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STRUCTURE AND GENOME RELEASE MECHANISM OF HUMAN CARDIOVIRUS
SAFFOLD VIRUS-3 (SAFV-3)
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Saffold virus (SAFV) is the human Cardiovirus closely re-
lated to the Theiler murine encephalomyelitis virus
(TMEV), of the family picornaviridae (1). It was reported
that, SAFV might cause respiratory, gastrointestinal, and
central nervous system infections (1,2). To date 11 geno-
types of SAFV have been identified (1, 3). In the present
study, the three-dimensional structure of SAFV-3 has been
determined at 2.5 A resolution. Although the architecture
ofthe major capsid proteins VP1, VP2 and VP3 of SAFV-3
is similar to other cardioviruses, there are some differences
on the surface loops. The presence of disulphide bond on
the surface of VP3, surprisingly diminish the stability and
infectivity of SAFV-3. Several capsid-binding and replica-
tion inhibitors of other picornaviruses fail to have any ef-
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fect on SAFV-3. It was also shown that SAFV-3
dissociates in to pentameric subunits upon the genome re-
lease.

1. ZollJ, et al. 2009. Saffold virus, a human Theiler’s-like
cardiovirus, is ubiquitous and causes infection early in life.
PLoS Pathog. 5: ¢1000416.

2. RenL,etal. 2010. Saffold cardioviruses of 3 lineages in
children with respiratory tract infections, Beijing, China.
Emerg. Infect. Dis. 16: 1158-1161.

3. Himeda T, Hosomi T, Okuwa T, Muraki Y, Ohara Y
(2013) Saffold Virus Type 3 (SAFV-3) Persists in HeLa
Cells. PLoS ONE 8(1): ¢53194.
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Natural killer cells (NK cells) are large granular lympho-
cytes — a type of white blood cells. They are able to kill
virally infected, stressed or tumor cells. Unlike T-cells, the
activity of NK cells is innate, they do not need to have pre-
vious experience with a tumor — they are natural killers.

NKR-P1 (CD161) is a receptor on a surface of human
NK cells. LLT1 is a ligand for NKR-P1 receptor, expressed
primarily on activated lymphocytes and antigen presenting
cells. The interaction of the ligand with the receptor inhib-
its NK cell cytotoxicity; however, it may have also activa-
tion effects in some cases. Extracellular domains of both
binding partners, NKR-P1 and LLT1, have C-type lectin
like (CTL) fold.

Using X-ray diffraction, we determined four structures
of LLT1 [1] from protein produced in HEK293S GnTI-

cells. The protein with GlcNAc,Mans glycosylation packs
into hexamers (consisting of three dimers) in crystals. The
protein deglycosylated after the first N-acetylglucosamine
was found in our crystal structures in forms of dimers (in
pH 7.0) and monomers (in pH 3.5).

The LLT1 structures (Figure 1) show that LLT1 fol-
lows the “classical” mode of dimerization known from
other structures with the same fold (CD69 [2], Clr-g [3]).
The series of the LLT1 structures bring insight into vari-
ability of the dimerization interface, flexibility of the outer
long loop of the CTL domain and influence of
glycosylation on the structure.

This study was supported by BIOCEV CZ.1.05/1.1.00/
02.0109 from the ERDF, by the Czech Science Foundation
(project 15-15181S), by the Ministry of Education, Youth

© Krystalograficka spole¢nost



&

Materials Structure, vol. 22, no. 1 (2015)

and Sports of the Czech Republic (grant LG14009), by
Charles  University  (UNCE  204025/2012, SVV
260079/2014), High Education Development Fund (FRVS
669/2013), BioStruct-X (EC FP7 project 283570) and In-
struct, part of the European Strategy Forum on Research
Infrastructures (ESFRI) supported by national member
subscriptions.

1. Skalova et al., Acta Crystallographica D, in press.
2. Natarajan et al., Biochemistry, 2000, 39, 14779-14786.
3. Skalova et al., J. Immunology, 2012, 189, 4881-4889.
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Figure 1. Structure of LLT1 in dimeric (cyan) and monomeric
form (orange). The loop which position differs in dimer and
monomer is on the right side (dimer - dark blue, monomer - ma-

genta).

A REFINED ATOMIC SCALE MODEL OF THE SACCHAROMYCES CEREVISIAE
K'-TRANSLOCATION PROTEIN TRK1P COMBINED WITH EXPERIMENTAL
EVIDENCE CONFIRMS THE ROLE OF SELECTIVITY FILTER GLYCINES AND
OTHER KEY RESIDUES
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Potassium ion (K") uptake in yeast is mediated mainly by
the Trk1/2 proteins that enable cells to survive on external
K" concentration as low as a few uM. Fungal Trks are re-
lated to prokaryotic TRK and Ktr and plant HKT K trans-
port systems (the SKT protein family). Overall sequence
similarity is very low, thus requiring experimental verifica-
tion of homology models. Here a refined structural model
ofthe Saccharomyces cerevisiae Trk1 is presented that was
obtained by combining homology modeling, molecular dy-
namics simulation and experimental verification through
functional analysis of mutants. Structural models and ex-
perimental results showed that glycines within the selectiv-
ity filter, conserved amongst the K-channel/transporter
family, are not only important for protein function, but are
also required for correct folding/ membrane targeting.

A conserved aspartic acid in the P, helix (D79) and a
lysine in the M2p, helix (K1147) were proposed earlier to

interact. Our results suggested individual roles of these res-
idues in folding, structural integrity and function. While
mutations of D79 completely abolished protein folding,
mutations at position 1147 were tolerated to some extent.
Intriguingly, a secondary interaction of D79 with R76
could enhance folding/stability of Trkl and enable a
fraction of Trk1[K1147A] to fold.

The part of the ion permeation path containing the se-
lectivity filter is shaped similar to that of ion channels.
However below the selectivity filter it is obstructed or reg-
ulated by a proline containing loop. The presented model
could provide the structural basis for addressing the long
standing question if Trkl is a passive or active
ion-translocation system.
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THE EUROPEAN XFEL AND ITS POTENTIALS IN STRUCTURAL BIOLOGY

Janos Hajdu

Uppsala University and The European XFEL

At the beginning of 2017, the European X-ray Free-Elec-
tron-Laser (XFEL) in Hamburg will begin user operations.
Free-electron lasers are the most brilliant sources of X-rays
to date, exceeding the peak brilliance of conventional
synchrotrons by a factor of 10 billion, and improving. In
the duration of a single flash, the beam focused to a mi-
cron-sized spot has the same power density as all the sun-
light hitting the Earth, focused to a millimetre square. The
interaction of an intense X-ray pulse with matter is pro-
foundly different from that of an optical pulse. A necessary
goal of research with these machines is to explore pho-
ton-material interactions in strong X-ray fields. The aim in
biology is to step beyond conventional damage limits and
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develop the science and technology required to enable
high-resolution imaging of both crystalline and non-crys-
talline biological objects at high resolution. Eligible targets
include single virus particles, organelles, cells, nano-
crystals, engineered nanoclusters and isolated macromo-
lecules. The talk will summarise developments at the
European XFEL and provide an overview of some of the
biological results from the Linac Coherent Light Source
(LCLS), the first hard X-ray free-electron laser. One of the
aims of the talk us explore possibilities for interested Czech
scientists to participate in revolutionary new experiments
at the European XFEL.

STRUCTURAL BIOINFORMATICS - A BRIDGE BETWEEN STRUCTURAL BIOLOGY
AND BIOINFORMATICS
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Structural biology of today is a well-defined field of sci-
ence. It is not so for bioinformatics, which is understood
from very narrow classical view (informatics of the ge-
nome) on the one hand, to very wide concept of informatics
of any biology related information. In all cases, bioinfor-
matics becomes an important field of science as the amount
of bio-related information, especially from Next Genera-
tion Sequencing (NGS), is increasing dramatically, and, for
the time being, there is no software tool available that
would be able to extract all the biological information hid-
den in the data.

In contrary, structural bioinformatics is relatively well
defined part of bioinformatics (see, for example [1-2]),
which is related to the analysis and prediction of the three-
dimensional structure of biological macromolecules.The
term structural has the same meaning as in structural biol-
ogy, and structural bioinformatics can be seen as a part of
computational structural biology. Even if the grow of 3D
structural data is much lower compared to NGS, also here
the increase is exponential and calls for new approaches to
extract structurally and/or biologically relevant informa-
tion.

In our group, we have developed several software tools
that are able to help in solving such a task. These are
MotiveQuery [3] for quick finding and extraction of
biomacromolecular fragments, SiteBinder [4] for fast and

accurate comparison of these fragments, MotiveValidator
[5] and ValidatorDB [6] for validation of ligands and non-
standard residues, and AtomicChargeCalculator [7] for
calculation of partial atomic charges. Last but not least, we
have developed also MOLE [8], a software tool for detec-
tion and characterization of channels and pores in
biomacromolecules. All the software tools are accessible
from the link http://ncbr.muni.cz/WebChemistry.

1. Bourne, P.E., and Gu, J. (2009) Structural Bioinformatics
(2nd edition), John Wiley & Sons, New York, ISBN
978-0-470-18105-8.

2. Bourne, P.E., and Weissig, H. (2003) Structural
Bioinformatics, Wiley ISBN 0-471-20199-5.
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