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Structure characterization
of large ZnO crystals from Oława Foundry

Structure of HCC oligomers
– SAXS and MD studies
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Human cystatin C (HCC) is a small protein (the
inhibitor of cysteine proteases) with amyloidogenic
properties. Dimerization process of HCC occurs through
the three-dimensional exchange of structural domains
called as "domain swapping". HCC forms also different
oligomeric forms (trimers, tetramers, decamers and other
oligomers of higher molecular weights [1-3].
The study presented was aimed at developing lowresolution structure of trimeric form of human cystatin C
in solution (stabilized by covalent bonds) and comparing
this structure with the structure of HCC trimers
calculated by molecular dynamics simulations.
The molecular dynamics simulations were performed
using AMBER program package and several structural
models of HCC trimers were created. The X-ray
scattering data were obtained using synchrotron radiation
and SAXS camera (EMBL beam line X33, DORIS
storage ring, DESY, Hamburg, Germany; λ= 0.15 nm).
Structural models of the human cystatin C trimers in
solution were restored by a ab initio simulations in
program DAMMIN [4]. Low-resolution structure of
HCC trimer exhibits the 3-fold axis of symmetry.
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ZnO is a wide band-gap semiconductor with unique
physicochemical properties but development of ZnObased electronics is strongly limited by the lack of large
crystals of high quality suitable for industry as substrates
for the homoepitaxy.
The goal of this work is to determine structure
properties of unique ZnO crystals obtained as by-product
of zinc white production in Oława Foundry. These
crystals are about 1 cm wide and about 12 cm long rods
with a hexagonal basis. The powder X-ray diffraction
measurements confirmed a hexagonal wurtzite structure
of the samples (the crystal axis coincides with the
wurtzite c-axis) and a lack of additional peaks resulting
from possible precipitates. Studies with the use of SIMS
technique evidenced a presence of Mn and Mg at an
impurity level. The analysis of the Bragg peak intensity
distribution maps in the reciprocal space showed very
homogeneous distribution of defects and small scattering
of the mosaic block orientation. The linear expansion
coefficients for the a and c lattice parameters were
determined with the use of synchrotron radiation in the
temperature range from 15 K to 1100 K at Hasylab.
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