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Benku Tennosoro woka (Hsps) npeactaenAiT coboii 60bLUoe CeMENCTBO MOMEKYNAPHBIX LLANEepOHOB, KOTOPbIE XOPOLLO
U3BECTHbI CBOEW POMblo B CO3peBaHWK, pedonguHre u perpapaumm benkos. Hsp70 cnocobeTByeT BbIMKMBAHMIO KNETOK
MNPV pasfMYHbIX NaToNOrMYECKMX NPOLLEccax B FOIOBHOM MO3re, TaKMX KaK MHCYNbT, HeMpoaereHepaTUBHble 3aboneBaHuA,
anunencua u Tpaembl [1]. Takke ogHol 13 dyHKUMI Hsps ABNAETCA COQEMCTBME NPaBUSIbHOMY 3MOPUOHANBHOMY U MOCT-
HaTanbHOMY Pa3BUTMI0 MHOMMX CUCTEM OpraHoB, 0COBEHHO HepBHOM cucTeMbl [2]. MokasaHo, YTo benKM TENNOBOrO LUOKA
NPOSBAAIOT creuuPuUeckne naTTepHbl IKCMPECCUU B NPOLIECCe Pa3BUTUSA HEPBHOM CUCTEMbI, 0COGEHHO B KpUTMYECKME
MOMEHTbI 3MOPMOHANBHOMO U NOCTHaTaNbHOro pa3BuUTHA [1].

Bo BpemA aMbp1oHanNbHOro pa3BUTUA HEMPOHaNbHbIE U FMaNbHbIE MPEALLIECTBEHHUKM JOMKHBI BbI¥MBaTb B OTHOCUTENb-
HO FMMOKCMYECKON MUKPOCPeaEe U OJHOBPEMEHHO BbIMOHATL 3HEPTreTUYECKM 3aTpaTHble AEMCTBUA, TaKMe KaK PoCT HeWl-
PWUTOB U MUrpaumsa KNeToK. Hsps MoryT cTUMynupoBaTb WM MHIMOMPOBaTb Pa3BUTUE HEPBHOM CUCTEMbI NOCPELCTBOM
cneundryecknx NyTen, perynupyLwmx udpepeHLMpoBRY KNETOK, POCT HEMPUTOB, MUrPaLIMIO KNETOK Mnu aHruoreHes [1].
[lencTBuTENBHO, HEABHME UCCNeA0BaHWA NoKasanu, 4to Hsp70 HenocpeACTBEHHO perynupyeT pasBUTHE HEPBHOM CUCTE-
Mbl MOCPECTBOM MOZYNALMKU CUTHAmbHbIX KacKafoB, YYacTBYIOLWMX B pocTe U Murpaumu Knetok [3]. Kpome Toro, 6bino
MnoKkasaHo [4], uto ak3oreHHoe BBefeHWe Hsp70 3HaunMTeNbHO YBENUYMBAIO NONYALMK NPONUQEPUPYIOLLUX KNETOK M Anb-
(GepeHUMPOBaHHbIX HepobnacToB B runnokamne Mblweit. OgHako apyrue uccnegosateny [1] npegnonaraiot, 4to U36bl-
TOYHaA 3Kcrpeccus HeNKOB TEMMOBOMO LIOKA MOXKET OTPULIATENbHO CKa3biBaTbCA Ha BbIKMBAHUM KNETOK. TakMM 06pasoM
TOYHAA POSib ITUX LLANEPOHOB OCTAETCA B 3HAUUTENBHOW CTEMEHW HEM3YYEHHOMN.

B cBoeM vccneoBaHm Mbl € MOMOLLIO N utero aNeKTponopauun BBOAWIM Nia3Mubl, KOHTPONMPYIOLLIME 0BEPIKCMIPECCUIO
Hsp70 B KNeTKM-NpeALLeCTBEHHVKM HEMPOHOB 3MOPMOHOB MblILLei Ha 14 [eHb rectaumu. B aKcneprMeHTe TakiKe MCMonb30-
Banacb nnasmupgHaa [HK, kogvpytowan GFP, anA nocneaytowlen Busyanusaumm TpaHchOpMUPOBaHHBIX KneToK. Ha 18 geHb
recTaumu nomyyanu obpasiibl rof0BHOMO Mo3ra AfA MOCieAytoLero MMyHOrMCTOXMMUMYECKOr0 aHanu3a cpe3os. MeTogom
KOH(OKaNbHOM MUKPOCKONWM CPaBHUBaNN 0COBEHHOCTU MUTPaLMU HEMPOHOB B KOHTPOME M Npy oBep3Kkcnipeccum Hsp70.
Bbino obHapyKeHo, YTO KNeTKK, MHAyLmMpylowme BbipaboTky Hsp70 nnasmuabl, AeMOHCTPUPYIOT Bonee MeaneHHylo Mu-
rpaumio B CPaBHEHUM C KOHTPOMbHBIMK. Tak:kKe Mbl NpeanonaraeM, Yto MHAYKUMA aKkcnpeccun Hsp70 MoeT BbI3biBaTh
HapyLUEHWUA B aHaTOMUYECKOM CTPOEHWM HEMPOHOB, a TaKe BINATb Ha Pa3BUTUE OTPOCTKOB.

B panbHeviweM 6yaoyT NpOOOJHKEHbl M3YYeHUE LMTOAPXETEKTOHUKMU KOpbI, BKKYaA aHanM3 MpUHAANEHOCTU 3NIEKTpO-
MOPUPOBaHHbIX KNETOK K OTAEbHbIM MONYALMAM HEMPOHOB C NOMoLLbi MapKkepoB Satb2 u Ctip2, oueHka ux auddepeH-
LMPOBKM NYTEM MOACYETA KINETOK, He BbILIEAWMX U3 MUTOTUYECKOrO LMKNA, @ TaKkKe NpoBepKa rmnotesbl 06 MHAYKLMK
anonTo3a B 3/1EKTPONOpMpoBaHHbIX Hsp70 KneTkax.
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ABSTRACT

Heat shock proteins (HSPs) make up a large family of molecular chaperones, recognized for their role in protein maturation,
refolding, and degradation. HSP70 was shown to promote cell survival during several pathological processes in the brain,
such as stroke, neurodegenerative diseases, epilepsy, and trauma [1]. In addition, HSPs serve to promote the proper
embryonic and postnatal development of many organ systems, such as the central nervous system [2]. Heat shock proteins
demonstrate specific expression patterns throughout the development of the nervous system, notably during crucial
embryonic and postnatal moments [1].

During embryonic development, neural and glial progenitors must survive within a hypoxic microenvironment while
performing energetically demanding actions, such as cell migration and neurite outgrowth. HSPs can activate or inhibit
development pathways in the nervous system that modulate cell differentiation, neurite outgrowth, cell migration, or
angiogenesis [1].

Indeed, recent studies demonstrated that HSP70 directly regulates the development of the nervous system by modulating
signaling cascades involved in cell growth and migration [3]. Additionally, research demonstrated [4] that introducing HSP70
from an external source significantly augments the populations of proliferating cells and differentiated neuroblasts within
the mouse hippocampus. Nevertheless, some researchers [1] contend that overexpression of HSPs may negatively impact
cell survival. Therefore, the precise role of these chaperones remains largely unexplored.

In our study, we used in utero electroporation to introduce plasmids that controlled HSP70 overexpression into neuron
progenitors of mouse embryos on the 14th day of gestation. Additionally, plasmid DNA encoding GFP was used to
facilitate subsequent visualization of transformed cells. Brain samples were collected on the 18th day of gestation for
immunohistochemical analysis of the sections. Confocal microscopy was used to compare the characteristics of neuronal
migration in both control and HSP70 overexpression conditions.

Cells that received plasmids inducing HSP70 were discovered to migrate at a lower pace in comparison to the control.
Additionally, it is hypothesized that the induction of HSP70 expression could lead to neuronal malformations and impact
the development of neurites.

In the future, the study of cytoarchitectonics in the cortex will continue, examining the identification of electroporated cells in
individual neuron populations using Satb2 and Ctip2 markers. Additionally, the differentiation of these cells will be assessed
by counting those that have not exited the mitotic cycle, and the hypothesis of apoptosis induction in cells electroporated
with HSP70 will be tested.
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