EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

SHREERCHBAREZ VAN AREE Y — DR

Sub Title

Development of biosensors for viral detection capable of responding to various mutations

Author

AR, 2 (Matsubara, Teruhiko)

Publisher

BR&EZAF

Publication year

2022

Jtitle

FERELESHRRAREEREE (2021.)

JaLC DOI

Abstract

AVTILNIHIDA)NA(IFV)XROOF VA4 A (SARS-CoV-2) I, BEHRELOBEHICES
LTRATDCEN S, SREBHEHSBLELZEREICEARLTRIEICRY, VMILADERIC
MISHAREBNA AL —Z2RRIDcZBNEL T,

Y. IFVHE KVP'SARS-CoV2ZMREL, VMIIARBRRICEDZ XU NIVEOBEFEBIED
RRZET2/, TSCBHYHRTOSNXRRAZAEL., SEREZAVEFRSELFEALEE
BETL Jzo /=SARS-CoV-2DHRZTS 128, 77 —IRTELCIDFHHROZIRNRSD FDORE
BiI21c. SRUDFEBEEBMLERT /HNFEZRAVEESEREZERL., VML AKREOARE
MABHBDEZRASHICLIE, TS50, PO FEORBILZE M XD 0EBEEZLFERE
. SARS-CoV-20ANA U (S)ZRV NV BICR T /EFHETML £, TORKR. AV -EEE1
—13OHTE, BEMIONREFEVREESEMEZE IR CEZRE L, €510, BEF1043E
BOEXRKBERSANVEICHLTEEVREAEMEZEITS L ZRHEL,. SARS-CoV-2%Z & i
TRLHOFHBREHI TR (ZBME) ORIRICKI LIz, —FH. RURBEZRHENICEE
BEAAVE REBEZAERL., BELEREEHETML L, £, ChSOEBKREIC.
DFRBCTILFZNEEZETRDDF (Vo Hh—5F ) ORABHEZHERFNLEZ. WThOE
BICBEVWTE, VDDNH—DFREEBRELLDIBETEMHENTVSD L ZERELEL, LEAN
T, BEBRZIERMFERELSE, P OVAMIIAZRBI I BHZIBMKZEENTERXAVEY
REBZHEHRTE I,

BE, BRFTEEY ICEATHY ., REEUBRTRINSOERLEZAONIESLTERER
WT., B2 —0EREZERS,

Influenza virus (IFV) and coronavirus (SARS-CoV-2) bind to sugar chains on host cells during the
initial step in infection. The purpose of this project is the development of biosensor capable of
responding to mutations using various glycan receptors on electrodes. First, we expressed
recombinant spike proteins involved in infection in IFV and SARS-CoV-2 and then investigated a
novel gene transfer method using acoustic waves to enhance the expression in animal cells. In
addition, in order to capture SARS-CoV-2, we designed a novel peptidyl receptors by phage
display technology. The peptidyl receptor-immobilized silver nanoparticle was used to make a
composite electrode. A series of analogs of sulfated polysaccharide fucoidan were chemically
synthesized, the binding ability of these analogs to spike (S) protein of SARS-CoV-2 virus was then
investigated. An analog 10 showed the highest binding to S protein between 13 analogs, and
furthermore, S protein from mutated virus was recognized by the analog 10. These results indicate
that we successfully found a novel glycan ligand (receptor) for detecting SARS-CoV-2. On the
other hand, diamond electrodes with various boron concentrations were systematically fabricated
and structure and electrochemical properties were evaluated. Surface modification conditions of
molecules bearing the terminal alkynyl group (linker molecules) on the diamond electrodes were
also investigated. It was confirmed that the linker molecule was modified in a closely packed
manner regardless of boron concentrations of the electrode. Therefore, diamond electrodes that
have different electrochemical activities was able to fabricate, where glycans recognizing viruses
can be immobilized by the click reaction. As mentioned above, this project almost progress as we
planned. In the next fiscal year onward, the sensor will be mounted using these proteins and
electrodes.
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1. BFEpREBEOHE

AVITILIVHIAJLA(FV) a0+ 4 )L A(SARS-CoV-2) (&, BEMA L DFEFHICHEAL TRLE T EHEN D, SHUMEHEZ
BARZEBEICETILTDIEIZEY ., DML ADERICHIGET e/ N\ (Ao —2BFR TS BELT =,

FFLIFV B KUY SARS-CoV-2 R REL, DAILRBEREIZEDH DI N\ VBEDEGFHRBAAKORREEFTofz. SHICEYMET

DENEXEZBEL. BEEEAVWFRTERFEANEZER LIz, /- SARS-CoV-2 DHHIEEITI=H . I7—PIRTFEICK
DERDZERDFDHRHET oIz FRADFERE LB/ HFERNEESEBEERL. VMILAREORIEENH D
_):%ifﬁbb\l Lz SBIC, IR FEDHEBILZHEIIM T DFERAELEERHE . SARS-CoV-2 DR/INLI(S)ZV NI EIZxT
HIESEMETMUI-, TOHEER, ALV-8EBIK 1~13 (DEF"C:& EBAI0ARILEVMESEHEETAEERHELI-, S5IZ. 4
BARI10ONIBEOEEKRAESAV/NNVEIZHLTEEWMESEMEETSHELERE L. SARS-CoV-2 R H T B DERME
BUAUR (ZERER) QBIRICHKYILE, —F .. R REEERMNICELSEEFAVEVREBEZERL, BELERIEPEEET
fliLf=. £f-. ChioDE Wiﬁl; NFRIFICTILEZIIEEZTTEIRF(Noh—0F) DRABHEHEZRIALE, WTHLOEE

CEVWTH VU h—DFREBERELLIFBETEHSATNSILEZHR L, LA T, BUSERILFENRELL. Hh DU
IWRERHETOBEZBNRERATIL TEET A VEVNEBEERTES -,

UE. BREFERYICEATEY. REEUBRTREINLDERLIZVN\VEEIUVEBEANT, Lo —DEEZRS,

2. MRERRAEEOBE R

Influenza virus (IFV) and coronavirus (SARS-CoV-2) bind to sugar chains on host cells during the initial step in infection. The purpose
of this project is the development of biosensor capable of responding to mutations using various glycan receptors on electrodes.
First, we expressed recombinant spike proteins involved in infection in IFV and SARS-CoV-2 and then investigated a novel gene
transfer method using acoustic waves to enhance the expression in animal cells. In addition, in order to capture SARS-CoV-2, we
designed a novel peptidyl receptors by phage display technology. The peptidyl receptor—-immobilized silver nanoparticle was used to
make a composite electrode. A series of analogs of sulfated polysaccharide fucoidan were chemically synthesized, the binding ability
of these analogs to spike (S) protein of SARS-CoV-2 virus was then investigated. An analog 10 showed the highest binding to S
protein between 13 analogs, and furthermore, S protein from mutated virus was recognized by the analog 10. These results indicate
that we successfully found a novel glycan ligand (receptor) for detecting SARS-CoV-2. On the other hand, diamond electrodes with
various boron concentrations were systematically fabricated and structure and electrochemical properties were evaluated. Surface
modification conditions of molecules bearing the terminal alkynyl group (linker molecules) on the diamond electrodes were also
investigated. It was confirmed that the linker molecule was modified in a closely packed manner regardless of boron concentrations of
the electrode. Therefore, diamond electrodes that have different electrochemical activities was able to fabricate, where glycans
recognizing viruses can be immobilized by the click reaction. As mentioned above, this project almost progress as we planned. In the
next fiscal year onward, the sensor will be mounted using these proteins and electrodes.
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