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Abstract

HRRBELOBER. BYBVMIILAXHEREOBRRICIRSKEEL TV, fIxE, 17T
HIALILA(IFV) ®I0O0F T4 A (MERS/SARS-CoV ) i&, BEME LD TOREEHEE
ERTBHCETRREL, HEFOR, IFVRE, ST7ORBEMKIBIDETRRILEKRTZ LN
HohTWVWD, ESICIEF, 12 7ILIHPCOVID-19FNHERRENM AP THEREE>T
BV, ENBERGZESRBEL DEEICKRETIFAT/NA AOREEANRHSATVSD, TITHK
MRETEH. FEABRICHETHEYWEMBEEZEENKLcARVER—TXAVYE> K (BDD) B
BZRAVWT, ChoZERMLFNIC, GRE: BECKREARICIZIFRABREELY—DORER
ZEMNELMRET S Iz,

THAEOAEETHB2019FEICHEVT, K4 F. BDDEBLICO-7U—)IL> 7O RZEE(L
LEFBRIFVREE Y —ORRBICRBL 2. BBEOEV Y- HBRULTERBRETHZ NS
Aok TLTARFER, LREVY—OBREAHBITIFVIAORRAZZENE L LSRR
ZEMNELTIT2 2o &T, IFVERRTHO-7U—IILS 7O RBUZEBERR LT RUT—
BRELAYOERERFTL., FREOERETERL Iz, RIC. SARS-CoV-2#tHit>H—NF
REBWNEL, MBRICAVIROTH (- . RU'SARS-CoV-20SEU NIBEICNT 2 HEE
SEMEEREE L CBEEEAEBERRET 2, TOKR. HHEOHMERILA ) IREANSARS-
CoV2SEUNVEICHULTHAREEZEID L 2O TREL L, BE, COFBLEHEEB
DDE® LICEEIL L I=#H#RSARS-CoV-2 > H—ORARICRYEATV S, O, HEME
RBROICEENDBECHEHEHBEOSKICEWEK, TOEERICHMHTEINL =,
Carbohydrates on cell surfaces play crucial roles in viral and pathogenic infections. For instance,
while influenza virus (IFV) infection cycle starts with the interaction with sialoside receptors on the
host cell surface, when progeny IFV releases from the host cell, influenza virus-neuraminidase
(IFV-NA) on the virions cleaves off sialic acid from glycans on the host cell. Recently, emerging
infectious diseases including influenza and COVID-19 have been raging all over the world.
Therefore, development of the specific and sensitive devices that can detect the target viruses and
pathogens is highly desirable. In this context, we conducted the research with aim to develop a
new pathogen sensor based on the boron-doped diamond (BDD) electrode terminated biologically
active glycosides.

In the first year of this research, 2019, we successfully developed a O-aryl sialoside terminated
BDD electrode as a potential for novel IFV sensor. However, the sensitivity was found to be lower
than the conventional one. Based on these findings, in this year, the study with aim to 1) improve
the sensitivity of the above IFV sensor and to 2) develop other pathogen sensors were
investigated. Initially, we examined the synthesis of dendrimeric compounds with multiple O-aryl
sialoside moieties that react with IFV, and achieved the synthesis of intermediates. Next, to
develop SARS-CoV-2 sensor, we design and synthesis of sulfated oligosaccharides, and
conducted structure—activity relationship study based on the affinity to SARS-CoV-2 S protein. As
the results, it was found, for the first time, that a certain sulfated oligosaccharide has binding
affinity against SARS-CoV-2 S protein. We are currently developing a novel SARS-CoV-2 senor
based on the BDD electrode terminated the sulfated oligosaccharide. In addition, we have
succeeded in the first chemical synthesis of a unique glycan structure derived from pathogenic E.
coli O1.
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1. B EEOHE

MBERELEOBEX. BAEIMIILRAOKERREORLISEEELTWS, FIZIE. A1VTILIVHFIAILAAFV) A+ (4L R
(MERS/SARS-CoV) . BEME LD 7OMEEEEFRATHIETREEL. HFOEIFV (X, 7 OHBEE MK RS HET
B R T B EN SN TIND, SSITEE. AV TILIUH A COVID-19 ED BB LEENHRD TREBLTE-THY. EWHRE
HESRENDEEICRETIFHRT NI ADEAENIROONTIND, FCTARAE T, FRAEABREICEAET2EMEUEES
BEELIzRDRF—TE AV EUF (BDD) EFEANT, ChoZEREZMNIC. BEE-BEICRETRICTI2FHERREEA LY
—DRFEEZBMELIAEEZToT=.

AFEOVEETHS 2019 FECHBLT,. HRIX.BDD BELEIZO-7Y— Lo 7OV RZEFEILLEFHRIFYV BEEHY—DR
FICHRILE=A, RO —EER L TERETHLEN D2l TETHREEL, LRV —DEREILS XU IFV LISt
DRBEREENELEICAREZEMEL T2 T IFV ERIET S O-FU—ILL 7OV RS EER R R-T VR )< — 8%
LEMDEHERIL. PRKOERETER LIz, KIZ. SARS-CoV-2 Rt H—DHEKEEMEL. BBEATBOTHA
&R R SARS-CoV-2 M S AU\ Bk T AiE SR EIRIZEL-BEEEHEEMEE T oz TORER. HHEDFERIL
A1) THEA SARS-CoV-2 S AU NI B THEEMEE T A 2O TRE L, IWE. COWRBEE{LIESE% BDD BB LICETE
{EL1=#7# SARS-CoV-2 Bt Y —DREICMYBA TS, ZOM, FEEKXKBE O ICEFNIEFELHEEBEDSRIZE
UH. ZDIEFEEBIZHHTHIILT =,

2. MRERREEOBE FEHR)

Carbohydrates on cell surfaces play crucial roles in viral and pathogenic infections. For instance, while influenza virus (IFV) infection
cycle starts with the interaction with sialoside receptors on the host cell surface, when progeny IFV releases from the host cell,
influenza virus—neuraminidase (IFV-NA) on the virions cleaves off sialic acid from glycans on the host cell. Recently, emerging
infectious diseases including influenza and COVID-19 have been raging all over the world. Therefore, development of the specific and
sensitive devices that can detect the target viruses and pathogens is highly desirable. In this context, we conducted the research
with aim to develop a new pathogen sensor based on the boron—doped diamond (BDD) electrode terminated biologically active
glycosides.

In the first year of this research, 2019, we successfully developed a O-aryl sialoside terminated BDD electrode as a potential for
novel IFV sensor. However, the sensitivity was found to be lower than the conventional one. Based on these findings, in this year, the
study with aim to 1) improve the sensitivity of the above IFV sensor and to 2) develop other pathogen sensors were investigated.
Initially, we examined the synthesis of dendrimeric compounds with multiple O-aryl sialoside moieties that react with IFV, and
achieved the synthesis of intermediates. Next, to develop SARS-CoV-2 sensor, we design and synthesis of sulfated oligosaccharides,
and conducted structure—activity relationship study based on the affinity to SARS—-CoV-2 S protein. As the results, it was found, for
the first time, that a certain sulfated oligosaccharide has binding affinity against SARS—-CoV-2 S protein. We are currently developing
a novel SARS-CoV-2 senor based on the BDD electrode terminated the sulfated oligosaccharide. In addition, we have succeeded in
the first chemical synthesis of a unique glycan structure derived from pathogenic E. coli O1.

3. FWEREICET LRE

FHRERA FRIRELA HRFWEELA EMEERATEA
(FE - BmEE) (BEL - FE) (EERITHT « #HTR) (BFERITHEH - #BHEH)

*T. Yamamoto, T. Saitoh, Y. |Anodic Oxidation of Phenols: A [Chem. Rec. in press. (DOIL [2021 Z£3 A 21 H
Einaga, *S. Nishiyama Key Step for the Synthesis of [10.1002/tcr.202100032) (Personal

Natural Products Account)
K. Uchiyama, *T. Yamamoto, |Fabrication and Electrochemical |Carbon, 2021, 174, 240-247. 2020 £ 12 A 8 H
*Y. Einaga Properties of Boron—Doped SiC
N. Nishi, K. Seki, *D.|Synthesis of a Pentasaccharide |[Angew. Chem. Int. Ed. 2021, 60, 2020 ££ 10 A 30 H
Takahashi, *K. Toshima Repeating Unit of [1789-1796.

Lipopolysaccharide Derived from

Virulent E. Coli 0O1 and

Identification of a Glycotope

Candidate of Avian Pathogenetic E.

Coli O1




S. Tomita,
Inoue, K. Inaba,
Takahashi, *K. Toshima

M. Tanaka, M.
*D.

Diboron—Catalyzed Regio— and 1,2—
cis— & —Stereoselective
Glycosylation of trans—1,2-Diols

J. Org.
16254-16262.

Chem. 2020, 85,

20204 10 A 14 H

INtndE, NERIE, LUASESE,
WREEE, RRRB, EEE
#H, SBAN, FIE—H

O-7U—ILL7RVREELS A
YEVRBEBICEDIVTLIUYH
DAIVARHE Y — DR

BAILEEE 101 @EEES

2021 &£ 3 A 22 A (WEB)

RLLFIHE, ILARE, RER
BH

RURF—T SiC EEQERLE
SALZERFIE D STl

FEMEFAVENRDURDDL

2021 %1 A 13 A (WEB)

Nt g, ANBRIE, WA,
WRIEE, RRRA, kS
#, SBAN, FIE—H

LT7AVRE RS AV EVREE
IZ&KBAVITINIVT IS AEY
H—DRHFE

E I EEAEEEELEFES

2020 £ 11 A 21 B G8L)

WRIEE

[1BEFEBI/VTILIVTYA)L
ANBERERBEEEICLIER
TFREHT AV ELREBD R

F10EF/h—RonNA4F PR
<L (NCBS)

2020 £ 9 A 15 B (WEB)

WEEE, KIEXEF WK
RE, RERHA KEFE,
hEMEEA, R A

RTIFREELT A VYELREBIC
FBRNJAVTILIVFILILAD
= RRERN

Ly

2020 £ 7 A 31 B (WEB)

1Pl

(BEFAREDIRDRAMEE AV H
BRIV L RIS DRAFEER R

EEETLRTVIURSY L
TERIEZOENA

2020 £ 7 A 31 H (WEB)

T. Yamamoto

[$B1%5% ;8 )Boron-Doped Diamond:
An Electrode Material for Electro—
Organic Synthesis

8th German—Japanese Symposium
on Electrosynthesis (GJSE-8)

2020 %£ 4 A 26 B (5%L)




