#t % £ #8:Study of protein structural dynamics by computer simulation
(conformational changes, protein misfolding, protein folding, protein aggregation...)
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table 1.1 & table 1.2

Quantity Symbol | Unit
length r nm=10""m
mass m u (atomic mass unit) = 1.6605402(10)x10~*"kg

(1/12 the mass of a *C atom)
1.6605402(10) x 107" kg

time t ps=10"%
charge q e = electronic charge = 1.60217733(49) x 107" ¢
temperature | T K

Table 1.1 Basic units used in MD

Quantity Symbol | Unit

energy E,V kJ mol™

force F kJ mol™ nm™

pressure p kJ mol™! nm™ = 1030/Ny Pa

1.660 54 x 10° Pa = 16.6054 Bar

nm ps~' = 1000 m/s

€ nm

kJ mol™ ¢™''=0.010 364 272(3) Volt

kJ mol™ nm™ e™! = 1.036 427 2(3) x 10’ V/m

velocity
dipole moment

electric potential

m e T <

electric field

Table 1.2 Derived units




The global MD algorithm

1. Input initial conditions
Potential interaction V as a function of atom positions
Positions r of all atoms in the system

Velocities v of all atoms in the system

v

Repeat 2,3,4 for the required number of steps:

2. Compute forces
The force on any atom
av
F, = _B_r-L

Is computed by calculating the force between non-bonded atom pairs:

F, = Z F,
]

plus the forces due to bonded interactions (which may depend on 1,
2, 3, or 4 atoms), plus restraining and/or external forces.The potential and kinetic
energies and the pressure tensor are
computed.
v
Update configuration
The movement of the atoms is simulated by numerically solving

Newton’s equations of motion

If required: Output step write positions, velocities, energies, temperature, pressure,
etc.
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Model | peptide Temp.(K) | #of DMPC | #of HO | Ions Time(ns)
M1 Abg 310 118 8150 CL- 10ns
(wild type)
M2 Abgo 323 123 8241 CL- 10ns
(E22G)
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