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AHHOTALMA

HecMoTpA Ha To, YTO MPUHLMNBI Pa3BUTUA LEHTPaNbHOM HEPBHOM CUCTEMBI NpesonpefesneHbl reHETUHECKHN, HEMPOHHaA
aKTMBHOCTb KOpbI NPU 3TOM TaKKe KpUTUYECKM HeobxoamMa. XoTA 3TOT BONPOC ABNAETCA [AOCTATOYHO BaXKHbIM, Ha JaHHbIN
MOMEHT Hallle MOHUMaHMWe TOM POJK, KOTOPYI0 HEMPOHHAA aKTUBHOCTb UIPaeT B POPMMPOBAHUM GYHKLIMOHANBHO CBA3AHHBIX
aHcambrien B pa3BMBaloLLENCA KOpe, [OBOJIBHO OrpaHuyeHo. HeflaBHo 6bIN0 NoKa3aHo, YTO B COMATOCEHCOPHOW bappenb-
HOW KOpe BO BPEMA KpPUTWUYECKOro nepuopa e€ pasBUTUA CYLLECTBYIOT TPaH3MEHTHbIE TOPMO3HbIE HEMPOHHbIE MPOEKLMM.
Hanuume cBA3en Mexay HeMpoHaMu MHGParpaHyNApHOro M ApYrux CNOEB MMEHHO B nepuod GpopmupoBaHusA bappenen
FOBOPUT O KPUTWUYECKM BarKHOWM PONM 3TUX CBA3EN B HOPMMPOBaHWM 3PeNoii KOIOHKOBOW OpraHM3aLmMm b6appenbHOM Kopbi.
HecmoTpA Ha To, 4TO HalMgeHbl TOPMO3HbIE CBA3M, OCTAETCA BOMPOC, UCYEPMbIBAETCA JIN 3TUM TPaH3UEHTHAA KOHHEKTUB-
HOCTb B KPUTMYECKMIA NEPUOS, Pa3BUTUA HappenibHOM KOpbl MMM ¥e Ha 3TOM 3Tane NpUcyTCTBYIOT 06a TMNa (Kak TOPMO3HbIE,
TaK 1 Bo3byKaaloLLme CBA3N).

B naHHoM paboTe Mbl NOMbITanMCb OTBETUTb HA 3TOT BOMPOC C NOMOLLbI0 METOAA ONTOreHETUYECKOM CTUMYNMALMK HeWl-
POHOB MH(parpaHynApHbLIX CNIOEB COMATOCEHCOPHOW 6appenbHOM Kopbl HeOHATasbHbLIX MbILUeR in vitro. BUpycHbIA BeKTop
cepotuna AAV.PHP.eB, comepalmin nocnefoBatensHOCTb KaHanbHOr0 pofoncuHa-2, a Takke (yopecLeHTHON MeTKM
Venus nop 4enoBeyeckMM CMHaNCUHOBLIM NPpoMoTopoM hSyn, BBOAWNM B MO3I MbILLM METOAOM LiepebpanbHo-Henyno4Ko-
BOM MHBEKLMM Ha HyNeBOM NOCTHATaNbHbIN AeHb. TaKoM NPOTOKON TPAHCAYKLUMM 0becneynBan IKCNPeCCUio KOHCTPYKLMK
B HEMpOHaX Kopbl MpeuMyLLecTBeHHo 2/3, 5 U 6 CNoéB Ha ceabMOM MOCTHATaNbHbIA AeHb. Ha cebMo nocTHaTanbHbI
AeHb ObiNK NPUroTOBNEHbI NEPEXMBAIOLLME KOPOHabHbIE CPe3bl MO3ra, cofiepiallme bappenbHylo Kopy. B paMkax ogHom
KOPTWKanbHOW KOMOHKM NPOM3BOAMM ONTOrEHETUYECKYI0 KapTUPYIOLLYIO CTUMYNALMIO MHdparpaHyNApHbLIX CNIOEB NpU 0f-
HOBPEMEHHOM 3M1eKTPOPU3MON0rMYeCKOM permcTpaLmm NMpaMmnaHbIX HEPOHOB B rpaHynApHOM cnoe. HermpoHbl perncTpu-
poBanu MeTOAOM «M3T4Y-KNaMn» B KOHOUIypaumm «uenas knetka». OMKcMpyeMbln NOTeHUMan BapbUpoBancA And Toro,
uT0bbI pa3nuuath Meay cobov Bo3byaaloLMe U TOPMO3HbIE MOCTCUHANTUYECKME TOKM.

Pe3ynbTaThl HalMX NpeaBapUTENbHbIX IKCNEPUMEHTOB B HEOHATaNIbHOW COMaTOCEHCOPHOM Kope CBUAETENbCTBYIOT O Ha-
JINYMUN HEMPOHANbHBIX NPOEKLMIA U3 UHPParpaHynApHbIX CNIOEB B FPaHyNAPHbIN CNOW, YTO COTNAcyeTca C ye M3BecT-
HbIMM JaHHbIMW. OfHaKo B YETBEPTOM CI0€ KOpbl HaMMK ObINM 3aperncTpUpoBaHbl He TONbKO TOPMO3HbIE, HO U BO3-
by pOaloLLme NOCTCMHANTUYECKME TOKM, BbI3BaHHbIE CTUMYNALMEN UHparpaHyNApHbIX CHOEB, YTO NO3BONAET cAenaTh
NPeanonoXKeHne 0 HaNUYUM BO3DYHOAIOLWMX CBA3EW MEKAY UHPpParpaHynsApHLIMU U rPpaHyNAPHLIM CIOAMU Ha PaHHUX
3Tanax nocTHaTanbHoOro pa3suTuA. XoTA He06xo4MMo NpoBefeHMe AaNbHEMLLIMX IKCNIEPUMEHTOB C PErUCTPALIMEN, HALLIN
pe3ynbTaThl JalOT OCHOBAHWA FOBOPUTb O CYLLECTBOBAHWM elLé Homee COMHHbIX, YeM MPeanonaranocb paHee, CETEBbIX
B3aUMOJEMNCTBUI, KoTOpble GOPMUPYIOT 06/IMK YeTBEPTOrO CN1oA 6appenibHOM KOpbl Ha PaHHUX MOCTHaTaNbHbIX CTaMAX
pasBUTUA.
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AOMOJIHUTE/IbHAA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpLI NOATBEPHKAAIOT COOTBETCTBIE CBOEMO aBTOPCTBa MerayHapoaHbIM Kputepmam ICMJE (Bce aBTo-
Pbl BHEC/IM CYLLIECTBEHHbI BKNa/, B pa3paboTy KOHLIENUMM, NPoBeeH1e 1CCneoBaHNA 1 NOAr0TOBKY CTaTby, MPOYNM 1 0f06-
PUAV GUHANBHYIO Bepcuio nepef nybnunKkaumen).

WUcTouHuK PpuHaHCcMpoBaHMA. ABTOPLI 3aABNAIOT 06 OTCYTCTBMM BHELUHEr0 GUHAHCMPOBaHUA NpW NPOBEAEHUN UCCeao-
BaHWA.

KoHnuKT uHTepecoB. ABTOPbI IEKNAPUPYIOT OTCYTCTBME ABHBIX M MOTEHLMAMNbHBIX KOH(IMKTOB MHTEPECOB, CBA3aHHbIX C Myb-
NNKALIMen HaCTOALLIeR CTaTby.
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ABSTRACT

Although central nervous system development is genetically encoded, cortical activity also plays a critical role in these
processes. While the question of the role that neuronal activity plays in the formation of functionally linked cellular
ensembles in the developing cortex is important, our current understanding on this matter is limited. Transient inhibitory
neuronal projections were recently observed in the barrel cortex during its critical development period. The expression
of interneuronal connections from infragranular to other cortical layers during the barrel formation period implies their
essential role in establishing a columnar organization similar to that of adult barrel cortex. While inhibitory connections
have been demonstrated, it remains unclear whether the transient connectivity is limited by the emergence of inhibitory
projections, or if both types of connections (including excitatory) could be expressed during the critical period of barrel
cortex development.

Here, our aim is to address this query by conducting in vitro optogenetic stimulation on the neurons present in
the infragranular layers of the neonatal mouse barrel cortex. We delivered a viral vector of serotype AAV.PHP.eB, which
contained channelrhodopsin-2 and a fluorescent Venus tag sequence under the hSyn promoter, through an intraventricular
injection into the neonatal mouse brain at P0. This transduction protocol yielded neuron-centric expression of the construct
chiefly in the cortical layers L2/3, L5, and L6 at P7. At postnatal day 7 (P7), acute coronal brain slices that contained
the barrel cortical field were prepared. We optogenetically mapped the infragranular layers of a given cortical column,
while simultaneously performing whole-cell electrophysiological registration on a pyramidal cell within the barrel. The
holding potential was varied to distinguish between light-evoked excitatory post-synaptic currents (EPSCs) and inhibitory
post-synaptic currents (IPSCs).

The initial recordings in the neonatal somatosensory cortex displayed the existence of neuronal projections from infra- to
granular layer, in alignment with formerly demonstrated data. In addition, recordings of L4 EPSCs evoked by infragranular
layer stimulation were also observed, suggesting the manifestation of excitatory connections from infra- to granular layers
in the early stage of development. Although further recordings are necessary, our findings indicate that there are highly
intricate network interactions that influence the development of the barrel cortex L4 in the early postnatal stages.
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