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Over recent years, extensive research has focused on the structural behavior of
amyloid-p42 (AP42), a key peptide involved in the pathogenesis of Alzheimer’s disease
[1]. AP42 is known for its high aggregation propensity and structural flexibility, which
are strongly influenced by environmental factors such as pH and lipid interactions.
Understanding the conformational transitions of AB42 under varying physiological and
pathological conditions is critical for elucidating its role in disease progression. In this
study, we investigated the pH-dependent conformational dynamics of AB42 in the
presence of model liposomes composed of dipalmitoylphosphatidylcholine (DPPC),
employing a combined spectroscopic and computational approach.

The experimental part of this work involved the use of Raman spectroscopy and
circular dichroism (CD) to analyze the secondary structure of AB42 under three
different pH conditions: acidic (pH 5.5), neutral (pH 7.4), and alkaline (pH 9.5). These
spectroscopic techniques provide complementary insights into the peptide's structural
preferences and allowed for detailed assessment of conformational changes within a
lipid bilayer environment. Raman spectroscopy offers molecular-level information on
peptide backbone vibrations and side-chain interactions, while CD spectroscopy is
particularly suited for evaluating the distribution of a-helix, B-turn, and random coil
structures, further supporting the observed structural trends.

To complement the experimental findings and provide atomistic insight,
molecular dynamics (MD) simulations of AB42 were performed under the same pH
conditions. The simulations enabled the investigation of structural stability, secondary
structure evolution, and potential conformational transitions of the peptide over time in
a membrane-mimicking environment. This integrated approach provides a robust
framework for studying the dynamic interplay between AB42 and its lipid surroundings
in a pH-sensitive context.

The report will present a detailed analysis of the structural behavior of Ap42
under the influence of pH, highlighting how changes the secondary structure and
membrane interactions may contribute to aggregation-prone conformations. These
insights may contribute to a better understanding of the molecular mechanisms
underlying amyloid formation.
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B nocnegnue ronpl yriayOJeHHBIE HCCIEAOBaHUS OBbUIM COCPEIOTOYEHBI Ha
CTPYKTypHOM  moBeaeHUM  Oeta-amunonna 42 (AB42), kimoueBoro  menTuia,
y4acTBYIOIIETO B TaToreHese Oone3nm Adbireiimepa [1]. AP42 usBecteH cBoei
BBICOKOM CKJIOHHOCTBIO K arperaiv U CTPYKTYpHOM TMOKOCTBbIO, KOTOPBHIE CHIIBHO
3aBUCAT OT (PAKTOpOB OKpyKawlled cpeapl, Takux Kak pH wu nunugHele
B3aumojiericTBus. [loHnmmManue KOH(POPMALMOHHBIX MepexonoB APB42 B pa3iudHBIX
(U3HONOTMYECKUX M TATOJIOTMYECKUX YCJIOBHMSIX HMMEET pEeIaollee 3HaueHUue IS
BBISICHEHUS €r0 POJIM B MPOrPEeCcCUpOBaHUU 3a0o0sieBaHus. B 3TOM uCCIeOBaHUN MBI
uccienoBanu pH-zaBucuMyt0 KOHGOPMAIMOHHYIO TUHAMUKY AP42 B MpPUCYTCTBUU
MOJIEJIbHBIX JIUIIOCOM, COCTOSIIMX W3 AunaibMutomndocdaruauiaxonusa (DPPC),
WCIIOJIb3Ys] KOMOMHUPOBAHHBIHN (CIIEKTPOCKOMUYECKUIN U BEIYUCITUTENBHBIN) TTOIXO/.

OKcnepUMeHTalbHasi 4YacTb ATOM palOOThl  BKJIOYaja MCIOJIb30BAaHUE
PamanoBckoii ciekTpockonuu ¥ kKpyrosoro nauxpousma (KJI) nis ananusza BTOpu4aHOM
cTpykTypsl AP42 mpu Tpex paznmuuHbiX ycnoBusix pH: kucnmas cpema (pH 5.5),
HeutpanbHas (pH 7,4) m mwenounas (pH 9,5). OTu cneKTpOCKONMYECKUE METOJIbI
00ecreunBaroT IOMOJHUTEIHLHOE TOHUMAHNE CTPYKTYPHBIX MPEANOYTEHUN IENTHAA U
MO3BOJISIIOT MPOBECTH JAETAIbHYIO OLEHKY KOH(OpPMAIMOHHBIX M3MEHEHHI B cpene
JUIUAHOTO Oucios. PaMaHOBCKast CIIEKTPOCKOMHS MPEIOCTaBIsieT HHOPMAIMIO Ha
MOJICKYJIIPHOM YPOBHE O KOJICOAHMSX TIENITHIHON OCHOBHOM IIEITH M B3aUMOACHCTBHSIX
OOKOBBIX IIeN€eH, B TO BpeMs Kak crekTpockonusa K] 0coOeHHO MOAXOIUT AJi OLEHKU
pacmpeneneHus CTPYKTyp O-CIIHpaiH, [-MOBOpPOTAa W CIy4aHOTO BHUTKA, YTO
JOTIOJTHUTENBHO MOJITBEPKAAET HAOII0AaeMble CTPYKTYPHBIE TEHICHIIUU.

UtoOBbl  OMOJHUTH  OKCIIEPUMEHTAJIbHBIC pE3yJbTaThl M  OOECIeYHThH
aTOMHCTHYECKOE TIOHMMAaHHe, ObUIM BBINIOJHEHBl CUMYJSIHUH  MOJICKYJISIPHOU
nuHamuku (M) AP42 npu Tex ke ycioBusix pH. MopgenupoBaHue MO3BOIUIO
UCCIIEIOBATh CTPYKTYPHYIO CTaOMIBHOCTB, DBOJIIOIMIO BTOPUYHOW CTPYKTYPHI U
NOTEHIMAJIbHbIE KOH(POPMALMOHHBIE MEpPeXoAbl MENTHAAa C TEUYEHHWEM BPEMEHHU B
cpene, HWMHTHUPYIOMICH MeMOpaHy. OTOT KOMIUIEKCHBIM TIOAXOJ OOeCTieunBacT
HAJIC)KHYIO OCHOBY ISl U3yUEHUSI AIMHAMUYECKOTO B3aMOIeiCTBUS Mex 1y AP42 u ero
JUOUAHBIM OKpPY>KEHHEM B 4YyBCcTBUTENbHOM K pH kontexcre. B oruere Oyner
IpeICTaBIICH MOAPOOHBIN aHAN3 CTPYKTYpHOTO moBeaeHus: AP42 noxa BiausiHuem pH,
NOMYEPKUBAIOIINM, KaK W3MEHEHMsS] BTOPUYHOM CTPYKTYpbl M MEMOpPAaHHBIX
B3aMMOJICUCTBHI MOTYT CIOCOOCTBOBaTh KOH(OPMAIHSIM, CKIOHHBIM K arperaruu.
OTH uien MOTYT CTIOCOOCTBOBATH JTyUIlIEMY MOHUMAHUIO MOJIEKYJIIPHBIX MEXaHU3MOB,
JeXallUX B OCHOBE 00pa30BaHMs aMUJIOUIA.
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