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lonotropic vs. metabotropic PSPs

A. lonotropic receptor-mediated PSPs
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CemencrBa CMHaNTU4YECKUX peLenTop-ynpaBnsieMbiX KaHanoB
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1993 - structure of AChR from 7. Californica (9A) S. Unwin

2001 - crystal structure of ACh-binding protein from
Lymnaea Stagnalis (2.7A) G. Smuit, T. Sixma & co-authors
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AuetnnxoamnHosble peuenTtopbl (AXP)

Heteromeric MuscleAChRs Subunits: a1, 1, v, O, ¢
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ACh Binding Site
At Subunit Interface
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NElICRELACInG Heteromeric Neuronal AChRs
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Glutamate, homocysteine,
NMDA

Glycine/
D-Serine site

MK 801,
PCP site

MG*
Block site
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CemenctBa MOHHbIX KAHA10B HEPBHOW
CUCTEMDI

ABCC Cys-loop
Chloride EABA, nACh, glycine, SHT)

2-pore K*
ionotropic glutamate

K,/GIRK

ENaC/ASIC/P2X
PKD

TRP

IPs/ryanodine
CNG

voltage-gated cation

[Mponopuusa TMNOB KaHanoB B CEMENCTBE



Kak paboTatloT MOHHble KaHanb!?



BHYTpPUKNETOYHaA perncrpayma

Very high
resistance input
3M KCI V. | Vm
= “—x10-100>—g
Voltage elec:trod _chom

Solution in Solution out

cell

l* Reference electrode

Cc

A reference electrode is an electrode which has a stable and well-known
electrode potential.



[MaT4-KNnamn perncrpauma MOHHbIX
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Patch-clamp recording

| Positive pressure to the pipette!!!




How to see the activity of single
channels?

What is the kinetics of ionic channels?
r oo | [

What is the single channel conductance?




How to see single channel currents?
Patch-clamp!!!

E. Neher B. Sakmann
Nobel Prize-1991
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membrane
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Four main configurations of patch clamp
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Single channel kinetics

Open time

_______" L7

Amplitude
. Closed time
4\ I:>open = topen/topen-|-tclosed
T QA
- 1 uM glycine Popen= f(C)
Slosed —TT ‘ ——— "r"m"'mn"r“ . 0<Px<1

glycine

Closed

I = NxP, xi

Jpened 1 -;
Opened 2 SPLAPES SR

Fucile et al., 1999 | 500 pA



How to resolve the problem of exponential
decay of synaptic currents ?

Synaptic current

Single channel current
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~ Ha mamartb
* /AOHHbIE KaHaNbl:

— NPUHUMN YNPABNEHUA:

* noTeHuunan-ynpaademsblie

* peuenTop-ynpaBnaemsbie

* MeXaHO-4yBCTBUTEJ/IbHbIE
— NPUHUMN AEUCTBUA:

* BO3OyXKAawowWwme u UHTMOUTOPHbIE:
— MOHHaA n3bmnpaTenbHOCTb

* KATUOH- U aHI/IOH-I/I36I/IpaTEIIbeIe



Ha namaTb

* APXUTEKTYPA MOHHbIX KAaHA/10B onpeaensieT nx
dYHKUMOHANbHbIE CBOMUCTBA

* QYHKUMOHA/IbHbIE MOHHbIE KaHaNbl UMEIOT
CybbeaNHNYHYIO OpPraHMn3aumio:
* AUMepbl, TPUMeEpPbI, TeTpamepbl, NeHTamMepbl
* AOHHble KaHa/bl UMEOT MOAY/1bHYIO
opraHm3auunto, obecneymBatoLLyo UX:

* aKTMBALMUIO
* MOHHYIO U3BUpPaTENBHOCTb

* BpemMmeHHble N aMNJINTYAHblE CBOMCTBA OANHOYHDbIX
KaHa/108B
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