
S2 Text. Diffusion 

Diffusion of the Cu(II) ions out of the synaptic cleft was estimated from the equations 

governing the Brownian Motion.  The Brownian Motion satisfies: 

E(x(t)2) = 2Dt 

where E(x(t)2) – is mean square displacement during the time t and D stands for the diffusion 

coefficient. This coefficient was estimated from the Stokes - Einstein relation: 

D = kBT/(6πηR) 

where the η– viscosity, kB – Boltzmann constant, T – temperature and R is radius of spherical 

particle. The viscosity of the fluid was assumed to be 3 (1) higher than water,  and the radius 

of Cu(II) ion included the hydratation sphere and was equal to 310 pm.  

Therefore the estimation of diffusion coefficient was: 

D = 3.45×10-6 cm2/s. 

This estimation is reliable, when compared to experimental and theoretical estimations for 

Aβ monomer (2,3):  

DAβ = 0.6 - 2×10-6 cm2/s 

Synaptic cleft was treated as round and very flat cylinder, in which the Brownian movement 

is collapsed to two dimensions (i.e. the D was rescaled by the factor of     ). The radius of 

the cleft was corelated with the assumed volume and corresponded to volumes of 2, 5, 10 

and 20 aL. Number of released ions varied between 50 and 500 ions.  Their behavior was 

assumed to be independent of each other. The average number of molecules inside the cleft 

at given time Cucleft(t) was therefore proportional to the cumulative distribution of the single 

ion displacement over the 2 dimensional circle of radius R: 

Cucleft(t) = CuT (1 –    
     ) 

where CuT was the initial number of released Cu(II) ions.  

 



 

Figure A. The change in the number of Cu(II) ions inside the 2 aL, 5 aL, 10 aL and 20 aL (from 

the bottom to the top) volume upon the diffusion.   
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