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Oligomer formation of amyloid-beta studied by new constant pH simulations
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The oligomer formation process of Abeta(29-42), which is a fragment of the
amyloid beta (Abeta) peptide, was studied by Coulomb replica-permutation molecular dynamics
simulations. It was found that an oligomer increased in size by addition of a monomer to the
oligomer sequentially.

We also performed Coulomb replica-permutation molecular dynamics simulations to clarify the dimer
formation process of the full-length Abeta peptides. As a result, it was found that the
intramolecular beta-sheet structure accelerated the formation of an intermolecular beta-sheet
structure.



AB
pH
pH
AB
C AB
AB(29-42)
AB
AB
AB
_(Q)(2Q)
a 47750rij
Q i
rij i
A
A

(1) AB(29-42)
AB(29-42)

5

IM1Tr

AB

AB
pH AB
pH
AB
Ap 29 42
AB
AB
 LIUhDER
Ay L7Uh1
Eo 'Q\
| A, L7UAh3
N /
!D /“"2 \ |/7°'1734
3 Ay L7Yh2
B
A
1
4 AB(29-42)
4
5 4 aM 2
2M1D 3

2

2D 1Te



1 BEEA b“ ; 1 \ b ¥
e B (A0 B \\3
4M—> <
L D + —E1$ )
2M1D - 1M1Tr - 1Te oy | lamimy iﬁc
) 4 6y HED (ITe)
2 ‘\\- ,, =X 7.
3 (2D) s
MO\ TENSD 4 57
2D =ik AR i
A\ \f—j\?
suj @MID)| | - &
BLWBBHIRILF—N)T
2 AB(29-42)
() A
AB 2 AB
B- B- AB
B- B-
AB(29-42) B- p-

B-

Satoru G. ltoh, Maho Yagi-Utsumi, Koichi Kato, Hisashi Okumura, “ Effects of a
hydrophilic/hydrophobic interface on amyloid-B peptides studied by molecular dynamics
simulations and NMR experiments” , Journal of Physical Chemistry B 123, 160-169 (2019).
( )

DOI: 10.1021/acs-jpchb.8b11609

Satoru G. Itoh, Hisashi Okumura, “ Oligomer formation of amyloid-p(29-42) from its
monomers using the Hamiltonian replica-permutation molecular dynamics simulation”
Journal of Physical Chemistry B 120, 6555-6561 (2016). ( )

DOI: 10.1021/acs.- jpch.6b03828

Rupali Gupta, Shigeru Saito, Yoshiharu Mori, Satoru G. Itoh, Hisashi Okumura, Makoto
Tominaga, “ Structural basis of TRPAL inhibition by HC-030031 utilizing species-specific
differences” , Scientific Reports 6, 37460 (2016). ( )

DOI: 10.1038/srep37460

Hisashi Okumura, Satoru G. Itoh, “ Structural and fluctuational difference between
two ends of Abeta amyloid fibril: MD simulations predict only one end has open
conformations” , Scientific Reports 6, 38422 (2016). ( )

DOI: 10.1038/srep38422

", 21 , 2018.
, “ AB40 AB42 L.
18 , 2018.

Satoru G. Itoh, “ Molecular dynamics simulations of a full-length amyloid-f3 peptide
at a hydrophobic/hydrophilic interface” , The 22th International Annual Symposium on
Computational Science and Engineering, 2018.

o AB40

AB42 . 32 , 2018.

Satoru G. Itoh, Hisashi Okumura, “ Oligomer formation of AB(29-42) by Coulomb
replica-permutation molecular dynamics simulations” , Asian Biophysics Association
Symposium 2018, 2018.




- - B L1
, 2018.
) “ B ” s s

2017.

Satoru G. lItoh, Hisashi Okumura, “ Oligomerization pathway of AB fragments by the
Hamiltonian replica-permutation method” , 11th European Biophysics Congress, 2017.

Satoru G. Itoh, “ Replica-permutation method: efficient sampling for biomolecules” ,

, 2017.

Satoru G. Itoh, “ Oligomerization pathway of amyloid-B fragments studied by the
Hamiltonian replica-permutation method” , The 21th International Annual Symposium on
Computational Science and Engineering, 2017.

. AB
", 11 , 2017.
Satoru G. lItoh, Hisashi Okumura, “ Dimerization of full-length AB peptides by the
Hamiltonian replica-permutation method” |, 55 , 2017.

Satoru G. Itoh, “ Replica-permutation method to obtain efficient sampling for
biomolecules” , The 2017 EMN Meeting on Computation and Theory, 2017.

Satoru G. Itoh, “ Oligomerization of AB(29—42) using Hamiltonian replica-permutation
MD simulations” , 2017 NCTS March Workshop on Critical Phenomena and Complex Systems,
2017.

Satoru G. Itoh, Hisashi Okumura, “ Oligomer Formation Process of AB Fragments by
Hamiltonian Replica-Permutation Methods” , The 10th International Conference on
Computational Physics, 2017.

Satoru G. Itoh, Hisashi Okumura, “ Hamiltonian replica-permutation molecular dynamics
simulation studies on the oligomerization of amyloid-B fragments” , The 26th IUPAP
International Conference on Statistical Physics, 2016.

, 2019 10

s 3 , 431-438.



