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Colloidal particles suspended in a liquid crystal induce nanoscale structure in the fluid media. Particularly
in the nematic phase, the density and orientational distributions about the colloidal particles are highly
directional, and lead to strong, highly directional interactions amongst the colloidal particles. The nature
and physical origin of the colloid-nematic structure, and of the resulting forces will be discussed.
Particular attention will be focussed on the influence of the the colloid-nematogen interactions, and on
the strong effects of applied fields.
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0 ]FITTED 1.0, docking to flexible and solvated macromolecules.
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In response to the continual increase in the number of new potential therapeutic targets newly
discovered targets, cost and time efficient designs and syntheses must be devised for active enzyme
inhibitors, receptor antagonists/agonists, nucleic acid binders__ The low hit rate observed with the
expensive HTS of large combinatorial libraries has contributed proportionally less in the identification c
novel leads compared with traditional rational or semi-rational design and synthesis.
The overview of the latest progress in the structure-based drug design field and the apparent
weaknesses of the current molecular docking methods show that significant improvements must be
achieved in order to develop a highly accurate molecular docking and virtual screening method, which
may be used universally in the world of drug design. We have started an research program which
investigates and proposes solutions to the docking of small molecules to flexible and solvated proteins
and nucleic acids. Our efforts resulted in the development of FITTED 1.0 (Flexibility Induced Through
Targeted Evolutionary Description) that comes with two additional modules ProCESS 1.0 (Protein
Conformational Ensemble System Setup) and SMART (Small Molecules Atom typing and Rotatable
Torsions assignment). This suite of programs docks flexible ligands to virtually flexible proteins while
modules sets up the protein files and ligand files for docking. In the mean time, we have developed a
highly accurate force field-based scoring function now implemented in FITTED.

















































References:

[0-33]

Electric and Magnetic Field Control of Atomic and Molecular Dynamics at Low Temperatures
Roman Krems, Timur Tscherbul, Zhiying Li
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The development of experimental techniques for the production of ultracold (nano-Kelvin temperature)
atoms has generated a resurgence in atomic collision physics. New fields of research such as coherent
control of atomic and molecular processes, quantum information and matter wave interferometry make
extensive use of ultracold atoms. A major thrust of the research is now to create ultracold molecules.
The creation and trapping of ultracold molecules will be a revolution in molecular physics and physical
chemistry. Spectroscopic measurements of unprecedented precision, manipulation of chemical
reactions, and molecular Bose-Einstein condensation may become possible, leading to new fundamental
discoveries.

I will review our work on quantum simulations of molecular collisions at very low temperatures in the
presence of external electric and magnetic fields. The kinetic energy of atoms and molecules at
subKelvin temperatures is smaller than perturbations due to interactions with external electric or
magnetic fields available in the laboratory. External fields may therefore be used to induce dissociation
of weakly bound molecules [l], stimulate forbidden electronic transitions and control dynamics of cold
atoms and molecules in a variety of ways [2]. I will present our recent work on mechanisms of
manipulating and controlling dynamics of cold atoms and molecules with external electromagnetic fields.
In particular, I will discuss the possibility of using electric fields to induce novel three-channel Feshbach
resonances [3] and to manipulate spin degrees of freedom of cold molecules. I will discuss the
differential scattering of ultracold atoms and show that moderate electric fields (-100 kV/cm) can be
used to manipulate the angular dependence of the scattering cross sections at ultracold temperatures. I
will show that electric fields may also be used to induce or suppress collisional spin decoherence in
diatomic molecules. The mechanism of electric-field control of spin-flipping is based on the interplay of
the molecule - field interaction and intramolecular spin-rotation couplings. Finally, I will discuss the
possibility of controlling molecular collision processes by rotating superimposed magnetic and electricfields relative to to one another.

1. R. V. Krems, "Breaking van der Waals molecules with magnetic fields",
Phys. Rev. Lett. 93, 013201 (2004).

2. R. V. Krems, "Molecules near absolute zero and external field control of atomic and molecular
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