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HelpeKcuHbl/HEMPOANTUHBI B GOPMUPOBAHUMU
npe- NOCT-CUHANTUYECKUX CBA3EMN.

c-Neurexin H’ Synaptic vesicle )

p-Neurexin ‘. Calcium channel é

Neuroligin W

Postsynaptic receptor U

Missler et al., 2012



HeMpeKCcuHbI - CMHaANTU4YecKne SKopu

Neurexophilin

a-, B-Dystroglycan LRATM2 GABA, receptor Cerebellin, GluR52

Missler et al., 2012



benkn cmHanTuyeckou aareH3nu

SynCAM SALM
Organize excitatory synapses Cluster postsynaptic molecules

N-Cadherin NCAM
Modulate synaptic function Regulate synaptic plasticity

Missler et al., 2012
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dopmmnpoBaHme CUHANTUYECKUX
Knactepos [AMK peuenTtoposB

B GABA,Rs containing o, subunits Neurolligin 2/4
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Tretter et al., 2012



dopmunposaHme AX cuHanca



Density of AChRs on postsynaptic membrane:

10 000 AChRs/pm?

. AChR - 10 nm o o 0 &wwwb‘ o o

Extrajunctional Endplate Extrajungtional
\ membrane membrane
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It should be a specific machinery

for clustering AChR channels on the postsynaptic membrane 5
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2 \\ AChRs

+

Embryonic and de-innervated muscle Adult and innervated muscle
-AChRs are diffused -AChRs are clustered
_ -Kinetics is slow (10-100 ms) -Kinetics is rapid (1-5 ms)
_I_I -Single-channel condutance is small (40 pS) -Condutance is high (90 pS)

EPSILON

-Subunit composition: OL[S‘Y& wony 5 s -Subunit composition:0l3ES

DELTA BETA

Extracellular

Plasma
membrane

Intracellular

,J.ondon, 1960
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What factors stimulate clustering of AChRs?

Nerve
AChRs
AChR
/ - \\ S
—— Muscle
Embryonic and de-innervated muscle Adult and innervated muscle
-AChRs are diffused -AChRs are clustered
_ -Kinetics is slow (10-100 ms) -Kinetics is rapid (1-5 ms)
| | -Single-channel condutance is small (40 pS) -Condutance is high (90 pS)

-Subunit composition: ofyd eron -Subunit composition: oed

or GAMMA
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[1Ba OCHOBHbIX NyTK npe/
NOCTCMHANTUYECKOMN CUTHaNMN3aLmnm

* ApruH / MuSK
CUrHaNM3aLmA: w o @ /

prote cumplax

°* NOArOTOBKA K/acTepu3aunmn -+
AX p-pos

MuSK

* AX / AX peuenTop
CUrHaaAu3auua:

e nenonapusaums
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Muscle fiber

agrin/MuSK signaling ACh/AChHR signaling
* reHepaumnda noteHUManos

nencTemsa
* MbilleyHoe cCoKpalleHune

* cTabmnmlayma cMHancos Wit tal. 2013
Itzemann et al.,



LRP4 serves as a receptor for agrin and a coreceptor for the tyrosine kinase MUSK in the

muscle (48, 49).
LRP1

NHy LRP4

LRP4

Intracellular

/'/- coon COOH
Joachim Herz et al. J. Lipid Res. 2009;50:5S287-S292

©2009 by American Society for Biochemistry and Molecular Biology JL
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- Anchor argin into  AChR aggregation -

_the e_xtracell. dystroglycan
matrix

a-dystroglycan (a-DG) — most abundant
binding protein on the muscle surface

surface =
a-DG - a-dystroglycan = T 4 —
B-DG — B-dystroglycan cytosol , R \\:\\\‘\\\‘:\\K&‘i\\\\‘
SG — Sarcoglycan complex
Sy — Syntrophin
Utr — Utrophin

RAP  —rapsin




JTtan 2
HenpeKCcnHbl - CMHAaNTUYEeCKMe AKOpU

Neurexophilin

a-, p-Dystroglycan LRATM2 GABA , receptor Cerebellin, GluRs2 Missler et al., 2012



Step 3: Gene expression & Synaptic differentiation

Neuregulin — 1 — a key factor for AChR gene expression

- Increased transcription by synaptic nuclei of

mRNA encoding "adult" (af€d) AChRs

- Decreased transcription by synaptic nuclei of
- mRNA encoding "foetal" (0y0) AChRs

Nrg-1: -concentrated at n-m synapses;
-induces AChR synthesis;
-activate postsynaptic ErbB recepors;

- is a signal of synaptic differentiation
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Step 2: Stabilization

Step 3: Gene expression

Step 1: AChR clustering
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What factors stimulate clustering of AChRs?

Nerve

‘////x/ \\:::\\\\* AChRs
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-AChRs are diffused -AChRs are clustered
_ -Kinetics is slow (10-100 ms) -Kinetics is rapid (1-5 ms)
| | -Single-channel condutance is small (40 pS) -Condutance is high (90 pS)

-Subunit composition: ofyd eron -Subunit composition:o €0

or GAMMA
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Kntouesble 6benkmn AX cMHancos

ArpuH (2000 a.KMcnoT, BblaensaeTca U3 npecuHanca

Mbiwe4yHaa KnHasa (MuSK) — okono 1000 a.K. —
MOCTCUHAMNC

Peuentop nMnonpoTeMHOB HU3KOU NNOTHOCTM
(Lrp4) — oxomo 2000 a.k. - MOCTCHHAIIC

ParicuH - mocTcuHaric
HeyperynuH — BeIIIETISI€TCA U3 IPECUHAIICA
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