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Reversible Reaction |

Spatial models are an important tool to study cell biological processes. Different During the division the particles A and B are placed at the position of C. Then a
spatial simulation approaches offer different levels of spatial resolution to answer separation force pushes them apart until they no longer overlap. The force can be
different questions of interest. These different levels require different information that adjusted to reach the right equilibrium.

has to be related to each other in moving from one level to the next. Based on a few

small benchmarks we show possible implications of moving from one level to the A+B<->C

next: from SSA to RDME and from ODE to two different particle-based approaches,

one of which is a new development including compartments as well as forces [1]. 8 ML-Force (F=7|33(|)n|N) —
7 ML-Force (F=73nN) —
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Spatial models: _
volume subvolume Directed Movement

diffusion coefficient

\< / \ Biological processes often don't occur as a pure Brownian system since they are
PDE > <

RDME actively driven and directed, e.g. by a motor protein. These directed motion can be
simulated in ML-Force by adding an external force as shown here with a vesicle
transport between two compartments. By directed movements, the findings of [3]
can be reproduced, as has also been shown in [4].

particle size velocity
o <Particles> / with forces without forces

= g
2 o
% S oe D
o o
f 2 °0,° @ D
5o : ’ %y
o0 ° °
: - °5 e 2 ) o® g
S Fo 9 a0 o
-4 ® 2 %0 . o 909 . o b
o oaf ° 4 2. 5°% % e "R oo O o NEE
o & e ° s oo P B e
o ® oo o, " g o 88 ; 4 e og o 9
: i & do o i ° 5 G,
o ; g % o oo = ] P
P 9908 F "o o8 o 3 o o® o . %8 &
‘ ¥ o0 Qo 0@ o B oo - 8‘)’3 _‘0 o o
° o o0 o 0o OO 5o fo o a0l X 08 o
. - ° e . Be 2. g, ® o 8o ?‘ T Al
l l . . s o 0, By 6009 @GR 0o :
9 . ) o @Y o ]
o o e % .0 o 9 0 RCRA 19 u_c:F‘ o0F 5.° @ o
¢ oF To oy ®0s OQ © o b KPOTHY bol
o o g%0 RO o fF R ] o . A
° B0 SR8 o o & G B o0 e >
o I Do Y ® 5 , 0% cll,?-é'
° ° o RNt oL‘:{"é"'go ® %om © % g B 0@9 =
- 0.0 3¢ oo
- 75 © %0 o Mo ‘o 0 4 o o 3
o © i-o_o__c-%>0°;{.";:.o o & 'b. @ .9"0
@ 5 @ g - 6 * o o ® 9 8¢
2 0y ® © @ ® % o
o . oo o o :
‘ o 8% ° ©%e 4 o ° .
° o
o o o 8 . o,
6 oo 00
° 2o °
o o @ Fo
o °
il . @ » °. o &

Particle-based:

viscosity position

Comparison of SSA and RDME
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