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Abstract

AHARTRE, ChETHRLTELERBIZEIDVMNIIAOEEICLDBREFEMER—AIL, T4
WNAT /LD SBERPERKEZBRBNTAINA AL Y—RRICEFLE, 1FE (2024FE ) T
. VAIINANFEREEETABOYT /LAZBHETERHFEZEICRE L. BEBEEEL L
BEEREICATILIVHFARTAILA (IAV ) ERAZEELL., VML AZREICFESIL I,
ZUIATRZ7ZAVIERMAS FEFEICEN, EFEDEME (AFM ) BBRZTS-0I(C
RANKRBAIIRBEE L. FREEFSIENLIAVIREL TVBRERFNAFMICE > TEEE I
o CCTpHERMBAIICENEERIZET, VAN ANBRIDCEZHETE L, VML ARBRR
DBRIZSEVT, VMIILANHRAICRATIBRERE, TV RYSAM—2ATRYRAEA RIS
RRIESZT > TRFABOY /LAFXBEEhDEEhTVWD, COBBRZEGKKRETEMTS C
ELCHRU LT, &z, VAL ABRORIIEEECNZIETEROZ FIE. TORRDS SRNA-KER
INVBEEEHE (RNP) THRAREMN H 212, T THRNPHREZAVTARILLEZEZS, RN
PTHBD_EZHSHICTE L, ZBRRZRAVEIAVIAIL AN FZHRRETHIREBETDI LN
TE&l. COLHEAZESARS-CoV2R NV IIAICEEATA S, 77—JRTETHESH
BDRTFRER—AELEAIDFOREE. ESICZEEHICEFLE. —FH. RE WAREZ
NEThEBRT7O-FTHAVEY REBOEEERE- HUEFHEZT 2. REREFLICV>
R—THAYEL REEEZERL, RDODKVER—TH A VEL RER (BDD ) £ EEDEL
BERILERMERICEZHSHE L. WARELBAEZKEL ZBDDEROXREEEEZFH
MICEHMEL ., BH2 TOBESRUEEZEADHREZB L, UL, BRACHENIETLEZELS

. ML THRZLETAEZLTTVS,

We have begun to develop a novel type of biosensor that identifies subtypes and mutants from the
virus genome. In the first year (2024), we investigated a method to collapse virus particles to
expose the internal genome. Influenza A virus (IAV) receptors were immobilized on a solid surface
of electrode, and the virus was interacted to the surface. The binding of the receptor was observed
by atomic force microscope (AFM). The disruption of IAV was observed by changing the pH of the
solution to acidic values, and the RNA-nucleoprotein complexes (RNPs) were also identified by
anti-RNP antibody. These results indicate that the surface receptor destroys the virus particles. In
addition, the functions and evaluate the characteristics of diamond electrodes were explored with
different approaches. A new type of electrode, phosphorus-doped diamond electrode, was
prepared and demonstrated that it exhibits electrochemical properties comparable to those of
conventional boron-doped diamond electrodes (BDD). Furthermore, the surface functional groups
of BDD electrodes was evaluated and the structural diversity of modified molecules was
investigated.
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1. HREREEOHE

AR TIE, CNETHELTCELEBICLDZTVM IV RADBEEICL 2BREFMEN—RIZ, DAIVARYT J LADSER
PEERREHBTDEINA TV —RARICEF L, FE (2024FE) TR, VMV ANFZRESETHRED
F)LEBHIEZAERETICRFT L, BBABELABGRKREICA V7T VHFARY (LA (IAV) ZHE%E
BEEL, VMV REREAICESI L, YIa7 b 72AVTCERRIFEFEEICER, RFEDBEME

(AFM) BB ZTI2HICTA AREICRES ., REBREFSISNELIAVAES L TV SKRFHIAFMICK > TH|
HINfz, TITpHEBMEAICELSIEZIET, VMIVADBERT DI EEHRTE L, VML AREDIBRRIC
BWT, VAILZANMBEAICEAT 2BIE. TV KA M= XA TRYRAFNARICEMREZIT> TR TFREDY
JLDREENEEENTWS, COBRZERKECTEMT DI EICHII L. Ty VML ABRORICERS
Nt BRDODFIE. ZOMRHNSRNA-KSY Y/ BHEAK (RNP) THLHREMEDLNH o7, I THRNPHIF %
FAWTAIHRIELAZEZ S, RNPTHBZEEZPHLMITE, TREZHWVWEIAVIA VAR FAERIET 2R =HEE
TEIENTER, TDEHAESARS-CoV-2% DIV A I RICHERT 27:H. 77 —IVRTETHLNERT
FRER=ZRELEAIDFOHKEN. SOHICIEEERICEFLE, —H. FR - WRRENWETIhELZT770—FT
TAVEY REBOMAEER - FHMETIMAET o7, RRIBFAICY Y R—TFIVEY REBEZERHL. WERDFY
RN—T51VYEYNER (BDD) & FEBDRVWERILFERHEERT I EEMAONE Lk, IUFRIIERA 2R % fE
L7-BDDEMBMDXREEREEZFMICETMEL. B FOBESKRMELZEADMREZFTL, UL, IBRICIHRIEST
L2 en, L CTHrREZRRIT2EEZIITTWND,

2. AAMREZEOBE (RR)

We have begun to develop a novel type of biosensor that identifies subtypes and mutants from the virus
genome. In the first year (2024), we investigated a method to collapse virus particles to expose the internal
genome. Influenza A virus (IAV) receptors were immobilized on a solid surface of electrode, and the virus was
interacted to the surface. The binding of the receptor was observed by atomic force microscope (AFM). The
disruption of IAV was observed by changing the pH of the solution to acidic values, and the RNA-nucleoprotein
complexes (RNPs) were also identified by anti-RNP antibody. These results indicate that the surface receptor|
destroys the virus particles. In addition, the functions and evaluate the characteristics of diamond electrodes
were explored with different approaches. A new type of electrode, phosphorus-doped diamond electrode, was
prepared and demonstrated that it exhibits electrochemical properties comparable to those of conventional
boron-doped diamond electrodes (BDD). Furthermore, the surface functional groups of BDD electrodes was
evaluated and the structural diversity of modified molecules was investigated.
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