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Crystallization and preliminary diffraction studies of the extracellular region of human p38 killer cell
inhibitory receptor (KIR2)
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Abstract

Molecules of the human killer cell inhibitory receptor (KIR)
family, which belong to the immunoglobulin superfamily
(IgSF), arc cxpressed on the surface of natural killer (NK)
cclls and some subscts of T cells. These receptors function to
mediate the inhibition or activation of cytotoxic activity by
recognizing HLA class I molecules on the target cell. The
extracellular region of a p58 KIR's specific for HLA-Cw1,3,7
(KIR2) has been overproduced in Escherichia coli and
purified. The recombinant KIR2 has been crystallized in 9-
10% poly(ethylenc glycol) methyl ether (average M, = 8000),
50mM HEPES, 8% cthylene glycol, 0.5% octyl-B-glucoside,
pH 75, at 294K using the sitting-drop vapour-diffusion
method. Preliminary X-ray diffraction studics reveal the space
group to be hexagonal (P6,22 or P6522) with lattice constants
a=b=953c= 1308 A. A native data set A3 A resolution)
has been collected at the Photon Factory (A = 1.0 A).

1. Introduction

Natural killer (NK) cells lyse tumour and virally infected cells
(Malnati et al., 1993; Brutkiewicz & Welsh, 1995). The
presence of major histocompatibility complex (MHC) class [
molecules expressed on normal target cells generally inhibits
NK cell cytotoxicity. NK cells recognize MHC class 1 alleles
via clonally distributed surface receptors (Yokoyama, 1995;
Leibson, 1995; Raulet & Held, 1995: Gumpertz & Parham,
1995). Of such receptors, human killer cell inhibitory recep-
tors (KIR's) are transmembrane glycoproteins expressed on
NK cells and certain subscts of T cells (Colonna, 1996; Lanier
& Phillips, 1996).

Sequence analysis indicates that KIR's consist of N-
terminal extracellular regions of two or three immunoglo-
bulin superfamily (IgSF) domains with or without an
intraccllular  signal transduction tail that includes two
immune receptor tyrosine inhibitory motifs (ITIM’)
(Colonna & Samaridis, 1995; Wagtman et al., 1995; D'An-
drea er al., 1995; Dohring et al, 1996). KIR's arc cncoded
by a small family of gencs localized on human chromosome
19 at 19q13.4 (Baker er al, 1995; Suto et al, 1996). The
diversity of KIR c¢DNA's, including alternative splicing
variants (Dohring et al., 1996), results in receptors which
recognize distinct polymorphic determinants of HLA class I
molecules. Two KIR’s, KIR1 and KIR2, each containing two
[gSF domains, recognize distinct subgroups of HLA-C
alleles; KIR1 is specific for HLA-Cw2.4,56 and KIR2 is
specific for HLA-Cw1,3,7, whercas KIR's with threc IgSF
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domains rccognize either HLA-B alleles of the HLA-Bw4
serotype or HLA-A alleles.

Recently, the binding site of KIR’s on HLA-C molecules
has been mapped by analyzing the cytotoxicity of NK cells
towards mutant HLA-C transfected cells (Mandclboim ef al.,
1997). Tt has also been shown that a soluble recombinant
version of KIR1 consisting of the extracellular region,
produced in E. coli and refolded, can specifically bind
rccombinant HLA-Cw4 (Fan et al., 1996). In this paper, we
rcport the production and crystallization of the soluble
extracellular region of KIR2 (sKIR2).

2. Expression and purification

Plasmid pGEM?2 (Promega) was used as an expression vector
for the production of the extracellular domain of KIR2
(Maenaka et al., 1998). The gene encoding the Shine-Dalgano
and signal peptide sequence of pelB, the extracellular domain
of KIR2 (residues 1-224), a c-myc linker and (histidine)s-tag
were inserted in tandem between the HindIll and FcoRI
restriction sites of pGEM2 under the control of a T7
promoter. The resulting expression plasmid was designated
pKMATHNK2. E. coli strain BL21(DE3)pLysS cells
(Novagen) harbouring pKMATHNK?2 produced and secreted
the recombinant sKIR2 to the periplasmic space and media
(yield approximately 0.2 mg1™"). The rccombinant protein
was purified by chelate affinity chromatography (Ni-NTA
supcrflow, Quiagen) followed by ion-exchange chromato-
graphy (MonoQ, Pharmacia).

3. Crystallization

Crystals were obtained by the sitting-drop vapour-diffusion
method using microbridges (Harlos, 1992) in Linbro tissue-

culture plates. Preliminary crystallization trials were
conducted at 294K using Crystal Scrcen 1 and 11
(Hampton Rescarch). Typically, 1 pul of a Smgml ' protein

solution in 20 mM Tris, pH 8.0 was mixed in a 1:1 ratio
with the crystallization reservoir solution and the 2l
drops incubated at 294 K. Crystal screen II condition 37
[10% poly(ethylene glycol) methyl ether (average M, =
8000) (PEG 8000), 0.1 M HEPES, 8% ethylenc glycol, pH
7.5)] produced very fine needles (Fig. 1a). The addition of
0.5% octyl-B-glucoside in subsequent crystallization trials at
this condition yielded highly ordered rod-shaped crystals of
hexagonal cross section. The protocol was scaled up using
larger sitting drops (8 pl) prepared by the above mcthod
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