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e Y710 21IEeXKUT B OCHOBE mexaHu3ma
[ThacTUYHOCTU?



DopmMmpoBaHMe 1 NOABUXKHOCTb
CUHancoB



[1nacTUYHOCTb CMHarNcoB

[TnacTUYHOCTb:

N3meHeHna adodpeKkTUBHOCTH
CUHaNTUYECKNX CBSA3EN B OTBET
Ha HEUPOHarbHYI aKTUBHOCTD.

[TnacTUYHOCTb — 3TO NpoLiecc

YCUINEeHnsd niun ocnabneHus
nepenayvym CMHarnTn4eCcKkoro
CUIrHarna.

- dnntenbHas noteHunaumsa
- dnntenbHasa genpeccus

- KpaTtkoBpemeHHasa moayns
- PeTtporpagHas curHanunaad

[lonroBpemMeHHasa Moaynsaums:

BcTpanBaHue-mHTEpHanmM3auus
peuenTopoB

INTaTepanbHasa ondpdys3nsa peuenTtopos

IameHeHne MopdOonorMm cCUHancoB -
LMTOCKENET

MnacTtnyHocTb mo3ra (oT rpeyecKkoro cnosa «plastos» ¢popmoska). 3to
HeobblKHOBEHHAA CNOCOBOHOCTb MO3ra, U3MEHATb CBOU CTPYKTYPbI U PYHKLUM
cnepya N3MmeHeHUAM B OpraHM3Me Uau BO BHELLHEN cpege.




Kakune npaBuna ana obyyeHma u
NAACTUYHOCTU B HEPBHOM TKAHN?

* [loaBneHune un POCT HOBbIX K/1€TOK

* dopmMHpPOBaAHMNE HOBbIX HEMPOHA/IbHbIX CETEU
(CTpyKTypHasa NnacTUYHOCTb)

* HoBble cMHanchl

* POpMUPOBAHNE HOBbIX HEUPOHANbHbIX CETEN
(CTpYyKTYpHaa N1acTUYHOCTD)

° CDyH KUMNOHAJIbHAA NMJ/1IdaCTUYHOCTDb

— U3ameHeHune Cnsibl CMMHArNCca

2Tn npaswnaa nexkat 8 OCHOBHU N3MEHEHUMN O6yquVIFI U NaMATHU
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Synapses on dendrite & spine organization

Cc ? o
Excitatory synapse f‘\“v

d

Perisynaptic
membrane

X
Inhibitory synapse

Sheng and Hoogenraad, 2007



GFP X-Protein
I @400




Actin in spines of hippocampal neurons

Matus




-The most abundant protein (10 % in muscle cells & 1-5% in non-muscle
- 375 amino acids protein

- 6 types of actin in mammals: 3 — a actins, § and y. Neuronal is mainly

— Exist in two main forms: G-actin- globuler and F-actin — filaments
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Crystal structure of B actin
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F/G-actin modulators

/SOL

ACTIN

CYTOCHALASIN Depolymerization: cap to the fast-growing end
LANTRUCULIN  Depolymerization: binds to monomeric actin (marine sponge)
PHALLOIDIN Polymerization: prevents depolymerization (mushroom)

J ASPLAKINOLIDE Polymerization: prevents depolymerization (marine sponge)

GELSOLIN Depolymerization: (1) Ca-dependent F-actin severing;
(11) displace phalloidin from actin filaments;
COFILIN Depolymerization: pH-dependent;

PROFILIN Polymerization 13
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Actin in spines + CytD Matus




I1oaBMIKHOCTD AEHAPUTHBIX INUNMUKOB




[ToaBMXXHOCTL LLMMNUKOB B HEUPOHAX
B3POCI10ro opraHmu3ma
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[ToaBM>XHOCTL LULUNMUKOB B
pa3BuBaoLlemMcst HEUPOHe
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- I[eunpwmue IINANMUKH — JUHAMUYECKHUE CTPYKTYPhbI

- [lopuKHOCTL ¥ (hopMa LIUNMUKOB PEryaupyeTcs
AKTHHOBLIM LIMTOCKEJIETOM
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Y10 CTHMYJHpYeT LeJieHANnpPaBJIeHHOe
t¢opMMpOBaHME LLIMNUKOB?
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J. Physiol. (1973), 232, pp. 331-356
With 12 text-figures

Printed in Great Britain

LONG-LASTING POTENTIATION
OF SYNAPTIC TRANSMISSION IN THE DENTATE AREA ,
OF THE ANAESTHETIZED RABBIT FOLLOWING j
STIMULATION OF THE PERFORANT PATH

By T. V. P. BLISS axp T. LOMO

T. Bliss
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fEPSP slope (% of baseline)
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Okamodo et al.,
2009
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OnutenbHoe OnutenbHan
yrHeTeHue noTeHUuunauusa
Huako4acToTHas BbicokoyacToTHas
CTUMYNALMS / CTUMYNALMSA
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aKTUHa
3 | 4
AHTepanuaaunaaums BcTpaueanue
AMIA peuenTopos X AMIIA peuenTopos
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Ha naMmAaTb:

- CuHance! - AuHamuyeckue camogopmMmupyoLMecs
MONneKynapHbie Mmoaynu, obecneuunsatowine GLICTpYIo
nepepavy MHopmalum B HEPBHOU CUCTeMe

- OHHBIE KaHanb! KnoveBble 6enku, obecnevwnBatowme
TpaHpopMaLUI0O AEUCTBUA XMMUYECKUX MONEKYN,
MexXaHWU4eCKux U Ap. BO3AGUCTBUK B INEKTpU4ECKue
curHansl

- leHAPUTHbIe WUNUKKN — AUHaMU1eckue CTPYKTYypBbI

- [NloaBWXHOCTL U hopMa LLMNUKOB PErynupyeTca
aKTUHOBbLIM LUTOCKENEeTOM

33



YuTtaTh:

Garner C.C., Nash J & Huganir R. PDZ domains in synapse assembly and signalling. Trends
in Cell Biology, 10: 274-280, 2000

Sheng M. and Kim E. The Shank family of scaffold proteins. J.Cell Science 113: 1851-1856
(2000)

Moss S. & Smart T. Constructing inhibitory synapse.Nat.Rev. Neurosci. 2: 240-248, 2001

Song I. and Richard L. Huganir RL Regulation of AMPA receptors during synaptic
plasticity. TRENDS in Neurosciences, 25: 578-588 (2002)

Burgen S. Building the vertebrate neuromuscular synapse. J. Neurobiol., 53: 501-511, 2002

Bezakova G. & Ruegg M.A. New insights into the roles of agrin. Nat. Rev. Mol.Cell Biol., 4:
295-308, 2003

Kim E. & Sheng M. PDZ domain proteins of synapses. Nat.Rev.Neurosci., 5:771-781, 2004

Kummer T.T., Misgeld T. & Sanes J.R. Asembly of the postsynaptic membrane at the
neuromuscular junction: paradigm lost. Curr.Opin.Neurobiol., 16: 1-9, 2006

BpexkectoBckui N.4. (2010) dmusmonorma cuHanca: oT MOIEKYAAPHbIX MOAYNEN A0
peTporpagHon moaynaumun. Pocculickuli gpusuonoauyeckuli ¥cypHan. 96(9), 841-860



