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The objective of our research study is to address contemporary scientific challenges, with a
particular focus on the intricate mechanisms underlying neurodegenerative disorders, with a specific
interest in Alzheimer's disease (AD). The focus of our research is the pivotal interplay between
peptides and lipids, where minor disruptions in these interactions is believed to be linked to the
pathogenesis of several diseases. Notably, the misfolding and aggregation of peptides within the
membrane are postulated to be significant contributors to the onset and progression of Alzheimer's
disease. Therefore, understanding the interactions between AB-42 and cellular structures is crucial for

the early detection and prevention of Alzheimer's disease.

In this study, a comprehensive Raman spectroscopic analysis was conducted to investigate the
conformational dynamics of AB-42 in aqueous environments and within lipid membrane mimetics,
such as liposomes and lipodiscs. Our findings indicate that the o-helix secondary structure
predominates in liposomes. Conversely, in lipodiscs, AP-42 adopts a [-turn/random coil
conformation, a transition that was not anticipated. The results of the Raman study have shown that
AB-42 peptides presented in liposomes maintain their native form, unlike lipodiscs. The copolymer
affects the lipid bilayer, altering its conformation and preventing the peptide from maintaining its

original structure.

To further substantiate the experimental observations, we employed molecular dynamics (MD) and
density functional theory (DFT) simulations, which demonstrated strong concordance with the
Raman spectroscopy results. This integrative approach enhances our understanding of Ap-42
conformational behavior in different lipid environments, offering valuable insights into the molecular

underpinnings of Alzheimer's disease.



AHaan3 KOHPOPMANMOHHON TUHAMUKH AB-42 B MUMETHKAX JUNMIHBIX
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Lenpto HaIero McciaeOBaHUs ABISETCS PACCMOTPEHHE COBPEMEHHBIX HAyUHBIX MpPOOIIeM,
CBSI3aHHBIX C HM3yYCHHEM CIIOKHBIX MEXaHHW3MOB, JISKAIIUX B OCHOBE HEHWPOICTEHEPAaTHBHBIX
3a0oneBannid, B yacTHOCTH OosiesHu Aubnrerimepa (BA). B 1meHTpe Hamiero skcrnepuMeHTa -
KIIFOYECBBIC BSaHMOHeﬁCTBI/IH MCXKAY IMNCNTHAAMH W JIMIIUAAMU, HC3HAYUTCIIBHBIC HAPYHICHUSA B
KOTOPBIX, COTJIACHO MPEATOIOKEHUSIM, CBSI3aHbI ¢ MMaTOTeHE30M psjia 3a0oneBanuii. B wactHOCTH,
CUMTACTCs, YTO HETMPABUIIPHOE CBOPAUYMBAHKE M arperaius MeNnTUaI0B B MeMOpaHe B 3HAUYUTEIILHOU
CTENEHH CITOCOOCTBYIOT BOSHMKHOBEHHUIO U ITpOorpeccupoBanmio 0one3nu Anpireiimepa (bA). B atoit
CBSI3M, TTOHMMAaHHUE B3aMMOICHCTBHS MEXAY AP M KIETOYHBIMH CTPYKTypaMH HUMEET pelIarolnee

3Ha4YEeHHUE JIJIs1 PAHHETO BBIABICHHS U IPOPHIAKTUKU O0sie3HN AJbIreimepa.

B nanHom uccnenoBanuu ObUT IPOBEIH KOMIUJIEKCHBINA aHAIIW3 PaMaHOBCKOM CIIEKTPOCKOIHH
C LEeJbI0 M3y4eHHs KOH(POpMAIMOHHOM AWHAMHKHM mentuaa AB42 B BOAHON cpene M BHYTpHU
JUMUIHBIX MEMOpAaHHBIX MHUMETHKOB, TaKMX KaK JHMIIOCOMBI M JHIOAUCKU. [lomyueHHble Hamu
JaHHBbIE CBUAETEIHCTBYIOT O TOM, YTO B JIMIIOCOMAax IpeobiiafaeT o-ChupaibHash BTOPUYHAS
CTpYKTypa mentuaa. B To Bpems kak B jaumoaumckax mnentun AP42 mpuHuMaeTr KoH(opMmaIuio
B-TIOBOPOTA/TIPOM3BONILHON  CHHMpANIM, YTO CTajJ0 HEOXKUJAHHBIM HabOmofeHueM. PesynbraTsl
pPaMaHOBCKOTO HCCIIEOBaHMS TOKa3aiH, 4To menTuabl AP42, mpelncTaBiICHHBIE B JIUIIOCOMAX,
COXPAHSIIOT CBOI HaTUBHYIO (OpMy, B OTJIMYME OT JunoauckoB. Comonumep BO3AEHCTBYET Ha

JUOUAHBIA OHUCION, M3MEHssl ero KOH(GOpMalui0 M HE IO3BOJSAS MENTHAY COXPAaHATH CBOIO

[IEPBOHAYAJIBHYIO CTPYKTYPY.

Jlisi TOATBEPXKACHUST SKCIEPUMEHTAIBHBIX JIAHHBIX MBI HCIIONB30BaM TAaKHE METOJIBI
MOJICIIUPOBAHUS, KaK MOJIeKyJsipHas nuHamuka (MJI) n Teopust pynknmonana miotHoct (TOII),
KOTOpBIE MOKAa3alld TBEPIOE COOTBETCTBHE C PE3yJIbTaTaMH PAMAHOBCKOW CHEKTPOCKOMUU. DTOT
MHTETPATUBHBINA MOJXOJ pacIIupseT Halle MOHMMaHHe KoH(opMaroHHOro moseneHus AP42 B
Pa3IMYHBIX JUIUAIHBIX CPEAaX U OTKPHIBACT 3HAYMMBIC TIEPCTICKTHBBI TSl U3YYEHUS] MOJICKYIISIPHBIX

OCHOB 00Jie3HU AJbITeiimepa.
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