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The fusogenic avian Orthoreoviruses of Reoviridae family
are important pathogens of birds that can cause consider-
able economic losses in the poultry industry. Avian
reoviruses have been associated with a variety of disease
conditions in poultry [1]. The avian reovirions are non-en-
veloped icosahedral particles of 85 nm external diameter
with 10 dsRNA genomic segments (23.5 kb) encased
within two concentric protein shells, forming the outer
capsid and the core [2]. The RNA replication and morpho-
genesis of reoviruses occurs exclusively within cytoplas-
mic inclusion bodies, also known as viral factories, or
‘viroplasms’. The viroplasms are formed by non-structural
protein uNS in association with non-structural protein GNS
[3]. The oNS acts as RNA chaperone and destabilizes heli-
cal regions of RNAs. The structure is not known. The cNS
protein was constructed in order to study the process of the
viroplasm formation in details. The cNS is a non-structural
protein approximately 41 kDa large and is composed of
367 amino acids. The homology modelling by Phyre2 pre-
diction server estimated a high o- helical structure [4]. The
SAXS experiments revealed the elongated pear- shaped
structure. The oNS protein is homodimer as a biological
unit with high probable further hexamerisation. It forms
likely octamers in the presence of bound ssSRNA in solution

by hydrophobic interactions. The NS rapidly bind ssRNA
in a sequence-independent manner and then form large
nucleoprotein complex [5].

Here we report the results of the expression, purifica-
tion and further crystallization experiments of the oNS
protein. Subsequent monitoring of purified samples re-
vealed that protein is quite stable and in presence of
ssRNAs forms octamers. In other case, ocNS forms
pseudocapsids that were observed by EM negative stain-
ing.
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PAPS is a derivative of adenosine monophosphate that is
phosphorylated at the 3’ position and has a sulfate group at-
tached to the 5’ phosphate. It is the most common coen-
zyme in sulfotransferase reactions. PAPS is synthesized
from ATP and inorganic sulfate by PAPS synthetase
(PAPSS). Proper function of PAPSS is essential for normal
physiology in human. Mutations in the PAPSS genes could
cause severe disease states. In humans there are three
isoforms of PAPSS: PAPSS1, PAPSS2a, and PAPSS2b
which are predominantly expressed in brain, cartilage and
liver respectively. PAPSS1 and PAPSS2a/b are about 73%
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similar in amino acid sequences. The kinetics of PAPSS
formation between these isoforms are different.

We cloned PAPSS?2 using pMAL-c2 and pTrc vectors.
Also, we optimized expression by varying the temperature
(4, 15, 20, 37 °C), time (3, 14, 20 hours and 2, 5, 7 days)
and the concentration of the inducer (with 0.5 mM or | mM
of IPTG and without IPTG). After expression, we purified
protein using amylase and nickel columns. Protein was
crystallized using robot also we did optimization for crys-
tallization and tested the crystals on the diffractometer. In
the future, we plan to solve structure PAPS-synthase 2 and
understand the mechanism of its reaction.
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The HAD (haloacid dehalogenase) superfamily is one of
the largest known group of enzymes and the majority of
them catalyze the hydrolysis of phosphoric acid mono-
esters into a phosphate ion and an alcohol. Phosphatases in
general are enzymes classified into the number of super-
families. Due to their diverse substrate specificity, the un-
derstanding of the complete substrate profiling and
function is very limited [1]. To gain insight into their bio-
logical functions and possible biotechnological applica-
tions various biochemical and computational methods can
be used. Despite the fact that sequence similarity between
HAD phosphatases is generally very low, the members
possess some characteristic features, such as Rossmann-
like fold, HAD signature motifs or the requirement for
Mg** ion as an obligatory cofactor. This study was focused
on new hypothetical HAD phosphatase from Thermoc-
occus thioreducens. The protein crystallized in space group
P2,2,2 with unit-cell parameters a = 66.3, b=117.0, ¢ =

33.8 A, and the crystals contained one molecule in the
asymmetric unit. The protein structure was determined by
X-ray crystallography and refined to 1.75 A resolution.
The structure revealed a putative active site, common to all
HAD members. Computational docking into the crystal
structure was used to propose substrates for the enzyme.
Activity of this thermophilic enzyme towards selected sub-
strates was confirmed at temperature 333 K.

1. Fahs, S., Lujan, P. & Kohn, M. (2016). ACS Chem Biol.
11, 2944-2961.

We would particularly like to acknowledge the help and
support of Dr. Manfred Weiss and Dr. Christian Feiler
during the diffraction experiment.
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Serpins (serine protease inhibitors) belong to the group of
protease inhibitors superfamily. They irreversible inhibit
proteases by undergoing to a huge conformational change
to break the proteases active site. The changes in serpin
structure caused by proteolysis of the reactive-center loop
(RCL), which in the native state (also called the S state) has
an extended conformation that protrudes from the serpin
domain. During the cleavage, the amino-terminal part of
the RCL inserts into the central -sheet to form an addi-
tional B-strand. This structural rearrangement is crucial for
protease inhibition and results in the so-called R state of
serpin, which is more stable compared with the S state. In
the final serpin — protease complex the protease remains
covalently linked to the serpin.

Several crystals have been grown in commercial condi-
tions Index (Hampton Research, USA), JBScreen, (Jena
Bioscience GmbH, Germany). The vapor diffusion sitting
drop method was performed with ratio protein to precipi-
tant 1:1 and 2:1 and stored at temperature 293 K. Optimiza-
tion of successful crystallization conditions was performed
by variation of salt, PEG and protein concentration. Num-
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ber of diffraction data sets was collected at resolution rang-
ing from 2.0 to 3.0 A. The image processing was
performed by XDS [1] software package and preliminary
results shown that serpin crystals belong to the trigonal
space group P3,21 with unit cell parameters = 78.38 A, b
=7838 A ¢=99.57 A, o= =90.0°, y = 120.0°. The
structure with identity above 50 % was found. This particu-
lar structure was used as a model for molecular replace-
ment for processed data sets. MolPrep and Phaser as well as
automated BALBES pipeline were used to obtain initial
models, followed by structure refinement with REFMACS
from the CCP4 software package. Model building using
Coot and refinement in Refmac$5 is under way.

1. Kabsch, W., Automatic processing of rotation diffraction
data from crystals of initially unknown symmetry and cell
constants, J. Appl. Cryst., 1993, 26, 795-800.

This research was supported by the GACR 19-14704Y,
GACR 17-24341S and GAJU (04-017/2019/P).
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Lectins are ubiquitous proteins and glycoproteins with the
ability to specifically, non-covalently and reversibly bind
to the mono-, oligo- and polysaccharides [1]. These sugar-
binding proteins can be found in most organisms, ranging
from viruses and bacteria to plants and animals. They play
an important role in many processes occurring in nature
such as cell-cell interaction or recognition of the host by a
pathogen [2]. Lectins represent a heterogeneous group of
proteins that vary in size, oligomeric state, structure as well
as in exhibit specificity. Due to their importance, lectins are
studied structurally and functionally to completely under-
stand their role and mechanism of action [3].

Our research focuses on the lectins from gram-negative
entomopathogenic bacteria Photorhabdus asymbiotica,
which live in symbiosis with Heterorhabditis nematodes.
This symbiotic complex can be found in soil, where it
searches for the insect prey [4]. Even though the
Photorhabdus genus is mainly insect pathogen there are
also clinical cases describing a human infection caused by
this bacterium [5] P. asymbiotica produces the well-char-
acterized lectin PHL [6] which has a seven-bladed
B-propeller fold and contains two types of binding sites for
different ligands. In addition, bioinformatic analysis of the
P. asymbiotica genome revealed a presence of two addi-
tional genes for homologous proteins with the PHL lectin.
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Several sugar-binding proteins with unknown function and
dual behaviour makes P. asymbiotica a compelling organ-
ism and further studies of biomolecules produced by this
bacterium may reveal their importance in the pathogenic or
a symbiotic stage of life.

Selected recombinant lectins were produced in the E.
coli expression system and purified by affinity chromatog-
raphy on a mannose-agarose resin. High-throughput crys-
tallization screening was performed to find crystallization
conditions using the sitting drop vapour diffusion method.
Data collection from obtained crystals was performed on
the synchrotron BESSYII. The structure of the PHL?2 lectin
was solved by molecular replacement using the PHL struc-
ture as a model.

This work has been supported by the Czech Science foun-
dation (18-189648).
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The high resolution diffraction limit is one of the most im-
portant parameters of any solved macro-molecular struc-
ture. Thus, it should be estimated carefully in order to avoid
both covering too noisy data and discarding data contain-
ing useful signal. However, the conservative criteria for
data quality indicators (e.g. I/o([), Rpim and CC,,) are not
sufficient to determine the proper high resolution diffrac-
tion limit as both instrumentation and software have
changed in the last decades. This problem can be overcome
with the usage of the paired refinement protocol that links
crystallographic model and data quality [1]. This approach
will be demonstrated on an exemplary dataset.

Diffraction data from a crystal of a heme-dependent
globin domain were collected at the Helmholtz-Zentrum
Berlin (BESSY II) on beamline 14.1 using a Dectris
PILATUS 6M detector. The data were processed in XDS
[2]. The initial high resolution cut-off was set to 1.85 A ac-
cording to a conservative criterion for //c(/). Molecular re-
placement was successful and the structure model was
refined in REFMACS [3] using isotropic B-factors. R-val-
ues of the obtained structure model were: Ryoq = 0.1924,
Rygee = 0.2413. The structure containing 11,467 atoms has
been deposited in the Protein Data Bank under the code
SOHE [4].

Recently, the paired refinement protocol was per-
formed on the original diffraction data to analyse the im-
pact of the data from high resolution. At first, the structure
model was refined using data up to resolution 1.80 A. Both
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Figure 1. R-value analysis of paired refinement results. For each
incremental step of resolution from X>Y, the R-values were calcu-
lated at resolution X.

R-values decreased moderately (Figure 1). Thus, even
weak data from the shell 1.85-1.80 A caused an improve-
ment of the structure model (the quality indicators of data
in this shell have following values: I/c(l) = 1.4, CC,), =
0.820. Refinement against data up to resolution 1.75 A,
1.70 A, and 1.65 A did not cause further improvement as
the Rge.-value increased slightly in these cases.
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According to these results, the optimal high resolu-
tion diffraction limit was determined as 1.80A resolution.
It does not look like a large difference in comparison with
the previous choice (1.85 A). However, the resolution shell
1.85-1.80 A contains 9,929 unique reflections (8 % of
whole dataset) which is not a negligible number, given the
number of refined parameters (45,388).

1. P. A.Karplus & K. Diederichs, Science 336, (2012),
pp. 1030-1033.

2. W. Kabsch, Acta Cryst. D, 66, (2010), 125.
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4. M. Stranava et al., J. Biol. Chem., 292, (2017), pp.
20921-20935.
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AISI H13 hot working tool steel is one of the most common
die material used in metal and casting industries. Dies suf-
fer damage due to wear and thermo-dynamic stresses dur-
ing their lifetime [1]. Therefore, various methods have
been developed for their repair, which is cheaper than man-
ufacturing new ones. A great benefit of laser cladding in
this field is a high productivity with minimal influence due
to a low heat input on surrounding material by thermal
stresses [2]. Therefore, the aim of the contribution is to de-
scribe the effects of laser processing on the microstructure
of laser cladded H13 tool steel using orientation imaging
microscopy (OIM) based on electron backscatter diffrac-
tion (EBSD) and other techniques.

Laser cladding was carried using an IPG 3 kW Yt:YAG
fibre laser. The laser power density of 114 J/mm® was ap-
plied to form a volume consisting of five overlapping lay-
ers, see Fig. 1. The martensitic structure was observed on

the cross-section of the clad using electron backscattering
diffraction, see inverse pole figures (IPF) of ferritic phase
in Fig. 2. The original austenite grains with a characteristic
size of 20-50 um, which were formed during the transition
of the melt into a solid phase and whose were subsequently
transformed into martensitic or bainitic laths, are clearly
seen in the figure. It has to be noted that the EBSD tech-
nique is not able directly distinguish ferrite and martensite.

Further, the clads were subjected to X-ray diffraction
measurement, tensile testing, wear resistance and hardness
measurement for comprehensive utilization evaluation of
laser cladding.

Measurements were supported by the project TH02010664
of the Technology Agency of the Czech Republic and by
University of Groningen. This work was supported by the
Grant Agency of the Czech Technical University in Prague,
grant No. SGS19/190/0OHK4/3T/14.
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Figure 1: Metallographic cross-section of the clad AISI H13 tool steel with marked directions and area which was observed

using OIM.
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