MATEPNAJTTE KOHOEPEHLIM TOM 8, N2 4, 2023 [eHBI 1 KNEeTHN
CONFERENCE PROCEEDINGS 18 (4) 2023 Genes & cells 2
6

DOI: https://doi.org/10.17816/gc623381 ' ;.)

KorHutuBHble HapyweHns U USMEHEHUA HACTPOGHUA Sukle
y Mbillei TpaHcreHHou nuHumn SCA2-580

K.C. MapunuHa' *, U.b. BeanpossanHbii™ 2, M.A. Eroposa’

! Cankr-TeTepByprexuii nonutexHudeckui yumsepeuter Metpa Benukoro, Cankr-Metepbypr, Poccuiickas Qepepaums;
2 |0ro-3anagHblit MeOMULMHCKUIA LLeHTP YHuBepcuTeTa Texaca, fannac, CLUA

AHHOTALMA

Mo3:KeyoK B KacCMUYecKoM NpefACcTaBiEHNN B MEPBYI0 04epefb ABMAETCA 0TAEN0M, OTBETCTBEHHBIM 338 MOTOPUKY U KO-
opavHaumio aBuxeHui. OgHaKo B nocneHWe rofbl BCE 60MbLLe UCCNef0BaHWI NOATBEPH AT BOBNEYEHNE MO3MKEYKa
B MPOLECCHl NO3HaHWA, 06Y4YEHWUS U KOHTPONSA 3MOLMOHANLHOr0 COCTOAHUA. MalMeHTbl C NOBPEKAEHUAMM 3TOFO OT-
Aena [eMoHCTPUPYIOT AedpuLMT BepbanbHOM KOMMYHUKALMK, HApYLUEHUA peyn, UCMONHUTENbHBIX GYHKLMI U NaMATH,
a TaKMKe pasnnuHble addexTmBHbIe paccTporicTia [1]. Cpean HelpoaereHepaTMBHBIX 3aboneBaHWI ¢ MociefoBaTeslb-
HbIM pa3spyLUeHMEM MO3¥KeuKa, Noxanym, Hanbonee M3BECTHbI pa3nnyHble BUIbl cnuHoLepebennApHbix atakcui (CLIA).
CLA2 — 370 ayTOCOMHO-AOMMUHAHTHOE HeWponereHepaTUBHOe 3ab0/eBaHMe, OTHOCALLEECA K MONUTYTaMUHOBLIM 3a-
boneBaHWAM, BbI3bIBaEMOE 3HAUUTENbHLIM YBENMYEHWUEM ANMHLI NoBTOPoB Tpunneta CAG, KoaupyloLero aMMHoocTa-
TOK FNyTaMuHa, B reHe 6enka aTtakcuH-2. MyTaHTHbIA 6efloK aTakcuH-2 He crocobeH BbIMOHATL CBOM MOJIEKYNAPHbIE
(YHKLUMM, HapyLIaeT KanbLMeBbIM rOMEOCTa3 U aKTUBHOCTb KNETOK, YTO NPUMBOAWT K MaccoBoW rubenv B nepyk oue-
pelb HelMpoHOB [TypKMHbE KOopbl MO3euKa [2]. B cBOEM MccnefoBaHUM Mbl UCMO/b30BaNN MbILLEN TPAHCTEHHOW IMHUM
SCA2-58Q, uMelowwmx reH-BCTaBKY MYTAaHTHOrO YeSI0BEYECKOr0 aTaKCMHA-2, KOTOpan IKCMpeccupyeTcA Nof KOHTPOJEM
L7/pcp2 npoMoTopa, BbicokocneuupuyHoro ana Knetok MypkMHbe Kopbl Mo3MeuKa. [laHHas Mofenb No3BONIAET HaM UC-
CnefoBaTh HemocpesCcTBEHHOE y4acTue KNeToK [ypKuHbe B GOPMUMPOBAHWUU KOTHUTUBHBIX U a@PEKTUBHBIX CUMMTOMOB
npu CLA2. Hawew KoMaHoM 6binv NpoBedeHbl NOBeAeHYECKMe TECTbl Ha ONpeaesieHne TPEBOKHOMO NoBeAEHNUA: TPEX-
3TanHbIN TECT «OTKPLITOE NOJIEY, TECT «yrHETEHUE MULLEBOr0 NOBEAEHMA B OTBET HA HOBU3HY» U TECT «CBET/IO-TEMHbIiA
Bblbop». [NA OLEHKM pacno3HaBaTeNbHOM WM KOHTEKCTHOWM NaMATK, a TaKKe accoLMaTMBHOMO 06y4eHWA, NPUMEHANUCH
TecTbl «pacno3HaBaHMe HOBOr0 06bEKTa» U «yCNOBHO-pednieKTopHOe 3amMupaHue». [InA NpoBepKM YPOBHA NpOCTpaH-
CTBEHHOr0 06Y4YEHWS M MaMATWM Mbl NPOBENN TECT «BOOHbIA NabupuHT Mopuca». YpoBeHb Aenpeccuu M aHrefoHWUM
M3MepANN C NOMOLLbIO TECTOB: «BbIHYKAEHHOE NiaBaHWe», «MOABELUMBAHUE 33 XBOCT» M «NPEANOYTEHNE Caxapo3bl».
Mo nToram npoBeAeHHbIX 3KcnepuMeHTOB Y Mblwwel co CLIA2 B Bo3pacTe 7-8 MecAueB bbinv onpefeneHbl CHUMKeHUE
YPOBHA 3[0pOBO TPEBOMKHOCTM, HApYLIEHUA NPOCTPAHCTBEHHOW NaMATU U MOBLILLEHHBIA YPOBEHb AENPECCUU OTHOCK-
TeNIbHO UX OJHOMOMETHUKOB AMKOro Tuna. Kak 6bino onpeaeneHo B npedbloyLWwiMX UCCNefoBaHUAX, CHUMKEHNE MOTO-
PUKM HauMHaeT pa3BmBaTbcA Y Mblwen SCA2-58Q B Bo3pacte 8—10 MecAueB, cornacHo pe3ynbTaTaM TecTa «MporysKa
no nepexknagute» [3, 4]. B 3aknioueHve MOMKHO NPeANONOMKMTb, YTO HapYLUEHUA KOTHUTUBHBIX QYHKLMMA U U3MEHeHUA
HACTPOEHUA NPeALLecTBYIOT 0OCHOBHbIM — MOTOPHBIM — CMMNTOMaM 3aboneBaHuA Npu CNuHoLepebennApHoM atakcum
BTOPOro TMna. Ha [aHHbIA MOMEHT B MeuLUMHE He CyluecTByeT bonesHb-Moamduumpylowen ctpaterum nedenma CLA2,
M NauueHTaM MOryT NPefocTaBMTb MWL NOAAEPHMBAIOLLYI0 TEPaNUI0 U UHAMBUAYANbHOE CUMNTOMATUYECKOE Nieye-
Hue. TakuM 06pa3oM, HaluM MccnefoBaHWA NO3BOAIOT AOMNOHUTL KapTUHY 3aboneBaHWA U caenath LWar K onTuMm3a-
LMW OMarHoctmkm 1 nogbopy bonee apderTneHo Tepanum CLA2.
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Cognitive decline and affective alterations
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ABSTRACT

The cerebellum is traditionally recognized as a brain region dedicated to motor control and movement coordination. Yet,
the growing body of research has recently highlighted the cerebellar role in cognitive processes, learning, and emotional
states. Patients with damage to this particular region of the brain exhibit deficiencies in verbal communication, impaired
speech, executive functions, and memory, along with various affective disorders [1]. In the field of neurodegeneration
research, the cerebellum is primarily recognized for its role in the onset of spinocerebellar ataxias (SCAs). SCA2 is an
autosomal dominant polyglutamine-related neurological disorder resulting from a notable escalation in the number of CAG
triplet repeats that encode the amino acid glutamine in the ATXN2 gene. The mutated protein ataxin-2 fails to perform
its molecular functions, disrupting calcium homeostasis and cellular activity, ultimately resulting in widespread Purkinje
neuron death in the cerebellar cortex [2]. In our research, we used SCA2-58Q transgenic mice that express the mutant
human ataxin-2 gene under the action of the Purkinje-specific promoter (PCP2/L7). Each of these tests were aimed at
evaluating specific aspects of the mice's behavior. This model enabled to investigate the direct involvement of Purkinje cells
in the cognitive and affective symptoms associated with SCA2. Our team conducted three behavioral tests to determine
the anxiolytic behavior: the open field test, the novelty suppressed feeding test, and the light-dark place preference test. The
novel object recognition and fear conditioning tests were used to assess recognition and contextual memory, respectively.
The Morris water maze test was conducted to evaluate spatial learning and memory. The researchers assessed depression
and anhedonia levels using the forced swimming, tail suspension, and sucrose preference tests. The study revealed anxiety,
spatial memory impairment, and affective decline in 7-8-month-old SCA2 mice. Previous results of the beam walk test
[3, 4] indicated a delay in motor skill development in SCA2-58Q mice, which began at 8-10 months of age. This indicates
that cognitive decline and affective changes occur before the primary motor impairment in spinocerebellar ataxia type 2.
Currently, there is no disease-modifying treatment for SCA2, and patients are typically given supportive therapy and
treatment for individual symptoms. In conclusion, our research provides a more comprehensive clinical picture and takes
a step towards optimizing the diagnosis and selecting more effective therapy options for SCA2.
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