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» QriyopecuyeHmHasi MUKpOCKOMNuUsi oCHo8aHHasl
Ha rnpumMeHeHuu ¢r1yopecuyeHmMHbIx berikos,
Green Fluorescent Protein (GFP)
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3eneHbln onyopecueHTHbIN 6enok (GFP)

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



MeToanka BBeAeHUA BUPYCOB
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[TnpamMmugHbie HENPOHbI «PafyXXHbIX» KpbIC




» OniyopecueHTHbIE Desikn BMecTe C
pa3HOObpa3HbIMM crnocobamm JOoCTaBKU
NX FTEHOB BHYTPb KIETOK SBMSAOTCA
MOLLHBIMU MHCTPYMEHTOM UCCneaoBaHumn
B obfiactn KneTto4Homn brnonoruu,
NO3BONAOLMMU UCCriegoBaTb ANHAMUKY
OenkoB 1 KNETOYHbIX OpraHers B XUBbIX
KIMETOYHbIX CUCTEMAX.



* HO MOXXHO N HEe TONbKO UccneaoBaTb
KNEeTOYHble NMpoLecchbl, HO 1 YNpaBnATb
NnMn~?



OnToreHeTuka (Optogenetics)

OnToreHeTuka aTo KOM6I/IHaLI,I/IFI reHeTn4eCkKnux n ornTn4eCKnx MmetToaoB C
LEeJTbO KOHTPOJIMPOBATb cneu,mcbmqecm/le cobbITNA B onpeaneneHHbIX
KNneTKax »XMBbIX TKaHen ¢ MWUJTMCEKYHOHbIM BPEMEHHbLIM pPa3peLUEeHNEM.

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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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
Inhibiting neurons

Nature web site



Molecular-genetic approach to indroduce optogenetic
constructs

Nature web site



Photostimulation of ChR2-positive neocortical L2/3
pyramidal neurons

100 um

NATURE NEUROSCIENCE 10:663 2007.



Schematics and SEM images of optrode
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Optrode array assembly

( d ) Optical Stimulation
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ChR2 mouse

Fiberoptic Control

of Locomotion In
ChR2 Mouse




Parkinson disease treatment by optogenetic approaches

Nature web site



u-ILED devices improve spatial targeting
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Injectable, cellular-scale semiconductor devices
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Injectable, cellular-scale semiconductor devices
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OnToreHeTN4YeCKnUm KOHTPOSIb COKpaLLEHNN MbILLILY
ropna TpaHCreHHOW MbiLUun




MIMnnaHTupyemMbl «ONTUYECKUN» HEPB
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Towne C, Montgomery KL, lyer SM, Deisseroth K, et al. (2013) Optogenetic Control of Targeted Peripheral Axons in Freely Moving
Animals. PLoS ONE 8(8): e72691. doi:10.1371/journal.pone.0072691
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0072691
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CBeTO-aKTVIBVIpyeMbIe CKeJl€THbl€ MblLULbl




PoboTbl Ha CBETO-aKTNBNPYEMbIX CKEJIETHbLIX MblLLLAX

Cantilever stiffness Interpost distance Cantilever width




Specific optogenetic photostimulation of
nociceptive afferents



|solated spinal cord and sciatic nerve preparation




|solated spinal cord preparation




Thermal nociceptor afferent inputs to the spinal cord
labeled by TRPV1-TdTomato-ChRh2
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TdTomato-ChRh2 mice (floxed) and TRPV1-Cre (Cre expression is controlled by TRPV1
promoter) are from Jackson lab, stock# 012567 and 017769, respectively.




The pre-synaptic network is very dense and complex




Intrasciatic AAV6-hSyn-ChR2-eYFP injection ChR2
expression in nociceptive fibers
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PLOS ONE 2013, Volume 8, Issue 8, e72691 lyer, S. M. et al.(2014). Nat. Biotechnol., 32: 274



Mouse infected with ChR2-YFP by injection
Into sciatic nerve




Scilatic nerve

fluorescence (red pseudocolor) indicates fibers infected with
ChR2




Dorsal roots

fluorescence (red pseudocolor) indicates iIChR2 infected
nociceptive fibers




Small size DRG neurons of mice infected with
AAV6-hSyn-ChR2-eYFP




Evoked EPSCs induced in dorsal horn neurons by
photostimulation of ChR2 expressed in primary nociceptive
afferents
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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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