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OcCHOBHBIE Y3JIbI ATOMHO-

CHJIOBOI'0 MUKPOCKOIIA
(ACM).

1) YcTpoicTBO TOYHOTO
MO3UIIMOHUPOBaHUS (CKaHEP)

2) Y CcTpoicTBO TPpy0O0TO
MO3UITMOHUPOBAHUS

3) 30H1

4) JIeTeKTOp B3aMMOIEHCTBUS
30HA-00pa3el]

5) YcTpoiicTBO peryInpoBaHus
(rmeTinst 0OpaTHOM CBS3H)

6) 3amuTa oT BHOparuii
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KOHCTpYyKIUS YHIIa ¢ 30HIOM aTOMHO-CHJIOBOT'O MUKPOCKOIIA
(kaHTHIEBEP, MUKPOKOHCOJIb, MUKpOOaska, cantilever).

OMCL-ACZ40TS series (typel)

Rectangular cantilevers with tetrahedral tips
Tip location: Just on end of cantilever

Chip size of silicon cantilever
One cantilever is extended from
W=30 side edge of each chip
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TBepaswiilt oopaszenn Msrkuii oopaszent



TBepaswiilt oopaszenn Msrkuit oopasernt



PUC. ®otorpadust BLICOXINEH Kaluii MaTepraia Ha OCHOBE JIM30IUMOBBIX (GPHOPUILI, TOAEPIHYTHIX KOBAICHTHOM CIIMBKE IO/ ACHCTBUEM
yasTpaduoseroporo ceera (a). Kpusbie F(z), 3aBucumoctu otkionenus (deflection)kantuiesepa ot nosioxenust oopasiia (Sample position),
KOTOPBIE MCIIOIB30BAIKCE JIJIsI OLIEHKH yIpyroctu Matepuana. L{udpsl o6o3navaot: TBepayio Simomioxkky (1), ucciaeayemsrii marepuan (2).



KOHIEmmsa CKaHUPOBaAHUA
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[ TpuHIIMIT AeCTBUA
HMonnoro Ckanupyroiiero Mukpockorna
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MoHHBIN CKaHUPYIOIIUHN MAKPOCKOII
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MOHHBIN CKaHUPYIOIUHN MUKPOCKOII




“Smart” Patchclamp

SICM controlled approach

of a patch clamp micropipette
to the defined distance(d) from
the cell surface

SICM topographical
imaging and micropipette
positioning over the region
of interest
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Nanopipette Patch-clamping
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NCM u COM MUKPOBOPCHUHOK KJIETKHU
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JlerictBre anpgocTtepoHa & Na*™ kaHanbl

Iy Scanning
| nanopipette
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PNAS (2005) 102, 15000-05



JlerictBre anpgocTtepoHa & Na*™ kaHanbl
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PNAS (2005) 102, 15000-05



B03MOXHBIM MEXAHU3M JIEWCTBHUSA AJIbJIOCTEPOHA
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Functional localization of single

active ion channels on the surface of
a living cell

Yuri E. Korchev*#, Yuri A. Negulyaevt, Christopher R.W. Edwards™, Igor Vodyanoy}1§ and Max J. Lab§
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Functional Localization of K, Channels 1/

Functional cell Imaging
Nature Cell Biol. (2000) 2: 616-619
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Texnuxka uz2omoeneHus 30H008 C
Ka1uOpOBAHHBIM PAOUYCOM KOHUUKA.



Puc. HOS’MZ//IMOHMPOBCIHMQ cPAHYJl HA NO6EPXHOCMU

noonodxcku ¢ nomowvto ACM 30n0a. ACM monoepagusi
00HO20 U MO20 JHCe YUACMKA NOBEPXHOCMIU C 2PAHYIIAMU:

00 MAHUNYIAYUU.



Puc. Ilo3uyuonuposarue epanyn Ha NOBEPXHOCHU
noonodxcku ¢ nomowvto ACM 30n0a. ACM monoepagusi
O0HO20 U MO20 Jice YYACMKA NOBEPXHOCMU C 2PAHYIAMU

nocie MaHunyaIsayuu.



Puc. «Pabouee mecmo» 0ns npouzsoocmea
HAHOKOJIOUOHBIX 30HO08






COM ¢potorpaduu konHunkoB ACM 30H70B: (a) cTaHAAPTHBINA 30H],
(b) 1 (¢c) 30HI ¢ OMMHOYHOM I'PAHYJION; 30H] C aHCAMOJIEM T'paHYy/I.









HccneqoBaHue ¢ IOMOIIBIO 30HI0B C KaJTMOPOBAaHHBIM
pagnycoM KpuBH3HBI KoHUMKa (R=325E7 um) Mopdonornu u
MEXaHUYECKUX CBOMCTB KHUBbIX KJ1eTOK L41 u AS49



JIumdpoobmacronanas nuansa L41(koHTponb)
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JIumdpoobmacronanas nuansa L41(koHTponb)
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Ontuueckas potorpadusi, oonacte ACM
CKaQaHUPOBAHUS BbIJICJICHA KBAJIpaTOM
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JIumdpoobmacrongnas nuausa L41(+C60, 25g/ml)
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DOnuTeIMOUHas KapiuHoMa jierkoro A549
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HccneqoBaHue ¢ IOMOIIBIO 30HI0B C KaJTMOPOBAaHHBIM
pagnycoMm KpuBH3HBI KoHUMKa (R=125:3 um) Mopdonoruu u
MEXaHHUYECKUX CBOMCTB KMBBIX KJIETOK Hela
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ACM wuccnenoBanue xuBbIX kieTok HelLa. McnonbszoBancs MmoauduImpoBaHHbIN 30H]1
CSG10 (0.H/M) ¢ 2508m rpany:oii. [TapaMeTphl: sKUAKOCTHAS siueiika, pe30HaHCHAs

gacrora 12.47xI', Q = 40,M = 60am M, = 90uam (<F>=0.12uH). U306paxenus
HOJYYEHEI OMHOBPEMEHHO, CTPEIKH YKA3LIBAIOT HAIPABICHUS CKAHUPOBAHHSI.



CBojaHas Tabnuua pe3ynbratoB ACM quarHoCTUKU

3o0H]1,
Oopa3sen rpanyaa [Moay.ab IOnra
CSG10,
Hela 250nm 110klIIa
CSC12,
L41 650nm 13klIa
CSC12,







