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BO3pacTa U pasBUTMA XapaKTepHoW ana 6onesHu
AnbureiMepa natosiorum
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WHCTUTYT umTonorum u reHeTukm Cubupckoro otaeneHusa Poccuiickoi akapgeMum Hayk, HoBocnbupck, Poccuiickan ®Oepepauma

AHHOTALMA

Mpennonaraetcs, YTo GOPMUPYIOLLMECA B PaHHUI MEPUOS HU3HU QYHKLIMOHANbHbIE MapaMeTpbl B3pOCA0ro Mo3ra MoryT
BMMATb Ha €ro YA3BUMOCTb K Pa3BUTUIO HEMPOJEreHepaLmu, B ToM uncie 6onesnn AnbureviMepa (bA). Pesynbrathl Halumx
npeabloyLLMX MCCNefoBaHWUIM Ha NpexkaeBpeMeHHO cTapelowmnx Kpbicax OXYS — Mopenu cnopaguyeckoi ¢opmbl BA —
noLTBEPAMNN CNIpaBeIMBOCTb 3TOM rMNoTe3bl. [1A NOHUMaHWA TOro, U3MEHEHUA KaKWUX CUrHaMbHbIX MyTer U NpoLeccoB
BHOCAT BKNaf B 33[iepHKy co3peBaHnA Mo3ra Kpbic OXYS 1 onpeaeneHna nx noTeHUManbHOM ponun B pa3BUTAN NPU3HAKOB
BA B 6onee no3aHeM Bo3pacTe, B HACTOALLEN paboTe NpoBefeHO UCCNe[0BaHUE TPAHCKPUMMTOMOB NpedpoHTaNbHO Kopbl
(NM®K) u runnoxkamna Kpbic OXYS 1 Buctap (KOHTPoNb) B paHHMIA NOCTHaTanbHbIM nepuog (Bospact M3 1 M10; N: nocTHa-
TanbHblA AeHb ¥M3HKM). KpoMe Toro, NpoBeAEH CPaBHUTENbHBIN aHanv3 AuddepeHUManbHO IKCMPECCUPYIOLLMXCA MeHOB
([13r) B npedpoHTanbHOM Kope M rMNMNOKaMIe KpbIC C MyafieH4YecTBa 40 NPOrpeccupyloLlen cTaaum xapaktepHon ona bA
natonoruu (Bcero NATb BO3paCcTHbIX TOYEK). Pe3ynbTathl aHanm3sa nokasanu, uto B P3 1 P10y kpbic OXYS konuuectso O30
6bino 6onee 1000 B obenx cTpyKTypax Mo3ra. Cneayet oTMETUTb, YTO B NpedpoHTanbHOM Kope M runnokamne Kpbic OXYS
B Bo3pacte P3 1 P10 n3MeHeHMA 3KCnpeccum reHoB LUMPOKO CBA3aHbI CO BCEMM KIIOYEBbIMM NPOLIECCaMU, BOBIEYEHHbI-
Mu B natoreHe3 bA, Kotopble u3MeHeHbl Y Kpbic OXYS Ha pasHbIx CcTagmaAx passuTuA npusHakoB BA. OyHKuUMOHanbHasA
aHHoTauma [3 B P3 1 P10 cBMAeTENbCTBYET O CHUMKEHHON 3QPEKTUBHOCTM GOPMMPOBAHUA MEHHEMPOHHBLIX KOHTAKTOB,
HEe[0CTaTOYHOCTM acTPOLUTAPHON 1 MUKPOrIManbHOM NoAAEPHKKU, GYHKLMIA MATOXOHAPUI, 3afiepHKe aHrnoreHesa. Mpu-
MeYaTesIbHO, YTO YKe B 3TOT Nepuof U3MEHEHa IKCMPECCUA TEHOB, CBA3aHHLIX C PYHKUMAMM nenTuaa amunonaa-f. Tak,
3JKCMPEeCCUA TeHOB, CBA3AHHBLIX C MPOLECCHHIOM benka mpepllecTBeHHUKa amunonaa-B (APP), cHurkeHa B Mo3re KpbiC
OXYS. MHTepecHbIM 1, BO3MOMHO, BaHbIM pe3yNnbTaToM B OTHOLLEHMM naToreHe3a BA MoXkHO paccMaTtpuBaTth BbIABNEH-
HYI0 CHUXEHHYI0 3KCnpeccuio reHa Abca7 (BaHOW reHETUYEcKoM LeTepMUHaHThl bA) B 0bemx CTpyKTypax Mo3ra Kpbic
OXYS yKe B paHHMIA NMOCTHaTanbHLIM Nepuog, a Takwe B 120, 5 n 18 mecaues (p <0,05). KpoMe Toro, akcnpeccua Tpéx
reHoB (Thoc3, Exosc8 v Smpd4) noBbilweHa B Mo3re Kpbic OXYS Ha NpoTAMEeHUM BCEN HM3HWU. TakuM 06pasoM, BriepBble
MpoBeAEéH CPaBHUTENbHBIN aHaNM3 U3MEHEHWIM TPAHCKPUMTOMOB MO3ra KpbIC C POMAEHMA [0 NPOrpeccupyioLLen cTagum
xapakTtepHon ana bA natonoruu. MprMHUMNKUANEHO BaXHBIM MOXHO paccMaTpyBaTh TOT GaKT, YTO MAKCMMalbHbIM Koninye-
ct80 3l 1, COOTBETCTBEHHO, ACCOLMMUPOBAHHBIX C HUMM MPOLIECCOB ObINO B paHHUI NOCTHATasbHbIN NEPUOS U Ha CTagum
BbIPa*KeHHOW naTonoruu. Kak nokasbiBaloT HallM pe3ynbTaThl, CHUMKeHMEe 3QHEKTUBHOCTU GOPMMPOBAHNA HEMPOHHBIX Ce-
Tei B ronoBHoM Mo3re Kpbic OXYS B paHHeM Bo3pacTe, 04eBMAHO, CNOCO6CTBYET pasBuTHIo Npu3HakoB BA. C yeM cBA3aHo
3T0 fAB/IEHME, OCTAETCA HEACHBIM, HO XapaKTepHble ANA 3TUX KPbIC COKpaLLEHne CpoKa rectaumu, bonee HU3Kaa Macca Tena
MNPV POKOEHUM 1 3a[iepKKa pa3BUTUA MO3ra No3BOMAIOT paccMaTpMBaTh MX KaK OCHOBHble (aKToOpbl pUcKa pa3sutvA bA
B bonee no3gHeM Bo3pacte. [1nA BbIACHEHWA BO3MOMHOW CBA3M MeX Ay 3afepKKoW CO3peBaHWUA Mo3ra B MNIafieHYecTBe
Y pa3BUTMEM HEMPOLEreHepPaTUBHBIX U3MEHEHUI B MOXKMIIOM Bo3pacTe TpebyloTcA fanbHEMLIUe UCCe[0BaHUA.
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The rat brain transcriptome: from infancy to aging
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ABSTRACT

Functional traits of the adult brain, which are established early in life, may impact susceptibility to Alzheimer's disease
(AD). Results from prior research conducted on senescence-accelerated OXYS rats, a prominent model for sporadic AD,
provide evidence in favor of this hypothesis. The present study examined the transcriptomes of the prefrontal cortex (PFC)
and hippocampus in OXYS and Wistar rats (control) during the early postnatal period (at age P3 and P10; P: postnatal day
of life) to identify the signaling pathways and processes that contribute to delayed brain maturation in OXYS rats and assess
their potential role in the development of AD traits later in life. Next, we compared the differentially expressed genes
(DEGS) in the rat PFC and hippocampus throughout the five stages of AD-like pathology, from infancy to the progressive
stage. Additionally, we noted conspicuous variations between the strains in the number of DEGs throughout all five ages.
Significant differences were found in the number of DEGs between OXYS rats and Wistar rats in both brain structures at
both P3 and P10. Notably, changes in gene expression patterns in the PFC and hippocampus of OXYS rats at 3 and 10 days
of age are broadly associated with all basic mechanisms involved in Alzheimer’s pathogenesis, which are modified in 0XYS
rats at different stages of AD. Gene expression changes at P3 and P10 are associated with molecular processes including
neuronal plasticity, immune responses, cerebrovascular function, and mitochondrial function. Remarkably, changes in
the expression of genes associated with AB function were detected. The expression profile of genes linked to APP processing
in the brain of OXYS rats is reduced during the early postnatal period. An intriguing finding, with potential significance for
the development of AD pathology, is the decreased expression of the Abca7 gene, an important genetic factor of late-
onset AD, in both brain regions of OXYS rats during the early postnatal period. The data demonstrated a decrease in Abca’
expression in the brains of OXYS rats at P20 and at 5 and 18 months (p <0.05). Additionally, three genes (Thoc3, ExoscS,
and Smpd4) demonstrated overexpression in both brain regions of OXYS rats throughout their lifetimes. In conclusion, we
have conducted a comparative analysis of changes in the rat brain transcriptomes from infancy to the advanced stage
of AD-like pathology for the first time. The significant and comparable distinctions in gene expression and related processes
were noteworthy during the early postnatal timeframe and in the severe stage of the pathology. Our findings indicate that
a reduction in the effectiveness of neural network formation in the brain of OXYS rats at an early age is a clear contributor
to AD symptomatology. The cause of this phenomenon remains unclear. However, we can identify shortened gestational
age, low hirth weight, and delayed brain development in infancy as major risk factors for the emergence of a disease-like
pathology later in life, as these conditions are typically found in affected rats. Further investigation is needed to determine
the causal relation between delayed brain development in infancy and neurodegeneration.
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