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General research interests

� The understanding of bio-
molecular structure, dynamics
and function.

� The development and applica-
tion of computer models and
simulation methods for molec-
ular systems.

Research projects:

Polarization effects in biomolec-
ular interactions
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Distribution of ions around
two protein-like molecules.

Electrostatic interactions play a
dominant role in most, if not all, bio-
logical processes involving proteins
and other biomolecules. A novel
formulation of the electrostatic in-
teraction between biomolecules
has been developed, which has
a broad range of applicability and
does account for the very important
effects due to polarization. (Wei-
dong Xin)

Mesoscale protein simulations

Coarse grained description of
an electrolyte solution.

Coarse grained simulation tech-
niques are required to model

biomolecular systems at longer
time and larger length scales. Dis-
sipative particle dynamics is em-
ployed to study the properties of
electrolyte solutions and to inves-
tigate the change of the optical
properties of antibody-antigen com-
plexes at charged interfaces. (Outi
Lampela)

Quantum mechanical simulation
of Prostatic Acid Phosphatase

Reaction mechanism of PAP.

A two-dimensional course relaxed
scan was carried out using the P-N
and P-O distances as reaction co-
ordinates. The transition state was
successfully located and the barrier
was estimated to be about 63 kJ
mol� 1. (Satyan Sharma)

2D potential energy
surface. Transition state.

Increasing expression through
mRNA sequence optimization

Silent mutations in a recombinant
mRNA sequence may increase the
protein yield if they make the ri-
bosome traf�c more �uent (higher
rate of production) or increase
the number of ribosomes bound
on the mRNA (better protection
from ribonuclease attacks). These
aspects are simulated using the
stochastic Gillespie algorithm - in
combination with mRNA secondary
structure predictions. An automatic

sequence optimizer is built on top of
the simulator. (Olli Niemitalo)

Translation and optimization
model.

Computing free energies of
biomolecular systems

A detailed understanding of the en-
ergetics of protein-ligand associa-
tions would greatly increase our
understanding of the regulation of
biomolecular processes. The free
energy of binding (af�nities) of pos-
sibly charged and titrating ligands
to proteins were investigated. (Ser-
ena Donnini)

Af�nities.
Thermodynamic

cycle.

Dockings and computer simula-
tions on PEX5 and SCP-2L

A novel binding mode between the
TPR domain of PEX5 and liganded
SCP-2L may have been identi-
�ed. Computer simulations were
performed to validate the hypoth-
esis of the existence of a ligand-
assisted import mechanism for per-
oxisomes. (Niko Pursiainen)

SCP-2L / TPR complex: top and side view.


