Physical determinants of amyloid
aggregation
A. Sarié'2, T. P. J. Knowles', D. Frenkel

I Department of Chemistry, University of Cambridge
?Institute for the Physics of Living Systems, Dept. of Physics & Astronomy, UCL

In short | Nucleation via oligomers

 Amyloid: protein fibrils enriched In [(-sheet,
implicated in many diseases

I I A p I I I I I I
| ® *4 ll * * *
* Prefibrillar oligomers, rather than fibrils, are main S , e A : . :
cytotoxic agents in amyloid-related diseases = 2r ,i_;i i
(Alzheimer’s, Parkinson’s) = L :\ nucleation via oligomers
8 g . . o\\-:\k- * * * *
* Oligomers serve as fibril nucleation centres S E 05F -
O — @ L ¢ N 3 H Fe
_ e Q ) S
» Fibril self-replication is governed solely by g 0 N/ physiologica l
protein adsorption onto the surface of their fibrils Q L NO nucleation .4 _ regime - N
- PS PS * %
. . 0.06 = | | | | N | | |
Amyloid aggregation 3 4 5 6 7 8 9 10

interpeptide attraction (kT)

AB42 ~ a-synuclein

Insulin

Fibril self-replication

/
~0RJ
4 .‘_-.',' :‘\
¥, -y ~: .
RN Qi
/ > N~
- -
: -
.,ﬁ
= ey
- N
; h_#\
M A

AN

0.8
0.6
0.4
0.2

spontaneous
formation

’I self-replication

o

-10 -8 6
In(concentration/ M)

Simple Physical model

AN

EXPERIMENTS AB40 SIMULATIONS

—
o - -

= _ / =T R
d " _ 4 o 0

/" "o "slope=0.3 ' /S an
(m] | -

N
N\
\)

soluble fibril-forming .

In(rate/ pMs1)
In(rate
3

A 1= ;
o slope=1.5 b %
/ _

A

rate ~ concentrationV
| | | | | |
NS 1 2 3 4

W

10 g 6

O

In(surface coverage)
\
In(surface coverage)

Biosensing g~
measurements - o

rO
>

N
|

\

(SAN

g
I l .\Z
'
;

r 2 3 4 10 8 6
In(concentration/ uM) In(concentration/ M)

tibril

oligomer

Research News: https://goo.gl/DBeCxr
[1] A. §arié, Y. C. Chebaro, T. P. J. Knowles, D. Frenkel, Proc. Natl. Acad. Sci. U.S.A. 111, 17869 (2014).
[2] A. Saric, A. K. Buell, G. Meisl, T. C. T. Michaels, C. M. Dobson, S. Linse, T. P. J. Knowles, D. Frenkel, Nat. Phys. 12, 874 (2016).



https://goo.gl/DBeCxr
http://www.pnas.org/content/111/50/17869.abstract
http://www.nature.com/nphys/journal/v12/n9/full/nphys3828.html

