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» @riyopecueHmHas MUKPOCKOIMNuUsS OCHOBaHHas
Ha NMpuMeHeHuUU gr1yopecueHmHbIx 6erikos,
Green Fluorescent Protein (GFP)
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NcTopuna pa3BuTnSa ONTUYECKUX MUKPOCKOMOB
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KoHCTpynpoBaHue nnasmug
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3erneHbin gonyopecueHTHbIn 6enok (GFP)

http://www.conncoll.edu/ccacad/zimmer/GFP-ww/GFP-1.htm



MeToanka BBeAEHUA BUPYCOB
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[TnpamMmugHbie HENPOHbI «PafyXXHbIX» KpbIC




[1B>XeHMe MUTOXOHAOPUN B aKCOHaX nMpaMunaHbIX
HEWPOHOB rmnnokamna

J Biol Chem. 2011 Mar 30. [Epub ahead of print]



» OniyopecueHTHLIE DeNiku BMecTe C
pasHOObpa3HbIMM crnocobamm JOCTaBKU
NX FTEHOB BHYTPb KI1ETOK SIBMSAOTCA
MOLLHBIMWN MHCTPYMEHTOM MUCCneaoBaHum
B obriactn KneTto4Hon brnonoruu,
NO3BONAOLWMMU UCccrnegoBaTb ANHAMUKY
6enkoB M KNETOYHbIX OpraHers B XXUBbIX
KIMETOYHbIX CUCTEMAX.



* HO MOXXHO N HE TONbKO UccneaoBaTb
KNEeTOo4Hble npoLecchl, HO N YNpaBnATb
NnMn~?



OnToreHeTuka (Optogenetics)

OnToreHeTKa 3T0 KOMOMHALINA reHeTUYECKUX U ONTUYECKUX METOOOB C
Lienbio KOHTPONMpoBaTh cneumduyeckme cobbiTs B onpeaeneHHbIX
KNeTKax XXMBbIX TKAHEN C MUINTUCEKYHOHbIM BPEMEHHbLIM pa3peLleHneM.

Optogenetics is the combination of genetic and optical methods to control
specific events in targeted cells of living tissue, even within freely moving
mammals and other animals, with the temporal precision (millisecond-
timescale) needed to keep pace with functioning intact biological systems.

http://en.wikipedia.org/wiki/Optogenetics
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OPTOGENETICS

Nature web site



KananopogoncuH Channelrhodopsin (ChR2) an electronic
photoswitch exciting neurons

Nature web site



Examples of how Channelrhodopsins can control cells and
animal behavior

Nature web site



Halorhodopsin (NpHR) - an electronic photoswitch
iInhibiting neurons

Nature web site



Molecular-genetic approach to indroduce optogenetic
constructs

Nature web site



Photostimulation of ChR2-positive neocortical L2/3
pyramidal neurons

100 M ————

NATURE NEUROSCIENCE 10:663 2007.



Schematics and SEM images of optrode
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Optrode array assembly
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ChR2 mouse

Nature web site



Parkinson disease treatment by optogenetic approaches

Nature web site



Injectable, cellular-scale semiconductor devices
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Injectable, cellular-scale semiconductor devices
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u-ILED devices improve spatial targeting
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Figure 3. Implantable optical nerve cuffs are well tolerated and activate MNs in anesthetized rats.
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Transdermal illumination of AAV6-hSyn-ChR2-eYFP-
iInjected mice results in tunable pain-like behavior




Transdermal illumination of AAV6-hSyn-ChR2-eYFP—-
Injected mice results in tunable pain-like behavior
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Conclusions

« Optogenetics is a new experimental methodology
based upon the combination of genetic and optical
methods to control specific mainly electrical events in
targeted cells of living tissue.

« Optogenetics allows to almost instantaneously switch
on and off certain neuronal groups in order to study their
functions and relationships with other cells of animal
body.

« Optogenetics also allows to correct pathological
changes of signaling processes being a prerequisite for
treatment of many neurodegenerative disorders.
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