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CKOI aKTMBHOCTHU, HO 1 K (POPMUPOBAHMNIO TOKCHI-
HBIX arperaToB, YCYTyOJISIONIMX KJIETOUYHBINA CTpece
(Schmalhausen et al., 2024). Hamu pe3ynbTaThl O~
TBEPKAAIOT 3TY TMIIOTE3Y, TTOKa3bIBas, YTO KOoarperaTbl
TA®—AR1-42 BbI3BIBAIOT TMOETb HEMPOHATBHBIX
KJIETOK JaXe TTPU OTHOCUTEIbHO HU3KUX KOHIIEH-
TPaUsIX M 32 OTHOCUTEILHO HEIIPOIOJLKUTEIbHBIN
nepuon neiicTBus (puc. 2), YTO MOTISPKUBACT X
IMaTOreHETUYECKYIO POJIb IIPU HeMpomereHepaTUBHBIX
3a00JIeBaHUSIX.

BaxxHBIM acIIeKTOM HCCIeI0BaHMS SIBISIETCS BbI-
SIBJIEHUE aKTUBALIMU I1anepoHHo# cucteMbl (Hsp70,
Hsp90) B oTBeT Ha Bo3aelicTBue KoarperatoB. IToBbI-
IIeHKEe SKCIIPECCUM TeHOB IIIaIIepOHOB U X CyOCTpaT-
CBSI3BIBAIOINIEI AKTUBHOCTH (PHC. 3) CBUOCTEILCTBYET
O IIOITBITKE KJIETKN KOMIIEHCHMPOBATh CTPECC, BBI-
3BaHHBIN MOSIBJICHUEM 9K30T€HHBIX arperaToB. OTo
corjacyercs ¢ paboTamu, I€MOHCTPUPYIOIIMMMU, UTO
Hsp70 1 Hsp90 urpatot Ki1roueByio poJib B TOJABJIEHUN
arperaiuu maroJoruyeckrx 0e1KOoB U MoIIepXKaHU1
nporeocrasa (Hartl et al., 2011; Lindberg et al., 2015).
OnmHako KaK MOKa3aHO B APYTUX MCCJIETOBAaHUSIX,
JUTUTEIbHASI aKTUBALIMS IIIAaTIePOHOB MOXKET IIPUBECTH
K UX (GYHKIIMOHAJTLHOMY MCTOIIEHUIO, UTO YCYTIyOIsIeT
HelipoereHepaluio Ha O3MHMX CTaausIX 3a001eBaHMs
(Moreno et al., 2019). Takum 006pa3oM, BbISIBIEHHAs
IBYKpaTHasl aKTUBAIUS IIAIIEPOHHO aKTUBHOCTHU
(puc. 36) MOXeT oTpaXaTb paHHUI KOMITEHCATOPHBII
OTBET, KOTOPHII IPU XPOHUIECKOM CTPECCE MOXKET
CTaTh HEIOCTATOYHBIM.

OrpannueHreM pabOTHI SIBJISIETCS MCITOJIb30BaHNE
MepenporpaMMrIPOBAaHHBIX ME3EHXUMHBIX KJIETOK
(MSC-Neu), KoTOpbl€, HECMOTpPSI Ha 3KCITPECCUIO
HeMpOHAJIbHBIX MAPKEPOB, MOTYT HE MOJTHOCTHIO BOC-
MPOU3BOANTH DYHKIIMOHATLHBIE OCOOEHHOCTH 3PEJIbIX
HelipoHoB. KpoMe Toro, KOHIIEHTpallul Koarpera-
TOB, IPUMEHsIEMBIE B HallleM 9KCIIEpUMEHTE, MOIJIN
MPEBBIIIATh (PU3NOJOTMYECKH PeIeBAHTHBIC YPOBHU.
Tem He MeHee IpelIoXeHHAas MOJIEIb O3BOJISET
M3y4yaTh paHHUE 3Tarbl B3AUMOIEHCTBUS 9K30TEHHBIX
arperaToB C KJIETOYHbIMM CUCTEMaMMU, YTO BaXKHO JIJIsT
TMOHUMaHUs MEXaHM3MOB HelipojiereHepalnm.

[IpencraBiernHas padoTa HAIVISITHO IEMOHCTPH-
pyeT BO3MOXHBIE ITyTU pa3pabOTKU TepareBTUICCKIX
cTpaTervii, HarpasJeHHbIX HA MHTUOMpoBaHUe 00pa-
3oBaHus KoarperatoB TAD/I—AP1-42. Hanpumep,
010Kaga yyacTkoB B3anMogeiicteust mexxny [AD]]
u AB1-42 ¢ moMoUIbIO MaJIbIX MOJIEKYJT WJIA aHTU-
TEJ MOXET CHU3UTh UX HEMPOTOKCUYHOCTH (Lazarev
et al., 2021). OgHOBpeMEeHHO yCUJICHHE IIIaIlepPOH-
HOM CUCTEeMBI, HAaIIpUMEP C IIOMOIIIbI0 MHAYKTOPOB

AYTBIIIEBA u np.

Hsp70, MorTo OB TOBEICUTH YCTOMYMBOCTH HEMPOHOB
K MpoTeoTokcudeckomy ctpeccy (Brodsky, Chiosis,
2006). st BaaMgalyy 5TUX ITOIX0I0B HEOOXOIUMBI
JTaJbHEHIIe NCCIICIOBaHNS Ha SKUBOTHBIX MOIEIISIX
00s1e3Hu AnblreiimMepa.
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THE ROLE OF THE GLYCERALDEHYDE-3-PHOSPHATE DEHYDROGENASE

AND B-AMYLOID COMPLEX IN THE ACTIVATION OF THE CELLULAR
CHAPERONE SYSTEM

E.A. Dutysheva, A.V. Yurakova, A.A. Sakharov, 1.V. Guzhova, B.A. Margulis, V.F. Lazarev*

Institute of Cytology, Russian Academy of Sciences, St. Petersburg, 194064, Russia
*e-mail: lazarev@incras.ru

Objective: Neurodegenerative diseases such as Alzheimer’s disease are associated with the accumulation of
abnormal protein aggregates, particularly 3-amyloid (Af1-42). Their toxicity can be enhanced by interactions
with other proteins, such as glyceraldehyde-3-phosphate dehydrogenase (GAPDH). The present paper studies
the cytotoxic effect of glyceraldehyde-3-phosphate dehydrogenase (GAPDH) and (3-amyloid (AB1-42) co-
aggregates on a culture of human mesenchymal cells reprogrammed into a neuronal phenotype. Methods:
We used a model of neuronal cells (MSC-Neu) obtained by reprogramming human dental mesenchymal
stromal cells that expressed markers of mature neurons. Co-aggregates were formed by incubating recombinant
GAPDH and synthetic AB1-42 in the presence of tissue transglutaminase, which provides covalent cross-
linking of proteins. Results: The data obtained demonstrate that GAPDH—AP1-42 co-aggregates have
pronounced neurotoxicity, but are able to activate protective and compensatory mechanisms, including
the chaperone apparatus. Conclusion: The results emphasize the need to develop therapeutic strategies
aimed at blocking the GAPDH—AP1-42 interaction and supporting cellular protective pathways to prevent
neurodegeneration.

Keywords: Alzheimer’s disease, protein aggregates, glyceraldehyde-3-phosphate dehydrogenase, -amyloid,
chaperones
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