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Abstract

C6 nhiéu gia thuyét dugc cho 1a nguyén nhan gy bénh Alzheimer (AD), mdt trong nhiing
gia thuyét d6 1a do su tich tu cta cac chudi amyloid beta (AB). Cac soi AP tao nén cac dam
rdi trong ndo dan dén lam chét té bao than kinh. Mot trong nhing phuong phap lam giam
bénh AD la ngan ngira sy tich tu cia AP thong qua cac thé dot bién cta no.

Sy xuat hién cua Glycine tai cac residue 25, 29, 33, 37 tao thanh mot mé tip “khda kéo”
anh huong dén qua trinh cudn ciia Ap42 va duoc xem la tac nhan giy doc xuét hién trong
ndo cua bénh nhan AD. Nhiéu nghién ctru thuc nghiém da chimg minh dot bién Gly37Leu
lam giam doc t6 cua peptide AP42. Trong bao céo nay, ching toi nghién ctru sy anh hudng
ctia dot bién Gly37Leu lén cau trac va dong hoc ctia don chudi Ap42 sir dung mo phong
dong luc hoc phan tir trao doi cic ban sao trong dung dich nudc khong tudng minh.
Trudng luyc trong nghién ctru ndy sir dung cho mé hinh toan phéan tir OPLS. Két qua mo
phong dong hoc cua chiing t6i cho thiy khong c6 sy khac biét 16n giita thanh phan f trén
toan bo chudi khi cé dot bién va trong thé tu nhién. Tuy nhién, dot bién Gly37Leu lam ting
thanh phan cu tric -hairpin va B-turn tai residues 36-37. Két qua tinh toan cua ching toi
c6 ciing xu huéng véi thuc nghiém, Gly37Leu lam ting thanh phan B-turn va p-hairpin tai
cac residues 36-37. Ngoai ra, cAu trdc trat tu tai dudi C c6 thé lién quan dén viéc giam cac

oligomer nho, diéu nay ciing lam giam doc t6 cia AB42.
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Abstract

According to the amyloid cascade hypothesis Alzheimer’s disease is caused by the
aggregation of amyloid beta (AB) peptides which usually have 40 and 42 residues. One of
strategies to cure this disease is to prevent the A aggregation introducing mutations. The
Glycine zipper motif at residues Gly25, Gly29, Gly33, Gly37 is considered as one of the
most important motifs that effect the formation of toxic oligomers of AB42. Particularly,
the Gly37Leu substitution dramatically reduced A toxicity in vivo and in vitro. To test
this hypothesis several mutations at these residues were probed experimentally and
computationally. In this work, we have studied the influence of Gly37Leu mutation on
structures and dynamics of A42 monomer using the replica exchange molecular dynamics
simulation with OPLS force field and implicit water model. We have found that this
mutation slightly reduces the (-content in the whole sequence, but enhances the -hairpin
and [(-turn at residues 36-37 compared to the wild type AB42 . Our result is in qualitative
agreement with the experiment, which indicated that Gly37Leu mutation increases the (3-
turn and {-hairpin at position 36-37. In addition, an increase in structural ordering at the C-
terminal may accelerate the association of small toxic oligomers leading to reduction of

neurotoxicity.

Key words: Alzhermer’s disease, amyloid beta peptide, protein aggregation, glycine motif,

B-turn, B-hairpin



