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Natural killer cells (NK cells) are large granular
lymphocytes able to kill virally infected, stressed or

tumor cells. Unlike T-cells, the activity of NK cells is
innate.

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 inhibits NK cell cytotoxicity; however, it may
have also activation effects in some cases. Extracellular
domains of both binding partners, NKR-P1 and LLTI,
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 [2]. The protein with GlcNAc,Mang 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 LLTI1 structures show that LLT1 follows the
“classical” mode of dimerization known from other
structures with the same fold (CD69 [3], Clr-g [4]). The
series of the LLT1 structures (PDB codes 4QKG, 4QKH,
4QKI, 4QKJ) bring insight into variability 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 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 Instruct, part of the European
Strategy Forum on Research Infrastructures (ESFRI)
supported by national member subscriptions.

[1] Skdlovd et al., Acta Cryst. 2015, D71, 578-591. [2]
Bldha et al., Protein Expres. Purif. 2015, 109, 7-13. [3]
Natarajan et al., Biochemistry 2000, 39, 14779-14786.
[4] Skdlovd et al., J. Immunology 2012, 189, 4881-4889.

s265



Figure 1. Monomeric form of LLT1 (PDB code 4QKG) and its
crystal contacts.
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MASSIFI is a unique facility for the high throughput,
fully automatic characterisation and data collection of
crystals of macromolecules. The new service is not
designed to replace user visits to the synchrotron but
rather to do the hard work of screening crystals or
collecting data sets through the night, freeing researchers
to spend time on more challenging data collection
problems and study the underlying biology. Beam time is
booked flexibly and samples then enter a queuing system,
users interact with the beamline by describing
experimental requirements, that are used by the beamline
software to set data collection parameters, in a database,
ISPyB, where results are also viewed and downloaded.
The service is made possible by RoboDiff — a new
ESRF-developed sample changer that also acts as a
goniometer —, a highly intense X-ray beam (3 x 102
ph/sec in 100 x 50 um?) and complex workflows that
fully evaluate samples, centre the best volumes and
collect diffraction data sets optimised for maximum
resolution with minimised radiation damage. As
MASSIF1 is fully automatic, data are collected for the
first time in a consistent manner and should allow the
accumulation and comparison of a large amount of
information that was previously unknown, including the
exact dimensions of crystals and deeper information
about their quality. Once the beamline has been running
for an extended period, it will provide a treasure trove of
additional information to feed back into crystallisation
experiments and the software used to collect the data. In
less than three months of operation more than 6 million
diffraction images have been collected from 4272
samples ranging from initial hits from crystallisation
experiments to large-scale data collection for drug
discovery programmes. The automatic routines developed
are often able to locate crystals more effectively than the
human eye and in many cases have obtained higher
resolution data sets as all positions within a sample can be
evaluated for diffraction quality. The routines used on
MASSIF-1 have been developed using a workflow tool
that is also used to provide a wide variety of complex
data acquisition protocols available on all ESRF MX
beamlines.
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Figure 1. Summary page of data collections performed on
MASSIFlas seen in ISPyB showing diffraction quality maps,
snapshots and the results of processed data.
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