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HapyweHun passutus HepeHoi cucteMbl — Neurodevelopmental Disorders (NDD) — reteporeHHas rpynna paccTpoicTs
C Pa3nMyHbIMU NPOABNEHMAMM, BKIIOYAA MUKpoLedanmio, CTPYKTYpHblE aHOManuK Mo3ra, SMUAencuio, 3afepHKy passu-
TUA, YMCTBEHHYI0 OTCTan0CTb U PacCTPoOMCTBa ayTUcTUYecKoro cnekTpa [1]. Kaxkabii Tun paccTpoiicTBa pa3BuTMA HEPBHOM
CMCTEMbl BCTPEYAETCA OTHOCUTENBHO PeKo, HO B COBOKYMHOCTM OHM COCTaBAAKT 60MbLUYI0 NONYNALMI0 HEBPOIOTMYECKUX
naumenToB. NDD no pacnpoctpaHeHHocTM npeBbiwaioT 15% Bo BceM Mupe [2]. HapyweHus pa3BUTUA HEPBHOW CUCTEMBI
06bI4HO ABNAKOTCA Pe3ynbTaToM HapyLUEHWA CTPOro PerynupyeMblX MONEKYNAPHBIX KacKafoB, Bbi3BaHHbIX MO0 reHHbIMU
MyTaLmMAMM, b0 daKkTopamMm OKpyrKaloLLen cpefibl. [ eHeTUKY 3HaYMTeNbHOM YacTu 3TUX PacCTPOMCTB TPYAHO ONpeaenuTh,
TaK KaK 4acTb M3 HUX He 06A3aTeNbHO HacnedylTcA N0 MEHAENEBCKMM NMPUHLMNAM W NpeanonaraT BKIag annefbHbiX
BapMaHTOB B HECKONbKKX reHax. OHaKo, N0 HEKOTOpbLIM oLieHKaM, npuMepHo 40% NDD ABnAloTcA MOHOreHHbIMU COCTOA-
HUAMM, NPEUMYLLECTBEHHO 006YCNOBNIEHHBIMU NOBPEHKOEHUAMM OJHOIO reHa [3].

[nA NoHMMaHMA 1 NPOrHo3MpoBaHMA GU3MONOTrNYECKOW ponu belka M KOOMPYIOLLEro ero reHa, YCTaHOB/EHWA ero B3au-
MOZENCTBMIA C ApYrvMU HeNikamu, a TakKe AnA NOHUMaHUA PONIK FeHa B Pa3BUTUM Pas3iMUHbIX OPraHOB U TKAHEN BarHYI0
PO/ib UrpaeT YCTAHOBNEHWUE TOMO, Ha KAKOM CPOKE Pa3BUTUA U B KaKOM TKaHW 3KCMPEeCCUpYeTca 3ToT reH. [1oaToMy nepebIM
3TanoM B U3yUYEHWUW FEHOB, MyTaLMU B KOTOPbIX NPUBOAAT K HApYLUEHUAM Pa3BUTUA HEPBHOM CUCTEMBI, ABNIAETCA U3YUYeHNe
naTTepHa 3KCNPECCHUM STUX FEHOB B MOJIOBHOM MO3re MbILM Ha PasnnyHbIX IMOPUOHANBHBIX CTAAMAX Pa3BUTHS.

[na oTobpareHWs naTTepHa SKCMPECCMM FEHOB Ha CPe3ax TKaHW FONIOBHOMO MO3ra MbILWKM MCMOfb30BanM TEXHOMOMUIO
rubpuamsaumm PHK in situ (ISH). MpeaBaputensHo 3adukcmpoBakHble B 4% PFA/PBS/DEPC 06pasubl ronoBHoro mMo3ra
MbILUM Ha 3MbpuroHanbHbIx (E12.5, E15.5, E18.5) 1 noctHatanbHbix (P1, P21) cTagmax pasBuTMA Hapesanu Ha KpuocTate
Leica CM1520 c TonwmHom cpesa 15 MkM. [Janee npoBogmnu rubpuamsaumio knetouHon MPHK ¢ PHK-3oHgamu, MeyeH-
HbiMu DIG-dUTP (gurokcureHuHoM) v npeaBapuTeNibHO cuHTe3MpoBaHHbIMKM MeTogdoM TUP ¢ kOHK ¢ ucnonb3oBaHuem
reH-cneunuyHbIX NpaMepoB. [nA Bu3yanu3auum nokanusaumm axkcnpeccun MPHK B TKaHAx ncnonb3oBanu 5-6poM-4-
xnop-3-ungonundocat/Hutpocuumii Tetpasonmii (BCIP/NBT), KoTopblid, BCTyNanA B peakuMio C LUeNoYHoin docatasoi,
[AET HepacTBOPMUMBIN 0CAI0K TEMHO-CMHEr0 MW (MONETOBOrO LBETA, KOTOPbIM BUAEH B CBETOBOM MUKPOCKON.

B pesynbtate 6bina M3y4eHa aKcnpeccua 0gHOro M3 npencraButenen cemenctea reHoB CCDC, Koampylowwmx 6enku, Koto-
pble y4acTBYOT B MEXKKIIETOYHOM TpaHCMeMbpaHHOW nepedaye curiana. [mbpuamsaums in situ Ha cpesax rofloBHOro Mo3ra
MbILLK BbIfIBMIA pacnpocTpaHéHHyto aKkcnpeccuio MPHK n3yvaemoro reHa B Kope 6onblumx nonyllapuid. B ganbHemweM
MNaHMPYETCA BbINOJIHEHUE YaCTUYHOIO HOKayTa M3y4aeMoro reHa C nocnedyLWmM BhiABNEHUEM €ro posiv B HapyLUEHUAX
Pa3BUTUA HEPBHOM CUCTEMBI.

KnioueBble cnoBa: NDD; nattepH aKkcnpeccum; rmbpuamsauma PHK in situ; HapylleHMA pa3BMTUA HEPBHOM CUCTEMBI;
HEOKOpPTEKC.
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ABSTRACT

Neurodevelopmental disorders (NDDs) comprise a heterogeneous spectrum of disorders with diverse manifestations, such
as microcephaly, structural brain abnormalities, epilepsy, developmental delay, intellectual disability, and autism spectrum
disorders [1]. Although relatively rare, each type of NDDs represents a significant population of neurological patients. The global
prevalence of NDDs exceeds 15% [2]. NDDs typically arise from molecular cascades that are highly regulated and disrupted by
either gene mutations or environmental factors. The genetic basis of a substantial proportion of such disorders is hard to discern
given that not all are inherited according to Mendelian principles and involve allelic variations from multiple genes. However,
roughly 40% of NDDs are believed to be caused by the disruption of a single gene, indicating monogenic conditions. [3]
Understanding and predicting the physiological function of a protein encoded by a specific gene, determining its interactions
with other proteins, and investigating the role of the gene in organ and tissue development requires a close examination
of its expression. Thus, a crucial initial step in researching genes associated with neurodevelopmental disorders is to
investigate the expression patterns of these genes in the mouse brain at various embryonic developmental stages.

In situ RNA hybridization was used to analyze gene expression patterns in slices of mouse brain tissue. Fixed in 4%
paraformaldehyde/phosphate-buffered saline/diethylpyrocarbonate mouse brain samples at embryonic (E12.5, E15.5, E18.5)
and postnatal (P1, P21) developmental stages were sectioned using a Leica CM1520 cryostat with 15 pm slice thickness. Next,
we conducted in situ hybridization of cellular mRNA using DIG-dUTP-labeled RNA probes that were previously synthesized
by PCR with cDNA and gene-specific primers. 5-bromo-4-chloro-3-indolyl phosphate/nitroblue tetrazolium (BCIP/NBT) was
used, which produces an insoluble dark blue or purple sediment visible under a light microscope by reaction with alkaline
phosphatase, to visualize the localization of mRNA expression in tissues.

The study examined the expression of a member of the CCDC gene family which encodes proteins involved in intercellular
transmembrane signal transduction. /n situ hybridization was performed on mouse brain slices, revealing significant
mRNA expression of the gene in the cerebral cortex. Additionally, mouse knockout experiments are planned to investigate
the gene’s role in brain development.
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