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In August this year, | participated in a conference titled
“Conformational Ensembles from Experimental Data and
Computer Simulations” that took place in Berlin, Germany.

The main theme discussed in the conference was
elucidating the structure and dynamics of large and
complex biological assemblies. It gathered researchers
from various experimental, theory and computational fields
and presented cutting edge approaches for determining
molecular structure by using computational methods to
interpret noisy experimental data. Another common topic
dealt with ways to interpret time and ensemble-average of
those highly dynamic system, in levels of both theory and
application.

One of the talks that drew my attention was given by Dr.
Paul Robustelli from D.E. Shaw research in New York,
USA. Dr. Robustelli introduced an ongoing process to
develop force fields that accurately describe both ordered
and disordered protein states. So far, they developed a new
water model, TIP4P-D that better balances electrostatic and
dispersion interactions. They further continue to optimize
common MD force fields, using experimental methods such
as NMR and SAXS as references.

I also had the chance to present my work, which focuses
on the effort to determine the correct structure of a
protein-protein complex from molecular docking. In my
work, | calculate binding free energies of complexes using
an explicit solvation term by applying the energy
representation method. | show that submitting docked
protein-protein complexes to MD in explicit water
improves their solvation and total binding free energy.

All throughout the conference | was impressed by the
lively scientific atmosphere, with fruitful questions and
discussions, as well as busy poster sessions.

After the conference, | continued to Prague, there |
visited the group of professor Martin Hoff at the J.
Heyrovsky Institute of Physical Chemistry of the Czech
Academy of Sciences.

The

lab of professor Hoff focuses on applying
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fluorescence spectroscopy and microscopy as well as single
molecule techniques to study biological systems in the
atomistic level. Their work mainly focuses on membrane
proteins and other lipid containing substances such as
liposomes. Throughout the visit, 1 accompanied Dr. Piotr
Jurkiewicz, who gave a me through tour of the lab. | was
guided through the stages of a typical research project in
their group, starting from a chemical lab where lipid
preparation takes place, continuing to instruments such as
time-resolved fluorescent microscopes, a single molecule
sensitive microscope, spectrometers, and many others, and
finally 1 got to see beautiful
microscopes.
The group
experimental group and a computational group, who sit

images taken by the

collaborates  closely with  another
very closely on the same floor. This type of setting allows
for direct, effortless communication on a daily basis, which
I believe to contribute to fruitful scientific research.

To conclude, both conference and lab visit contributed
for creating new ideas to apply in my research, for
broadening my field of vision, and for boosting my

scientific enthusiasm.
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The 12th Triennial Congress of the World Association of

Theoretical and Computational Chemists (WATOC2017)

was held in Munich, Germany, during the week of August

27th —September 4th. This conference represents the largest
gathering of computational chemists from all over the
world and it covers all aspects of computational chemistry
from theory development to applications. This year the
conference was mostly focused on developing more
computationally efficient high-level ab initio calculations,
such as incorporating couple cluster theory to simulate
larger Furthermore, photochemistry and
accurate calculations of excited states was the subject of

Indeed,

opportunity

molecules.

many talks. this conference represented a
of
computational chemistry and platform to exchange ideas as
well as to meet many excellent scientists.

As a result of the conference importance in the field, the

wonderful to explore many areas

number of participants has grown this year to 1500 from 68
countries. There were 12 plenary lectures including talks
from the last three years winners of the Dirac and
Schrodinger medals. It also had 215 invited talks, 136
contributed speakers and 920 posters organized in six
parallel sessions including industrial session.

The conference started with an interesting plenary
lecture by Prof. Todd Martinez (Stanford), wherein he
introduced the efficient implementation of the high level ab
initio complete active space self consistent field (CASSCF)
method to simulate large molecules using graphics
processing unit (GPU). Such technique allow for accurate
calculations of complex systems, up to 200 atoms, excited
states, which would have numerous applications especially
in photochemical reactions investigations.

The invited talk by Prof. Frank Jensen (University of
Aarhus) highlighted their own work toward developing an
improved force field, General Quantum Mechanically
Derived Force Field (QMDFF). Prof. Jensen represented a
new method to improve the nonbonding interaction
energies in force field based on ab initio calculations.

QMDEF shows very good accuracy in comparison to
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results from standard force fields and quantum mechanical
semiempirical methods.

Prof. Donald Truhlar (University of Minnesota) in his
invited talk introduced his new work on developing new
density functionals for accurate description of excited states
and metal complexes. He presented the results of his new
Revised M06 and MO6L functionals and their improved
energy barriers and noncovlaent interactions in comparison
to previous Mo6 and MO6L functionals.

Besides attending many talks and posters, | had the
opportunity to present our new paper on the electron fate
and catalytic mechanism of DNA repair in (6-4) Photolyase
enzymes. During the poster session, | discussed our newly
proposed mechanism of electron transfer to 5'base
followed by water formation/activation mechanisms with
many scientists who were interested in the topic.

Before the conference, on August 24th and 25th, | have
visited the Max Planck Institute for Medical Research in
Heidelberg. Wherein, | have visited the research group of
Prof. Tatiana Domratcheva. Prof. Tatiana is an expert in
high-level calculations of photolyase enzymes. Therefore,
we had a deep discussion on photolyase mechanisms and
our recent proposal of the mechanism. Also, her PhD
student Egle Maximowitsch has introduced me to their
recent work on engineered DNA photoproducts.

Besides, | gave a departmental seminar at the institute on
our computational results on photolyase systems including
our functional conversion, histidine protonation states and
repair mechanism studies. This visit was really helpful for
our current and future studies on photolyase systems.

Left: Hisham Dokainish, Prof. Tatiana Domratcheva, Egle
Maximowitsch





