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Momusayua u yenv. bonesnp Ilapkuncona (BII) —  pacmpocTpaneHHOe
HellpogereHepaTuBHOe  3a00JeBaHME,  KOTOPOE  XapaKTEpU3yeTcsi  I'MOeIblo
nodaMuHEpTHYecKuX HeWpoHOB B udepHOi cyOctanmuu (YC) romoBHOro mosra [1].
Myranuu B rene GBAL, koaupyromieM JIM30COMHBIN ()epMEHT IIIoKoLepeOpo3uaa3y
(GCase), ABISAIOTCS CaMbIM PAaCIPOCTPAHECHHBIM (DAKTOPOM TeHeTHYeCcKOoro pucka BIT.
BIl, accompmpoBannas ¢ myrtamusmMu B reie GBAL1 (GBAL-BII), siBisiercst HanboJee
pacrnpocTpaHeHHO# (opMoli 3a00JIeBaHuUs C U3BECTHOM dTHOJOTHEH [2, 3]. Llens nanHOMH
paboThl 3aKimoyanach B MOUCKE MOTCHIUAIBHBIX OMOMapKepOB W TEPaNeBTUYCCKUX
vumienerr bBIl mpu muchyskmmm GCase Ha ocHOBe aHanmmza TpaHckpumroma YC
MOJIETBHBIX KUBOTHBIX.

Memoowr u areopummer: B xone nanHod paboThl ObUM c(OPMHUPOBaHBI 4 TPYIIIEI
MbImei camioB auHIE C57BL/6 110 4 )KMBOTHBIX B KaXKJIOU TPYIINE CO CIEAYIOIUMHI
uabekuusamMu: 0.9 % pactBopa NaCl (koHTposib), HEMpPOTOKCHH 1-MeTuin-4-heHn-
1,2,3,6-trerparunponupununa (MPTP) aist mHAYKIUM MapKUHCOHU3MA, PACTBOPEHHBIH
B 0.9 % ¢QusnonorndeckomM pacTBOpe U BBEJCHHBIH IMOJKOXKHO B 103€ 12 MI/KT TBaX bl
C MHTEpPBAJIOM 2 4Yaca, CeJISKTHBHBIM KOoBaJeHTHBIH nHruourop GCase KOHAYpUTOI-PB-
snokcus (CBE) mns nuchynkiuu GCase, pactBoperssiit B 0.9 % dusuoaoruueckom
pacTBOpPE W BBEJACHHBIM BHYTPHOPIOIIMHHO Pa30BO B KoHIeHTpammu 100 MI/kr u
onnoBpemeHHbIM BBeZieHreM CBE u MPTP (CBE/MPTP) B koHIIeHTpanusx, OMCaH-
HBIX BBIIIE JJIS1 MHAYKIUK MapKUHCOHM3MA ¢ nucynkiueid GCase. B pesynprare PHK-
CEKBEHHUPOBaHUs TU(hepeHInaibHO 3Kcpeccupyromuecs reusl (J917) B UC moxaens-
HBIX JKUBOTHBIX ONpeelsui ¢ momMolbio maketa DESeq2 (v3.12) mo cremyromum
KpUTEpHAM: KpaTHOCTh u3MeHeHus 3kcnpeccuu |Fold Change|<1.5 u p-value < 0.01 B
cpene R ¢ ucrons3zoBanneM BcrpoeHHOTO Tlaketa DESeq2. Onenka skcrpeccuu reHOB
IPOBOJMIACE METONOM KojudecTBeHHOW IIIIP B pexume peasbHOrO BpPEMEHU B
MOHOHYKJI€apax MepuepruuecKoil KpPOBH, BBIJICIIEHHBIX METOJIOM TI'PaJueHTHOTO
neHTpu(yrupoBaHuss Ha TpaaueHte ¢ukomia, 14 manuwentoB ¢ GBAI1-BII,
30 naumentoB ¢ BII, 15 HeBposOrHYeckH 3I0POBBIX OECCUMIITOMHBIX HOCHTENCH
mytanuii B rene GBAL u 45 nHANBUAYYMOB KOHTPOJIBHOM TPYIIIIBI.
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Pezynomamur: Ananuz  guddepenumanbHoil  dkcnpeccun TeHOB B Kietkax YC
roJoBHOTO Mo3ra Mbimei BeisiBiI 64 191" B rpynne MPTP, 2 JIOI" B rpynmne CBE,
37 10T B rpynme MPTP/CBE 1o cpaBHeHHIO ¢ KOHTpoJeM, a Takke 23 JIOI B rpymme
MPTP o cpasaennto ¢ CBE, 23 JI9I" MPTP/CBE mo cpaBaennio ¢ CBE, 20 JIDI B
rpynne MPTP/CBE no cpaBaenuto ¢ MPTP. C nomomsto 6a3et Gene Ontology Obiio
MoKa3aHo, uTo BeisiBNeHHbIE B rpynne MPTP/CBE no cpaBaennto ¢ MPTP u koHTponem
J3I" BoBiedeHBI B Takue OHOJIOTHYECKHE MPOIECCH, KaK HEHpOoreHes3, Be3UKYISIPHBIN
TPAaHCHOPT U ayTodarusi, MOCPeICTBOM KOTOPOIi IeTpagupyeT OeTOK aub(a-CHHYKICHH.
WHTepecHO OTMETUTh, YTO NPOLYKTHI T€HOB ¢ Hauboiee 3HAYUMBIM H3MEHEHHEM
ypoBHs 3kcripeccuu B rpyniie MPTP/CBE no cpasaenuto ¢ rpymmoit CBE u konTpoiem
BOBJICYCHBI B cuTHaNBHBIH TyTh PISK/AKT/MTOR, sSBASIOMIMIACS KITFOUYEBBIM 3BEHOM
perymsimun  aytodarud. Ha ocHOBe pe3ynbTaToB aHaln3a TPAaHCKPHUIITOMAa Oblia
oIeHeHa JKcrpeccus TeHoB, BoBicdeHHBIX B PI3K/AKT/mTOR, a mMmeHHO TEeHOB,
BoBieueHHbIX B MTOR-3aBucumyro ayrodarmo (MTOR, MAP1LC3B, BECNI,
SQSTM1, CTSD). Ilokazano yBenuuenue sxcnpeccun rena MAP1LC3B y manmenToB ¢
GBA1-bIT u GBA1-HocuTenel no cpaBHeHuto ¢ naiuertamu ¢ cbIT (p < 0.05), a taxke
yBenmmueHwne skcnpeccun reHa MAP1LC3B y manmenToB ¢ GBA1-BII o cpaBHeHUIO €
koHTposieM (P < 0.01). YpoBens 3kcnpeccuu reHa mTOR ObUT MOBBIIIEH Y MAIIUEHTOB C
GBAU1-FBII u cBII no cpaBaenuto ¢ GBA1-Hocutensmu u koutposieM (P < 0.05). Takxe
OBLTO BEISBICHO CHIDKeHHe dkcrpeccuu reHa SQSTML y mammentoB ¢ GBA1-BII mo
cpaBHenwuio ¢ naruertamu ¢ cBIT (p < 0.05).

Bvigoowvi: Hamm pe3ynbTaTbl MO3BOJSIOT MPENNONOKUTh, 4To BIl ¢ aucdyHkumei
GCase xapakTepusyeTcs BbIpakeHHbIM HapymieHneM mytd PI3K/AKT/mTOR. [lannbrit
ITyTh MOKET PacCCMaTPHUBATKLCS KaK MOTEHIIMAIbHAS TepareBTuieckast MuteHb st bll,
acCoMUPOBaHHOM ¢ MyTanusimu B rene GBAL.

Qunancuposanue: Viccnenosanue nojiiepxano rpantoM Poccuiickoro HayuHoro Gonma
(Ne 24-15-00177).
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Motivation and Aim: Parkinson's disease (PD) is a common neurodegenerative disease
characterized by death of dopaminergic neurons in the substantia nigra (SN) of the
brain [1]. Mutations in the GBALl gene, which encodes the lysosomal enzyme
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glucocerebrosidase (GCase), are the most common genetic risk factor for PD. PD
associated with mutations in the GBAL gene (GBA1-PD) is one of the most common
form of disease with a widespread etiology [2, 3]. The goal of the work was to search
for biomarkers and therapeutic targets for PD with GCase dysfunction based on
transcriptome analysis of SN of animal models.

Methods and Algorithms: In the current study, 4 groups of male mice of the C57BL/6
line were formed, 4 animals in each group, following injections: 0.9 % NaCl solution
(control), neurotoxin 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) for
induction of parkinsonism, dissolved in a 0.9 % serial solution and administered
subcutaneously at a dose of 12 mg/kg multiple times at 2 intervals, the selective covalent
GCase inhibitor conduritol-p-epoxide (CBE) for GCase dysfunctions, dissolved in a
0.9 % serial solution and administered intraperitoneally in a single dose institutions
100 mg/kg and simultaneous administration of CBE and MPTP (CBE/MPTP) at the
concentrations described above to induce parkinsonism with GCase dysfunction. Whole-
transcriptome analysis is carried out in SN cells of the mouse brain. Differentially
expressed genes (DEGS) are performed using the DESeq2 package (v3.12) according to
the following criteria: fold change in expression [Fold Change|<1.5 and p-value<0.01 in
R using DESeq2 package. Gene expression was assessed by quantitative real-time PCR
in peripheral blood mononuclear cells isolated by Ficoll gradient centrifugation from
14 patients with GBAL1-PD, 30 patients with PD, 15 neurologically healthy
asymptomatic carriers of mutations in the GBAl gene (GBAl-carries) and
45 individuals in the control group.

Results: Analysis of differential gene expression in SN cells of the mouse brain revealed
64 DEGs in the MPTP group, 2 DEGs in the CBE group, 37 DEGs in the MPTP/CBE
group compared with the control, as well as 23 DEGs in the MPTP group compared with
CBE, 23 MPTP DEGs /CBE vs. CBE, 20 DEGs in MPTP/CBE vs. MPTP group. Using
the Gene Ontology database, it was shown that the DEGs identified in the MPTP/CBE
group compared to MPTP and control are involved in biological processes such as
neurogenesis, vesicular transport and autophagy, through which the protein alpha-
synuclein is degraded. It is interesting to note that the gene products with the most
significant changes in expression levels in MPTP/CBE group compared to CBE group
and control are involved in PI3K/AKT/mTOR signaling pathway, which is a key link in
the regulation of autophagy. Based on the results of our transcriptome analysis, the
expression level of genes involved in PISBK/AKT/mTOR, namely genes involved in
mTOR-dependent autophagy (mTOR, MAP1LC3B, BECN1, SQSTM1, CTSD), was
assessed. An increase in the MAP1LC3B gene expression was shown in patients with
GBAL1-PD and GBA1-carriers compared to patients with PD (p < 0.05), as well as an
increase in the MAP1LC3B gene expression in patients with GBA1-PD compared to
controls (p < 0.01). The level of mMTOR gene expression was increased in patients with
GBAL1-PD and PD compared to GBAZ1-carriers and controls (p < 0.05). A decrease in
the SQSTM1 gene expression was also found in patients with GBA1-PD compared to
patients with PD (p < 0.05).

Conclusions: Thus, it can be assumed that PD with GCase dysfunction is characterized
by disruption of the PISK/AKT/mTOR pathway. This pathway can be considered as a
potential therapeutic target for PD, associated with mutations in the GBAL gene.
Funding: The study is supported Russian Science Foundation (No. 24-15-00177).
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