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AHHOTALMA

Busyanusauma aKTMBHOCTU HepOHOB FOIOBHOIO MO3ra in Vivo ABNAETCA BaXKHOM 3afjayell B COBPEMEHHOW Heipobuono-
rvn. Vudopmaums 06 M3MeHEHUAX, MPOMCXOLALLMX B HEMPOHHBIX CETAX Pa3/IMYHbIX OTAE0B rofIOBHOMO MO3ra npu Hewi-
poaereHepaTMBHbIX 3aboneBaHMAX (HanpuMep, Takux, Kak 6onesHb AnbLrenMepa), NoyYeHHas Ha in vivo YpoBHE, MOMET
MoKa3biBaTb PYHKLUMOHANBHBIE HApYLUEHUA B HEMPOHHBIX CBA3AX HA MX paHHUX cTaguAx. OOHUM U3 COBPEMEHHBIX METO-
A0B MOJyYeHNA AaHHbIX 0 HEMPOHHOW AKTUBHOCTM in ViV ABNAETCA METOA MUHWATIOPHOW (AyopecLeHTHOW MUKPOCKO-
MK, NO3BONAIOLLMIA NPUKU3HEHHO PErMCTPUPOBaTH BO3bYKAEHNE B HEMPOHHOW CETW 0bnacTeit Mo3ra ¢ Ux Nocneayowmm
aHanu3soM [1]. Miniscope V4 (MUHWUCKON, MUHMATIOPHBIA $yopecLeHTHbIM MUKPOCKON) No3BoNiAeT pabotaTk co CBOGOOHO
nepesBuralLLMMIUcA N1abopaTopHbIMUA HMBOTHBIMU, YTO BbIFOHO OT/IMYAET €ro 0T APYryX MeTOLOB BU3yanu3auum in vivo,
Hanpumep ABYX($OTOHHOM MUKPOCKOMUM.

B naHHo# paboTe NpoM3BOAMAM MHBEKLIMM aieHOACCOLMMPOBAHHOTO BMpYCa, NMEPEHOCALLEr0 reH ¢yopecLieHTHOro Kanb-
umMn-yyBcTBUTENbHOMO Genka GCaMP6f B obnacTb comatoceHcopHol Kopbl ronioBHoro Mosra (AP-2.1, ML+2.1, DV-0.05)
MbilLen 3-MecAYHOro Bospacta nHum C57Bl/6J coBMeCTHO C yCTaHOBKOM NPO3PayHOro CTEKNAHHOrO KpaHManbHOro OKHa
pa3MepoM 5x5 MM Haf} MECTOM BBeJEHUA BUPYCa, U Yepe3 4 Hefl MOBEpX 3TOM0 KPaHUaNbHOr0 OKHa YCTaHaBMBAICA U 3a-
Kpennsancs Baseplate ana dukcaumm n yaoepauua Miniscope V4 Hap NOKPOBHBLIM CTEKNOM [N1A in ViVO perucTpaumm ms-
MEHEHWS YPOBHSA KanbLms.

B 6ymywmx mccnefoBaHWAX Takas KOMOWMHaLMA BBEAEHWUS afieHOaCCOLMMUPOBAHHOIO BMpYCa, NEPEHOCALLEro reH 6esnka
GCaMPéf B 0bnacTb COMaToCEHCOPHOW KOpbl FOIOBHOrO MO3ra, W YCTaHOBKM MPO3PayHOro CTEKMAHHOrO KpaHWanbHoro
OKHa Haf, COMaTOCEHCOPHOM Kopol AnA ycTaHoBKM Miniscope V4, TakxKe bydeT NpoM3BOAMUTLCA HA Mbilax 3-MeCAYHOro
Bo3pacTa nMHum 5XFAD ¢ Mofenbio 6onesHu AnbLrerdMepa 1A CPaBHEHUA aKTUBHOCTEN HEMPOHHbIX CETel COMaTOCeHCop-
HOM KOpbI FOJIOBHOMO MO3ra y cBO60JHO NepefBMraloLLmMXcA Mbllierd OMKOro TUNa U Mblllei nuHumu SXFAD 1 BbiABNeHUA
pasnuuni B GYHKLMOHMPOBAHUM LaHHBIX HEMPOHHBIX ceTel. [1o Mepe peanu3aumm sTUX UCCNeO0BaHWI NONyYeHHbIe C Mo-
MoLLbto Miniscope V4 naHHble 06 aKTUBHOCTU HEMPOHOB COMATOCEHCOPHO KOpbl FOMIOBHOrO MO3ra Y MbILUEe AWMKOro TMNa
(nHuA C57BLl/6J) v TpaHCreHHbIX Mbiluer ¢ Mofienbto 6onesHu AnbureiMepa nmHum 5XFAD HaliayT npuMeHeHWe npu cpaB-
HEHUW COCTOAHWA HEMPOHHBIX CETEl COMATOCEHCOPHOM KOpbl FOMIOBHOrO MO3ra B pa3/iMyHbIX NMoBeAeHYeCKMX TecTax. B by-
BYLLMX UCCNe0BaHUAX TaKKe ByaeT BbINOAHEH aHaNMU3 aKTUBHOCTM HEMPOHOB COMAaTOCEHCOPHOM KOpbl FOSIOBHOMO MO3ra
BO BPEMA CTUMYNALMK BUBPUCCOB, MOCKOJbKY NPOBEAEHHBIE UCCNIE[0BAHWA EMOHCTPUPYIOT aHOMaJbHO BbICOKYI0 aKTUB-
HOCTb MOMYNAUMIA HEVPOHOB B 06/1aCTV COMATOCEHCOPHOM KOpbl FOJIOBHOMO M03ra Yy Mbilwel nvHuM 5XFAD ¢ 6onesHbio
AnbureviMepa [2]. Bce nonyyeHHble faHHble ByayT MMeTb BOMbLUYI0 3HAYMMOCTb MPY NPOBEAEHUM (apMaKoIOrUYECKUX
WUCMbITaHUI HOBbIX MOTEHLMANbHbIX TEPANEBTUYECKMX areHTOB ANA NeYeHnA 6onesHu Anburenmepa.

Kniouesbie cnoBa: MUHWATIOPHBIN GRyopecLEHTHBIA MUKPOCKOM; HEMpOoAereHepaLms; KanbLyMeBbli UMaaXuHT; 601e3Hb
Anbureiimepa; comaToceHcopHas Kopa.
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Bknap aBTopoB. Bce aBTopbl N0ATBEPH<AAI0T COOTBETCTBME CBOEM0 aBTOPCTBa MexayHapoaHsIM kpuTepmaM ICMJE (sce aBTo-
Pbl BHEC/W CYLLIECTBEHHbIN BKMaf B pa3paboTKy KoHLLeNLMKW, NpoBefeHVe UCCe0BaHWA U NOAr0TOBKY CTaTby, MPOYN 1 0406-
pUAV GUHanNbHYIO Bepcuio nepes nybnmnKkaumen).
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KoH¢nuKT uHTepecoB. ABTOPLI AEKNAPUPYIOT OTCYTCTBIE ABHbIX M MOTEHUMAMbHBIX KOHDIMKTOB MHTEPECOB, CBA3aHHbIX C My6-
NNKaLMEN HACTOALLEN CTaTbU.
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ABSTRACT

Visualizing neuronal activity in the brain in vivo is a crucial task in modern neurobiology. Imaging changes in the neuronal
networks of various brain regions in neurodegenerative diseases, such as Alzheimer’s disease, can uncover functional aberrations
in neuronal connections during their early stages. One current method of obtaining in vivo neural activity data is the miniscopic
fluorescence microscopy technique, which facilitates in vivo registration of excitation within the neural networks of brain areas,
followed by subsequent analysis [1]. The Miniscope, a miniature fluorescence microscope, enables researchers to work with
freely moving laboratory animals, which sets it apart from other in vivo imaging methods, such as two-photon microscopy.

In this study, we injected an adeno-associated virus containing the GCaMPéf gene, which encodes a fluorescent calcium-
sensitive protein, into the somatosensory cortex region of the brain at coordinates AP-2.1, ML+2.1, DV-0.05). We conducted
the in vivo recording of calcium level changes in 3-month-old C57BL/6J mice by placing a 5x5 mm clear glass cranial
window over the injection site of the virus. After 4 weeks, we placed and fixed a Baseplate over this cranial window to hold
the Miniscope V4 over the clear cover glass for efficient recording.

Infuture studies, researchers will introduce the adeno-associated virus carrying the GCaMPéf protein gene into the somatosensory
cortex of 3-month-old 5xFAD mice with Alzheimer's disease to compare the activity of somatosensory cortex neural networks
in free-ranging wild-type mice and 5xFAD mice, and detect differences in the functioning of these neural networks. Additionally,
they will place a clear glass cranial window over the somatosensory cortex to install Miniscope V4. As these studies advance,
Miniscope V4 data on somatosensory neuron activity in wild-type (C57BL/6J line) and Alzheimer's disease transgenic mice
(5xFAD line) will be utilized to evaluate somatosensory neural network states during assorted behavioral tests. Future studies
will analyze the somatosensory cortex neuron activity during vibrissae stimulation, as abnormally high neuronal population
activity in the somatosensory cortex has been observed in 5xFAD line mice with Alzheimer’s disease [2]. These findings will be
crucial in the pharmacological assessment of potential therapeutic agents for Alzheimer's disease treatment.

Keywords: miniature fluorescence microscope; neurodegeneration; calcium imaging; Alzheimer’s disease; somatosensory
cortex.
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