTRIABRERN TH/LTHY . E<EVEL 2 245
ZETD, TOLEH, ChZEHEITRDICEERD "B FESLE, OEETHS "5 FE5005L
Tl EVWSRRDEZAFZBALL, FUREBDF(RTF)NMEXLV, K, PO FRAIRTHS
BEETATVARTF R BRRERGEAAZEMPREREBENANMMBEVEVSEHEF &5,

T TARIMRETIE, SARS-CoV2-SEhACE2MPPIZEMN E LT, £ARZREMRRERM O EE
AEEAEER TERFPDF1 LEYWERVT, COPPIZEEEETZLENORIREZBET.
SEER, ChETILRYHIBRELTE LIS FIENT A TS —HD5000{LEWETFRIC,
SARS-CoV2-SZEREL 1> 1 — RIA I ABRERE L VU'SP-ACE2MPPIFE Z 5l § ELISAT
DATIV—Z2T %4721 Y1—RIAIINARBRRRTRE, 4LEYOEY RNEB/BBIENTE,
EVANARRRTIKRIAL el D, BREFEMZRLUL, LAL., ELISATRPPIFREFEMA
Bohupr2ehs. BOERABFICLDBENGEERTHI N TRRBENE, —H., ¥
1I—RIVAINABRERTHREEEN RSN I(LEWZELISATIMEL & 25, 3LEWICPPIE
EEMEAEO SN,

T, EHRTEHSNDTHESEY MLAYESPH D VFACE2E DHERARRNEZRAL S
BHWDFRFTICBITRI O, SPERVACE2ORBRRZEBEL. KERR- AREZEWULL

o T T, ELISATO3E Y MLEWIZ OV T, NMRZAVWTSPH K UACE2E D EENMEEEH
DEEBERILEECD, CNSOMLEWMRACE2ILREE TR EN DA 21, SH. BEEY
FHNHETEED, SEBND FREFEToTVL,

SARS-CoV2, which is responsible for COVID-19, enters into human cell by binding to ACE2 on the
human cell surface using the Spike protein (SP) of the virus. Protein-Protein Interaction (PPI)
between SP-ACE2 occurs at the wide and shallow interface. In order to inhibit the PPI, middle-
sized compounds with molecular weight of higher than 500. Here, we aim to discover synthetic
middle-sized compounds to inhibit the PPl as candidates for the innovative drugs against
COVID-19.

We evaluated 5,000 middle-sized compounds by pseudo-virus infection assay and ELISA assay.
We found 4 hits compound by pseudo-virus infection assay. However, they did not exhibit inhibitory
activity for the PPl by ELISA assay. From the ELISA assay, we found 3 compounds. Then, in order
to investigate whether the compounds bind to SP or ACE2, we established large scale expression
and purification method for the two proteins, and executed the binding assay by NMR
spectroscopy, indicating that they all bind to ACE2. We will carry out the structural biological
analysis to obtain structural basis of the PPI inhibition for further rational drug design.
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1. HRRREEOHE

COVID-19 MRF &% 5 SARS-CoV-2 [, DA IILARMEIZEIZL TULVS Spike(SP)A /BN, ENIERR ED T4 T UK
B % I(hACE2) IZ#E &89 AL TEMDMABERNABEA . B35, SARS-CoV2-SP & hACE2 @ Protein—Protein Interaction (PP
HARMEIE, hACE2 DAY YHIRREIZ I DDA ELTEN TN 0ARREHNATHRLTHY., GEEVNEWL-EHMEET
B, FD=H. INEBEETAICITREDMEL FELLSIDIEETH A5 F=E 500 UTIEWSREDEZ FEBAT-. FUKER
PNFEIFINEFELL, F- DD FEIETHESBEHINTOARTFR - ZBREEIERRNREEOE B BEMNENDEWOSREIE
NH5,

FZTAMZETIL., SARS-CoV2-S & hACE2 ) PPl Z4ZEL T, EARRERCEB B DOEEN BB LI AP S FIiLE
MERAWNT. COPPIZEEBETSILEYDRIAEZBEET .

SEEL. INFETICHRAAEELTE DR FILEYMSATS)—h D 5000 1L EEFRIZ. SARS-CoV2-S ZH| L= a—F

A ILABEREZRE LU SP-ACE2 O PPI AEEEHE T % ELISA TORYY)—=2 5 %5 T2l Va—FI9AM I ABLERTIL. 4 L&YW
DEVIERDIIENTE EVANNRABRERTRIILIZECA, B AEFEMERLIz, LAL. ELISA TIX PPIFAEFEEN RSN M
21=2EMS, BIDERBFIZLEBEENFERTHAZEN RSN -, —F. V21— F IS ILRABREZTHIESEELARONI-EE
¥% ELISA CTEHMEIL=L2 A, 3 L&Y PPIFEEFEMENREOHONT=,
- A ETHOLNEZTHAIEVMEEME SP HBLME ACE2 DM EEAH#REZMRBALA BN S FRHIZETFR=HIZ.SP B
FUACE2 DREZRFHEEL, AEHXH - AR ELFHEILF-, FZT.ELISA TO 3EYMEEWMIZDWLWT NMRZAWLT SP B&U
ACE2 LD EEDHEERADEEFRILIZECH, ThED 31LEWIE ACE2 ITIEATHIEN Dot 5. B EEYFMITHR
TEESDH. BN FREETOTL

2. REBRREROBE FEFR)

SARS-CoV2, which is responsible for COVID-19, enters into human cell by binding to ACE2 on the human cell surface using the
Spike protein (SP) of the virus. Protein—Protein Interaction (PPI) between SP-ACE2 occurs at the wide and shallow interface. In
order to inhibit the PPI, middle—sized compounds with molecular weight of higher than 500. Here, we aim to discover synthetic middle—
sized compounds to inhibit the PPI as candidates for the innovative drugs against COVID—-19.

We evaluated 5,000 middle—sized compounds by pseudo-virus infection assay and ELISA assay. We found 4 hits compound by
pseudo-virus infection assay. However, they did not exhibit inhibitory activity for the PPI by ELISA assay. From the ELISA assay, we
found 3 compounds. Then, in order to investigate whether the compounds bind to SP or ACE2, we established large scale expression
and purification method for the two proteins, and executed the binding assay by NMR spectroscopy, indicating that they all bind to
ACE2. We will carry out the structural biological analysis to obtain structural basis of the PPI inhibition for further rational drug
design.
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