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The importance of computer modeling of membrane pro-
teins in molecular biology is worked out. We give three ex-
amples that models gained by a combined approach of
homology and energetic modeling with vibrational spec-
troscopy are a useful help in site-directed mutagenesis,
truncation, binding-studies and even in crystallography.
The study of the vanilloid receptor is a successful applica-
tion of a computer model in the construction of truncations
that served for the identification of functionally important
protein parts. In the case of CD69 computer docking
helped to identify the Ca*’—binding site that was not ob-
served in the crystal structure of this protein due to the
non-physiological conditions of crystallisation.
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Peptides belong to key biomolecules. Their activity can be
influenced by several impacts and the interaction with pro-
tons is one of them. Such a type of interaction can also in-
fluence behaviour of peptides in gas phase, which can lead
to different way of fragmentation during mass spectros-
copy analysis [1].

Our quantum-chemical study has been focused on de-
tailed analysis of proton interaction with short oligo-
peptides. Density functional theory employing hybrid
functional B3LYP and 6-31G(d',p") basis set was used. The
study was performed on terminally blocked diglycine and
triglycine models. It implies that the proton can only inter-
act with the oxygen and nitrogen atoms of the amidic
groups. Because of appropriate geometry, the proton trans-
fer can occur between these positions [2, 3].

In general, the proton transfer process consists of two
repeating steps. In the first step, the proton is moved around
the double bond of the carbonyl group by isomerization
from E to Z configuration. Then the process continues by
proton jump between adjacent carbonyl oxygens. The
isomerization processes have significantly higher activa-
tion barriers than the jump steps [3]. Also changes in pro-
ton transfer were examined when a single water molecule
was presented in the system. Strong influence to all steps,
and also active participation of the water molecule due to
proton exchange processes was found.
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In last years, renaissance of rather old and traditional tech-
nique - X-ray powder diffraction can be observed. This was
initiated by both the interest in design of new materials (in
materials science, physics and chemistry, where it plays the
role of a basic method), and also by fast development in in-
strumental techniques - X-ray optics and detection which
enhanced its possibilities.

Powder diffraction pattern contains different kind of in-
formation. Peak positions and intensities are related to
crystal (atomic) structure, i.e. the type and size of lattice
cell and atomic positions and consequently it can be used
for structure refinement and even structure determination
in some cases. As a finger print of each individual phase,
the diffraction pattern can be an ideal tool for phase
analysis.

However, there is much more hidden in the pattern.
Variations of lattice parameters and intensitites can detect
lattice defects. This is related to the so-called real structure
of material, the term which is also used for structural fea-
tures in the scale of nanometers, i.e. grains or subgrains.
The topics which is now of great interest because of intense
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