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1. HREOARLL

NAFTO/AO—ARAFIZENT. EYOBECKEZIEMREL ., TN EFRE R
FHEPRE-BE-EESHORAICRIT-OICE. TEYMORAPLCASDEZRHRET CTE
BRIRIET DA A—D U T BN IABERARTHD, AMRTIECORITEBL. TER
HBERFARAT—ILTEDBEHRET 5O DEFRGE PR FHE HIEMER (AFM) OFFE1Z B
FELT=o CNET. BESIX AFM O ZEM S FEREOFHRAIFEZM LT HILE T, BREREOENR
HHREORE-REOEEZEPEETHADREF - DFAY—ILTREIZFHAT A &R
WLTE, LA S, COES AFM TRIRIETESHBITIEREZZLDHFLNHY . T5F
RELANILTHEEINEZRF - DFLANLTEERBERAMLGEB I OFHRIZESh TULV =, 4
ZIENAABEROASFIZEWTIE, TRFLANILTEELGI/ARAICERAINBEERER
E® DNAIDSEED D FRT—IILEHRIFRGIELTETFo LA, HIKXEDIEEEDE
BEOZORADAFUFrIL | OTHRRNOEEERD DNA DIFYEAEE 1F., EEOEH
BEKAHODFR—ILiEH AFM #HAIIZ DLW TIE, AFM SHAIDEH S OE L 5 E DR
BICK O TREZERSIN TGN, ChERBRT 50121, EHTEARABNKRAOMIKEET
BT BEMNTELRBGIFEHIDETHD, £, AFM (FREBMIZEHAEHORBTLAEHE
FTHIENTET, HHORNFEHRT HEIETELL, HIZIEL. AFM TIEEHIREIZH VT
FHBEEREOMBEREELNERTHIIENTERLD, MIBEBORNIRIZIX, M -SraVR
DT TOFUITAZAMTNOERGEDEELGFILARTMNRILFEL TS, AFM ZAL
THEE-MBENTOBEEARILT 5HIC1E. MIEASBICIRHEZEREEAL, MBIT5EZ5
FA—TFBHERSE - RETHRT HIENTELHIFH ORIV ETH D,

FREROIILGEIKD AFM DEFHAIRRERRL . KUBHN DILAMGERAHOREEA
EREETRIT B=OIZ(X. BEFETHKRS B RE——FILIFHDORAERLSDLETH D, AR
Tl MBI T SIRHERBEMZRAVTRFLAIILTHIEIL 2R =—F LIRS ERAFL.
AEAEFREBORACHRIBEEEENDERETERTRILT HEMEBRRT AFM £XIH
EECR

MERI—XTIE. BEYCEYOMBREZERT MDD/ X 7r—ILEHRIZERY
AT, ETILRELT ARE O EFROMIE, TIEN\IT) 7O, EHFOMaE
FHANCERYAA TS, £E-MIRET AFM FHRIZITS72012. FE O EFlE Y T ILE
EAEGELTRETTL. MAEYCBYOHRRBOE D RREETRIDI-OD A EEMHEILLT-,



2.

HEBE
(BE

AHRTE, ERRBOXREACHEIBEIFLE - BRETHESTLHILNTES 3 KR
FE A FEMER GD-AFM) ZFAFL1=, /KD AFM [T, BHIRET CTHEOREDOEEDS
NEEHMEFT /AT —IILTEHRIT A2 LT TELA, HHO 3 RTNBBELTHET HL
(XREMCARAIREfS o=, — AT, AAETIE. AFM T—HRMIZALSN DT D F
HALKERBLTER 200 nm UTORF-—FILIFSHEFEL. ThEEEERKHED
RNEIIBEATHIET, EROTYRDO AN, EFOEBADIOTTF U EEREL
EDERAHORIEERRT S EICHULIz, ThiTkY ., RO FIEMBOETFIE
WEBED-ODEBLEFEIL., EREFOLELLLGE(TE., 3D-AFM TAHEFFFDO LK
BRBOF /R Tr—)LBECEBEEETAIT e REE 0T,

[Si #ZEétZ ALV -k N ERERER] (B 1a B XU AR 1)

HEEOAHERD Si FEEEEFRAFE—L (FIB) THIHIL, BEE 100 nm, £E 8 pm @
TR EERELz, RIC. SRR AT v A RAICEBELZEFDFEEILAD
EMAEERBL, FEL-Z—FILIEMZANT 37°COIRE T T 3D-AFM iHAlZ1To1=. %
DR, MiaREOMARE (T TG RO T IF U T145 A0 MOMRAKDEE
% 100 nm FBEE D TR 2 REETERER T S &ITRHIIL=(H 1a),
[(h—RFH/Fa—TJFstEAVN -2 ERNIBERR]

laDERIFHKRDEHEBT EFNLEFETH M. FHORMTHSSiOMHE
[Z&Y,EFED 100 nm LTFDO=—F LIRS R T ETEARBTH A LN o1, &
niz&kY, ZRHEEEELS 100 nm UL EICHIRSN TLESIZEN DD >, £Z T ACT-X D
MRHARDIC. RFLNILTRBNGEEBEZHE OA—RF/Fa—TJZ#RHNSIL
T, BB RELHIFL-FFERZ/NSLEHERR L. ChIZkY, HIRIXEBL
FErDRREDEBIARDERITIE. LBAETEK T H70TF OHM#KEEE 100 nm
LT DR ERETHRIE T 5 EITRIILT =,

Si etk SN ETELER

ZEfE £ f#RE > 100 nm

B 1:ACT-X O ETHERON-FHROME, ——FIILIFEHZRVTES-HMRRNTOE
EEEERHRILELE, (RRK-BEE)
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MEIT—XTIE SNFETHRBLTEEREG AFM ZHMEY - EM S FOBETIZERA
FTHOIZ. FFTFETILRELTHBRRBEEE T SMEEDAICRVBATLL, o7
LIE EMEVVERERBOMES. LEFONITIT7  EREF U ADES
FRAWVZ. TNETN ASRFLIETSAFVIOERLICHRZEE T 5FEEmIL.
INTNDOEYMHEEZRE (RKPE(THEF) TEE AFM AN TELLSLIRIESE
BELT-, 1=, 18 240AC(OPUS B ZRAWNAILT AMIFTA—DEEZHT LMK
FIRT—=ILDOE DR R EZERTHENTE 2, T/ AT —ILD R REEETRET S
CENTERL—AT.BRF - DFLRILOSEEBRRIERTELGI oz, ChEERT S
f=0IZIF. AFM DEFEMSEE RS ER. /A X KR, HAEE) DM EABETHY. 5%
D AFM DIAEY - HEWIIS A IZE (F =B R DEETH S,

(2) 5+
HET—<OlNED AFM RIES DB

FTIL. &P AFM BAIEHE T E2FE2ORFBICMYMBAL, AN AFM(2D-
AFM) Tl&, B 2a IR L3I, £iHE 10nm BEOA#FBOEHEZAVWTHEREEZS
FY. ZOBICEHNAB N -ME LR T AL THHERAOMIRGERE TS, R X
AR DFLARIITERLGSES (X FHERBEFSZAEZHLTONITREMICH FERHE
BATREEAY, DNA D &SI EIHEITEWNT /54 XDMMAH DR TS KiFD
FI/HAXDIARICKYREDIEEELERTKELAMICESAFEGREGS, T80, B
BHIZIERFLARILTROEZRB=—FILIEH DAL ETH DS, F-. BFHLHPEAHKLT
LV % 3 RIT AFM(3D-AFM) TIE E#H A B O N ICEFIEAL THEMBELTAIRILET
%, BIZIE. B O NEEHAI TR AR REOMBREZEVTARICT/&RT
BZHENHBHH. RO MR OIFES TITMABICKRELINEZITTLEL. FHAIGIZHA
MNERATLEYBEZREHELEZYLTLES, — AT K 2b ISR KIIC, IFEM
NEZEFTTHHENECEETESEED/NSLBALNAEFLENKILRE——F LIRS
NERTENIL, 3D-AFM AV TEREN DL B TEES-MIERNEEEEHRET 5
ENTES,

INERRT B0 ARAERTIEET (ER 2¢ (TR KI5 3BED—_—F/)LIFEHERH
Lize &9 . ERAAVE—L(FIB)ZRAVTHREROAMERD Si iF8EVHEITHILET.E
Z200 nm LT, &S5 um U EDIFESEER LTz, Tz, EFEMBODTEFRERR
HI2BEFREBEZRAVT. TELIZAN—RUOEZHMOER R/ 40 nm BE. RS&
K 5 um QFSHERFKELIz, S5IZ. EFBEMBEARNICY_Ea—L—42—%HREL. h—HKRY
F/F21—T (CNT) ZFE L IRICERE T AHIETEER/N 5 nm (£iHE 1 nm) . RESHKEK |
um DIFFHEERLTz, CNODORE . T TR OEMEE . REDENLRLY.
BRLEVRRORT—ILOHHEICADE TCEDEHERINT I2LELADH D, ARET
(T, BESFEAVTEARAHORE - NEBEHAIZITL. KD AFM FHEIEEERTH AREE
DE LEOFIRETAFZDIRENAEENEIMNERELT=,
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a 2D-AFM OHIEHR b 3D-AFM DO ER
DFLANLTEEGEHEY  F/LANLOMMDH LM b2kt e Sy

) BTN N

c REFZE CRAFL = RHI=—FILIESt
Si £&t FEILIT7AN—REE h—ARoF/Fa—TiFé

2:% % AFM A=—F/LiFSt DOBIR

xﬁﬂ.——i‘)l«h:f‘f i

HET—<Q2D-AFM D45 fEEm L |

AR THRFELIZ=—FILIEHEZRAWLT, £ 2D-AFM BONFEENHET IHES
MMREELT=. £91&. LA/ Si #F481T pUC19 DNA O AFM 8% E{§L 7=, pUCI9DNA
FARKD_ESHA DNA THY. REXDEREIL 2 nm THD, BFLIZ AFM Bhis,
DNA DEEIE 2 nm TIELLMEEZESTULVSAS, HEIEIX 10 nm F2ofz, CThld, B 2a [T5RL
=&Y, T/ YA XDFEHIRD DNA KREZLLZABICREDBELYLFERLTEHRIL
TLESCENERTH D, — AT, EIifE 2 nm OH—RF/Fa—7T (CNT)IFEE TEHE
T5& AFM BRIZE SN 5 DNA OEIEAHKG>TEY . EFICKEDERLEL 2 nm D
ARETHELOTNBIEN DD 2=, Tf-. DNA D EELBENRXFITESREICH S EAE
T DNA DZELFABEZRAIRIE TETWSI LA D oz, LEEDEY. CNT {#Et% H
VT DNA DETILRZRALZ 2D-AFM EHRIZITO &, R D Si iR LR THEREDA M
9B EERLE,

HET—YQI3D-AFM [Z&5HIAEREHE

AR THFEL: Si FHOTEILI7Z7RAN—RUFEHERWN T, SHREORNEZTIR
1£9 % 3D-AFM FHRIBMTORARICERYBEATL, ETILRELT. EFDFEEHNAMIT
»5HeLa HiR@Z ALV =, B 3a 2RI KIITHTRERDEREIZ HeLa MIfZEEL. K 3b
DRBFIESEF-=—F LIRS Z RO THIENET 3D-AFM EHBIZ1T5. B 3c D &SIZHA
NTI74—RH—T FEHLAZT-HEERADEE Z MEKREN) ZIET 5L, MaE
[CEES AT DRICRAMLRRNE—IDEL, FORIIHSAERICEMLTEUD
A—ANEMT S, CnEE 3d ORXFEMBEOFKRREER (40 pmx40 pmx8 pm,
64x64x1,200 EVEIL) 2R/ TITV., RRTREIZF-MEERALOELEZHZ—IVE
FRARTRAFTTEHEE 3e [TRTIIICHRREAS SUCASOMIEKICIELT 580 %
1 DM 3 RETEHGEL TG T HIENTE =, Tz, REHBIRICITEH AR B OHBSRE
BTV HREAEERKEBOFFHREIRELELIREBTHLILERHERELT-,
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3:3D-AFM [Z4&% HeLa #ifa D fifa 8 &R
(a:3D-AFM FHAIOMER. b: FAL-=—KRILEEE. . =—FILIESt TG L-HAR
DIA—RAN—T  d: EEMEER. c:d DFEERNTEIELT - 3D-AFM &)

HAET—IDI3D-AFM [Z&BEFD D READ 6 (K5

HRT—TOTIE. B 2¢ IT5RLT: Si REOTEILIT7RAA—R ARG ZAL =, Thb
DIFEE. 8 um BEOEADHHILBMARESLHMBEARBEDAIRILICIEZEME o1
M. ZD— A CHREGIEBEOTARAEEZ 5L57% 40 nm ZY)5ZEM D FEREDEHAIE
R THo1=, THIL. Si FEHPOTEILIT7Z7AD—RUEHOERETELELY 40 nm FBE
FTCLIPNEKT BTENTET . FNICE > TER D BEEDBERNREFOTLESIENR
ETH5H, £ZT.3D-AFM TERIDREED R LEZERT D=2, CNT ZRL = 3D-
AFM EHAICERY#EA TS, ETIILREL T, HeLa MRS BEBEL - R EAD £ EAFETAIL
fzo £ EFE30nm BE . K 300 nm FEEDWKD CNT IFEHEER LTz, RIZ, EE
[Z ONT &= BANIBIIBEALT AFM BZIMET 5L EBEARNIBOBHEKEED
HEENT-, COMMRIBED D ERREIL 30 nm BBETHY. LBAEZHEHTI7O0TFY
DWHDEREFFEF—HTLETHD, AFM BRIIZEBAROREENDEEE RIRLT-
BERLTHY. 2BAEAODREENDEZE LS BEECTRIBICEHIT 52 &ITRYILE,

MM RERE D FEROEER R (ACT-X N ER-fEEKLEDHRHRE)

ACT-X DIRBENAATH/OD—1EEHNOERMAELL T, BHOEEKERFR
BDTERD AFM FHBIEERE 1T o1, FEF L. BFMEYHRREICAELTEEZER
AR AEICIEAT AMRIC, MUOBEEEN T THEDMEOMAaEE S LMD TL
b, — AT, [ BEBIBONEEENTEANZXLIZDVTIFELRBALENSL B
BOMEEDEEOCHBBOEEDHHANXLOBIEARDONTINS, FZT. K
HRTIEAFMZAVTI O EFOMEE DB ERTE. QN EFROBEEAICERYHE
Atz

¥ REFREOHUFETSAFYIREICEHAL., FBBEMHLI-. TN, Btk
[TIRLIZRIC. B AFM ZRAVTEED Si IFH THEROREEBEELBRLIz, (153
BADEEA 5 um LLEEEL, AFM TREICEHATHZENRE - >1-1=8, AFM DiF
HEBEAEBRERIIL-,. ChoDEHRFET oL THEFROEREE IV T DL
KIBEMBTHE. TILAVERDONABMHRBEDHICENETEB T HR/MRRGEY A
ADRFRBEEONDERIN -, T HERTLE WML LN THME (RE ) A

BWVEBEEFDOIIEN Mol




—AT.AFM ZAWEBESHRIZOWTIEELMEN DL SHAF AR LER/D
BEZEDHTVIEMTHS, ERMICIE., FEREAETRLAD OO BFRHE/ER
Lfze ER Spum D BEIAMFTO—T THIEROBHERLZIAT 5L, BFLLERTHE
BOEEETEVESEENERINT, — AT BEOFHED-OHICIEHMBEEDES®
HEEOADEEREZRET ILELNHY . REMDOFELMAEHLETHELZTET
SEB/EHED TS,

AHEHAREZRBLT. DB O TOMEMEELRERL. TLIZEHLET- AFM &l
FEORAEICRUBL ZENTE, FEHRARIERZ—LEZENY THY ., CDEHET
BIFEZEBIAILGAOFRYTHEHRMARZEDIVELH LN, RELNN(ATH/0D
—1DDFHICHET R AFM TA—Y—DHFICIE A S EREME TEDLIITHE M

HRIMEREHEELTLELY,

(IniEZx—X) RET—<ON 2 FE IR EHE O M EHER )

AT—TTlE. YERAEFEOMBEED AFM BEETo-. 7. YJERERED
FERERL. BAKEDTSAFUoERLIZEAL. SRERETT 20 BREFHELTH
ERREMELTz, ZDHE. AFM IEH &t EFRELIZ77O0—F L., 500 nm X 500 nm DFREF
TEOBRETRAEL:, FEMKO AL MEREZEET IHBHERBEN R TOEME
DECEIITHFIRDILEDHIREL COSEHRFNRA -, — A T. EEKRD AL, ik
REBEHLHL. TOMDEBINEFEELTWED>Fz, ThITKY . EEB/RKIYEFEK/RD
A EEGHREEEEHE. TO— A THEBEEORELTEDALFELTVSILEHS
MU=, D ERREELTIE. 10 nm IBE DD BRREE TEM TE-,

(IniEIx—X) RAERT—QILIEP D/ TIT7 DR HRE

KT—ITIE,. TEPDNITITDETILRELT Pseudomonas putida(Cell A) B LU
Pseudomonas resinovorans(Cell B) DA REEE A ZTolz. ThETh . MfaER
BDWEHDOEEOCHENELLAREENMREEINTEY.,. IE AFM THRRIETESMNE
SMEEILT=. NI TITIEEXRE M EOaO=-—%FWL. ASRAEMRPIZBETLI=&IZ
BEERBETCRIS AFM £82L1-, AFM F8tE/\OTUT7REIZZIA—FL., MR
BOERAZETIE. FHMEORETELLS T /AT —ILEEEHRTH5IEMNTE -, Cell A
TIE. 20-30 nm BEOEZEOHFRBEN L TLVH—H T, Cell B TIXLLERTFE
HREBRDBENBREINT . X BEHOBEEDMERBRLTLSEEZEZTLDA, &
BT D=OIZIERFLNILOBRENLETH D, £ RPARETICE T HHRERE
DIEHDIBEMEZFRIRT D=0, &P AFM [ZXEBHIBVLETHD, TD=H. S&.IE
AFM D5 REED A LERTEHREE AFM (2KDN\ T 7 BIO A ERINDBETH
%,

(MFEIz—X)ART—I X2 hDIEHF DMRREEERE
AT— T EMOMIAEED AFM SHEIDETILREL T XUV DD EREIREL.
EEOARBMLTHSAERLICAFTL. BEERET CHAZToz. X HDTE
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FREICHAT HEERDERRELGSBFHMEMMEENTRIEShT=, E5I, ZOM
MBEEMKRT HE. B+ nm BEOHMIBELERET S EMNTE ., =1L, AFM &1
(FTTIEEOMMEENMBEEEZEES DIFULEDON, ENELEDREDTVIREED
MIFIBITEGE Moz, T RWEF DD VI REEI/OORILLTEEL, BIREL

BYAHIETIVIRBORE. SHICTVIRABETOMMBEENSHEEEEDET L
ERETHELERELLTLS,

(I x—X) FET—@KH- B85 FHEHRE

AT—V Tl EFRABTRAORF -2 FARA—ILKI- B8NS FREEETAZBEEL.
OH HEDELLHESNZHFH>I-ERIEYRED 3 Rt AFM EHRIZEIT o=, AHAZIX. AGC %k
REHDKFAEREHER TIToTz. 3 RIT AFM [ZKBHKFEEETRIE, R4 AhOhIL YA
D ESGRFLAIILTEEAMN D FBLGEB O RICEon TUV -, KEHRIF AL, 1F
ERIZITHEEHOI N\ DG EDEREN ., SolZIEEMBEREETRICHRALTIKIEEZE
BELTULASD . RERBHICET LROBHIOLRILEZLFTWSKRETH S AHAR
TlE.OH EDERICEHEENELGIBIEMBERODETILRELT. Y IT7ATEIA—YD
KFNBEFHRIZIT o -, TOHRER. B 4 [ZTRIEY ., OH EDEFIIIKEFL TRELGEHKFNE
ENBRBEIN, Y I7ATRECTIEBROKIEE. VA—YRE TIEHEFKOKINEE
NERRINT, COLIIC. ALTHETRESNLIERRETHO>TH. TORF -7 FHE
HAHEI . BETHHLTWDEKMBENERLGLIZLERT IENTE -, KERIE.
FREMXEE Nanoscale MoFERLIz, AARHMREZEIZ. E. BEREOKNBERED
ATREMEERREIL TS, BHHIL. ALEIB TR TRESNZELTEH. TR FOREIVER
EIZE > THEENE DO D EMNTEINTINS, CNIK, FEHEZTDEFE DK FOHEEER
NREEAHLO TS EZZON TSN, §&IETN%E 3D-AFM THIIRILTHILEBEE
[CIREARTEDH TS,

Sapphire (001) a-quartz (100)

4: Y I7ALT - H+r—YRED 3D-AFM &

SEORMF
AR THRELE-FEGE, THENES-FEORETHEY - EYORECREEST/RT

— )L CEEBE T 5 ENTELEMMLE R THS, COFERICKY, EE-MEAFOEE
OHkeE (B - E-FES - - MEER - HREER- -t —) &/ ATV TEERET
BIENTED, CNITEY BELANIILOFRBMICIE, HEROBEHRFE(AFEBRCEF
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BEMEE) CIXBALMICTELI O ERF-DFLALDEE O, FIEEEEDRIFEAN=X LA
[CEAS BTG RR N FEOND LTS, TLT. FT (X ACT-X DIRBEENNA(FTH/080—]
[CEIRIDOBFICENT, EHEENAELTODERRBICOWTRERLEEZHESHIZT
BHIEMTEDEEZ TS,

F. 10 FLLEZDORPINGZRIAH TIE AF R THFH-GHHRAR-BIE - #ERRICLE
BEMTEDRELEA TV AFEFAVTHED CEDETAILERESONERF-5FL
NILDFHEMRERIC, ERFBRAGHRARRG CH-LMREZEAHITBERZERL.
TNDERICERTINEINZBEMBECEEEIN DD, TO L TEREOHZITEEL. ThFE
TOHRBICITENST-FT-LGEELZTET 5, BRBERTZEICCOMERESAIILLERD
[CEZZET. REDEHEZET HRMREZHBACERORKEC. ARBBOERE - EIRME
BEHNHEINLZEFELTLD, BIZ X EVHEDOEZILO—RF/IT74N\—FRAVEHA
MHORAE. RETREMEOBEVEE (FLIEXEER) AR, EEMICBEINZTVRIEICR
HIHKELIEEEDOMAZRQEA ERRHBEROBFELZE . AFM 250K EHEME
DISASN TOVEWLWHESFNRWUH D, B (X SO ELFICHKEIHDBEMENE
BRI BB L HFOA RS REMICRET ST HEHMORRNPLPILIA L
[CEFTENGEFLLTCETLINDFEN RS LEREAFLTLD,

(MEZ7z—XEfE#HIBE)

MEITT—XTIE SNFTHRELTE-EHEBR AFM OMEY-EYIXT SHICAAREEE
Ty HERE/ICENTE - WEY - EYDOHRERE DMMIEELZ S /A 7r—ILTRIRILT D
ZENTE F/RT—IVOFHHMREEZ 5 EMNTE, — AT, RF-DFofEREILER
EINTHELT . LFUBHGEENSEMD L DAL AT 51-OIZI D fERED R LN RE LA
2TW5, ZN=H. SERIIMEY-EYMRED AFM HAITHHEREDOM EICRYBDZEIZK
Y, CNoDHAESFICHLTEF - DFLARILTHELGMEZEZ52ENEEIND, FhIC
KU, pLpLIL, BfifE AFM DIRBELENA(ATH/00—RFHOBHBGAFELLTERL.
ZITHEoNEMENSEAREIHENREIT HAIEN RTINS,

4. BCHi

BEAMGHERRIZOVTIE. BREOFEEYORRENBONTEEZTLVD, ACT-X
OHMREZFMNL., BEFE 30 nm LLTD CNT #F#HZEER T HZET. CNFETOH 3D-AFM TIEET
BITEGISEBAROIOTTFUOMMRBEDBRELERT LN TE -, SEITEIZH
MR THLIEFOMEAERSI-M . MXHEREZICRLICENNOBHFEE (ERERFER-
IEEE-NEMS #)D#HEZ . ERZ-EYMELFILFBESINTVSIERNH D, —F T, 5w FHE
RICSOWTIEDLEENTEY. 2022 FD 8 AMSIERBONTIIERDBIIHELZLEH TS,
ACT-X OMEEAMAE DL FTRICITHMIFERTESLIIC. RVTHXELE LIFTLS,

ACT-X HTOHRBMHEIE. AFRIRGDIZFELTOLEIZARD R YR T—ID LA >
fzo BEFEOTRENAF—DEEA T TIIEL BEHEAOHEELISL LI FT—OHRHE DK
EAZADINFEFTOMRERNBTELVDFOAICH > TV BREB/LHIIEAH K,
BIZ. M2, ZomIICEHEL-EROREREOERMAEIL. ACT-X NETNIERER LGN o7
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BEEGHAPARTHY. REREICOVTHATRTERL TV REERSERICRREED. 3
FNDOHEIERNHEEEIERRETEL CENTE LRI REFH L of-. FEARHARHR
LHEERXADT IO REREETHY . ACT-X OMFTHEAINEHLLIETITITMIXFERL
FWEEZ TS, TOMICHHRARDEKBENEONETNDDT, EHREBED=—XIZES
EERE M TEDLIGHT-0 AFM ZHFEL . EARIFORRICEMLTULEL,

(InRTz—XEhEHRIEEE)

MEIz—XORRHMERIC, ChETRYBD TOVEN>F-HMEY - EV DA KBS
BZERETHIENTE F/RT—ILD AFM FHRIDNGEH-GHREZRILGESZEITHYILE=,
HFMPIZBon-EELN L, MEY-BEYRED AFM HADHEZEHLHERERILT HENT
Ef=. TD—AT. MEY-BYEHRIZE TS5 AFM ORELE<ER L. S EREDO R LA SER
DY VT VEEAEFETHEDRMBNZEINTNSIRETHS. SRIT. KRR THLN
F=ERIREERIC MAEYOEYEHAIICEHIELT- AFM ZRBKTAHIEEFTEL TS, THITEY,
FRMIZIIFRFET D AFM AMEY - EYRE OS2 RO ARMNGETEELLTHRE
L. fRILZEICZOEMFERRBICHALTIRCCEZBRLELEL,

5. ERHRMRURE
(1) RFRAGER X (RE RO FR

MRAARRE SR 5

AR AR RS8O (R —XE R EH)

1. M. Penedo, K. Miyazawa, N. Okano, H. Furusho, T. Ichikawa, M. S. Alam, K. Miyata, C.
Nakamura, T. Fukuma, Visualizing intracellular nanostructures of living cells by
nanoendoscopy—AFM, Science Advances, 2021, 7, eabj4990

EENMMBICHAFELR SIRZ—FLIEHERAVT. RFENBEMETEFOFEEN

AFRRAXSTY s D SF MR RN ERDMIIZ T I F U T4FAUNEED 3 RITILIFE

EZ, ERE - IR TR T A LI R THHTRIILE=,

2. T. Ichikawa, D. Wang, K. Miyazawa, K. Miyata, M. Oshima, T. Fukuma, Chemical fixation

creates nanoscale clusters on the cell surface by aggregating membrane proteins,

COMMUNICATIONS BIOLOGY, 2022, 5, 487

EENEBICARLLBAED)IVAVTLUED LICHEZEEL, [RFRABEMET

HRDOEELICLSErDMERABEDEILES FLANIILOSFFRETEHAIL,

3. A. Yurtsever, P. Wang, F. Priante, Y. M. Jaques, K. Miyazawa, M. J. MacLachlan, A. S.

Foster, T. Fukuma, Molecular insights on the crystalline cellulose—water interfaces via three—

dimensional atomic force microscopy, Science. Advances, 2022, 8, eabq0160
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