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AHHOTALUMA

HeoropTeKc — cnoHaA CTPYKTYpa, 0TBEYaloLLan 3a BbICLLKE KOrHUTMBHbIE GYHKLMM y MiekonuTalomx. OH cknadbiBaeT-
CA M3 LLECTM KIETOYHbIX CNIOEB, KaXAbll U3 KOTOPbIX COCTOMT U3 pasnnyHbIX MOATUNOB BO36YHAAIOLLMX U TOPMO3HBIX HEN-
POHOB. 3TV HEMPOHbI MPOELMPYIOT CBOM aKCOHbI Ha OMPERENEHHbIE LENM BHYTPU Kawaoro cnod. Bce NpoeKUMOHHbIE Heli-
POHbI HEOKOPTMKANBHOMO MO3ra 06pa3yloTcA U3 HEMPOHHBIX MPOrEHUTOPHBIX KNETOK, PAacroNOKEHHbIX B NponudepaTUBHOM
30He XKeNyAouKoB. 3a nociefHue AeCATUNETUA ObIMU JOCTUMHYTHI 3HAYUTESbHBIE YCTEXW B MOHUMAHUM TPAHCKPUMLMOH-
HbIX MPOrpamM, onpefenalLLMX creLmanmsaumio u anddepeHUMpPoBKY HeMPOHOB. TeM He MeHee, MOCTTPAHCKPUMLMOHHbIE
MeXaH13Mbl, BOBJIEYEHHbIE B 3TOT NPOLIECC, OCTAIOTCA NPAKTUYECKU HEWU3YYEHHBIMM.

HepaeHo Mbl 06Hapysunu, uto TrkC-T1, nsodopma peuentopa TrkC, NUILEHHAA KMHA3HOMO JOMeHa, onpeaenseT cydb-
6y KopTMKOdYranbHbIX NPOeKLUMOHHbIX HerMpoHoB (CFUPN). Hawe uccnegoBaHue mokasano, yto 6anaHc mewpgy TrkC-T1
u TrkC-TK+, bonee LUMPOKO M3BECTHOM U30QOPMON, COLEPHKALLIEN KMHA3HBIA [JOMEH, 3aBUCUT OT TUMA KNETOK B pa3BuBa-
toweicA Kope. Kpome Toro, Mbl nokasanu, yto ABa PHK-ceasbiatowymx benka, Srsf1 u Elavl1, pabotatoT B pasHoHanpas-
NIeHHO ANnA NofaepKaHua banaHca. Kpome Toro, Halwm AaHHble CBUAETENLCTBYIOT 0 TOM, YTo Srsf1 cTuMynmpyet passutue
CFuPN, a Elavll — pasBuTHe NpoeKLMOHHbIX HeiipoHoB Mo3oauctoro Tena (CPN) in vivo, perynmpysa pasnnyHble COOTHO-
wenua TrkC-T1 n TrkC-TK+.

B aToM uccnepoBaHMM Mbl BbIABUAM MEXaHU3M 3aBUCMMOCTM M PEryNALMM PasBUTUA KNeTouYHoW AnddepeHLMpOBKM
B pa3BMBalOLLEMCA HEOKOPTEKCE OT TpaHCNALMK 6enkoB. Halm pe3ynbTaThl NoKasbiBaloT, yTo Irela (MHO3WTON-BOCCTaHaB-
nmBalowmi GepmeHT Ta) perynupyeT rnobanbHele TEMMbI TPAHCAALMM B Pa3BMBAIOLLEMCA HEOKOPTEKCE Yepe3 AMHaMUYe-
CKOe B3auMopeicTBMe C pubocoMaMu, a TaKkKe Yepes peryiaumio sKcnpeccum GakTopoB 3noHraumMm TpaHcnauum elF4A1
n eEF-2. WHakTvBaumA Irela NpMBOAWT K CHUMKEHWIO CKOPOCTM CUHTe3a benka B pesynbTaTe MoaBNEHWA aKTUBHOCTU
pMB0COM M YMEHBLLEHUA YMCNA CAUTOB ANA MHULMALMM TPaHCAALMK. Mbl MOKa3anu BbICOKYI0 YyBCTBUTENbHOCTb Pa3BUTUA
HEMPOHOB BEPXHEr0 KOPTMKANbHO CNOA OT CKOPOCTM TpaHCnAuMK. B To Bpema Kak eEF-2 HeobxoguM anA ¢popMupoBaHus
KopTUKanbHoro cnos, elF4A1 perynupyet auddepeHUMPOBKY HEMPOHOB BEPXHEr0 CNOA Yepe3 MexaHW3Mbl TPaHCALMOH-
HOr0 KOHTPOJISl, 3aBUCUMble OT CTPYKTYpHbIX 3neMeHToB 5'UTR reHoB, 0TBETCTBEHHLIX 3a nociefyowme stanbl andde-
PEHLMPOBKK, B NMOCIEACTBAN KoHTponupyemble Irela. Hawwm pe3ynbTathl MOKasbiBalOT, YTO KOHTPOSb aKTMBHOCTW pubo-
COM B npoLiecce pa3BUTUA ABNAETCA MOCTTPAHCKPUMLUMOHHBIM MEXAHWU3MOM, KOTOPbI KOOPAUHUPYET pa3BUTUE HEMPOHOB
1 GopMMpOBaHWE CNOEB Kopbl.

KnioueBble cnoBa: pa3BuTve HeOKOpTeKca; AuddepeHLMpPOBKA KNETOK; CTBONOBble KNeTKYU; AuddepeHLMpoBKa
HEeMpOHOB.
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ABSTRACT

The neocortex is a complex structure responsible for higher-order cognitive abilities in mammals. It consists of six cell lay-
ers, each comprised of various subtypes of excitatory and inhibitory neurons. These neurons project their axons to specific
targets within each layer. All neocortical projection neurons are generated by neural progenitor cells located in the prolifer-
ative ventricular zone. In recent decades, significant strides have been made in comprehending the transcriptional programs
governing neuronal cell fate specification. Nonetheless, posttranscriptional mechanisms involved in this process remain
largely unexplored.

Recently, we found that TrkC-T1, an isoform of the TrkC receptor lacking the kinase domain, determines the fate of cor-
ticofugal projection neurons (CFuPN). Our study reveals that the balance between TrkC-T1 and TrkC-TK+, a more widely
recognized isoform containing the kinase domain, depends on the type of cell within the developing cortex. Additionally, we
demonstrate that two RNA-binding proteins, Srsf1 and Elavl1, work in opposition to establish this balance. Additionally, our
data suggests that Srsf1 stimulates the CFuPN fate while Elavl1 stimulates the callosal projection neuron (CPN) fate in vivo
by regulating the different TrkC-T1 to TrkC-TK+ ratios.

In this study, we identified a protein translation-dependent mechanism that governs the cell fate switch in the develop-
ing neocortex. Our results demonstrate that Irela, the Inositol-Requiring Enzyme 1a, regulates global translation rates
in the developing neocortex through its dynamic interaction with the ribosome, as well as the regulation of expression
of translation elongation factors elF4A1 and eEF-2. Inactivation of Irel1a leads to decreased protein synthesis rates that are
associated with stalled ribosomes and a reduced number of sites for translation initiation. We demonstrate the distinctive
sensitivity of neurons determined for the upper layer to translation rates. While eEF-2 is necessary for cortical lamination,
elF4A1 regulates the attainment of upper layer fate in a mechanism of translational control that is dependent on struc-
tural elements embedded in the 5'UTR of genes responsible for determining fate downstream of Ire1a. Our findings reveal
the developmental control of ribosome dynamics as post-transcriptional mechanisms that coordinate the establishment
of neuronal diversity and the assembly of cortical layers.
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