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Abstract

Two hexagonal crystal forms of tetrameric human
methylamine-treated a;-macroglobulin have been grown
by vapour diffusion. One of the crystal forms diffracts X-
rays beyond 9 A resolution. The space group of this form
is P6(2)22 or P6(4)22 with a = b =327, ¢ = 219 A and
with one dimer of a;-macroglobulin in the asymmetric
unit. Several data sets have been collected by the use of
synchrotron radiation at cryogenic temperature. A native
data set extending to 10 A resolution has been obtained.
The merging R factor of these data is 10.3%.

Introduction

a;-Macroglobulin (a;M) is a plasma proteinase inhibitor
consisting of four identical 180 kDa subunits that are
disulfide bridged in pairs. Each subunit contains one
B-Cys-v-Glu thiol ester and a ‘bait region’ which can
be cleaved by many different proteinases. Complex
formation between proteinases and a;M is initiated by
specific limited proteolysis in the ‘bait region’. This
induces activation of the thiol ester and a conforma-
tional change, which physically traps the proteinase
inside the inhibitor. A large fraction of the proteinase
molecules are covalently bound, primarily through e-
lysyl(proteinase)-vy-glutamyl(a;M) [for reviews of the
structural and functional properties of a; M, see Sottrup-
Jensen (1987, 1989)]. Upon treatment of a;M with
methylamine, the thiol ester is cleaved, resulting in
inactive a;M (Sottrup-Jensen, Petersen & Magnusson,
1980). In electron micrographs this form, and also the
a;M-proteinase complex, has a compact H-like shape
(Boisset, Penczek, Pochon, Frank & Lamy, 1993; De-
lain, Pochon, Barray & Van Leuven, 1992; Schramm
& Schramm, 1982). Proteinases appear to bind in an
elongated central cavity of a;M (Arakawa, Nishigai &
Ikai, 1989; Boisset et al., 1989).
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The crystallization of a;M-MA (MA = methylamine)
and a;M-proteinase complexes has been reported earlier
(Andersen, Jakobsen, Thirup, Nyborg & Sottrup-Jensen,
1991; Delain et al., 1992; Lobermann, 1980; Wenger,
von Gruber & Schramm, 1991). Here we describe a
hexagonal crystal form of a;M-MA, which for the first
time allows the processing of data from crystals of
a;M. Although the resolution of these data are much
lower than that which is normally aimed for in protein
crystallographic studies, it should be compared with the
resolution of 30 A in the electron-microscopy studies of
this protein. A successful structure determination from
these data can therefore produce a more detailed model
than the one currently available thereby describing in
greater detail the important structural properties such as
the proteinase-containing cavity, the connection between
subunits and possibly the location of the thiol ester.
This could be of considerable benefit for functional
studies of the protein and help in interpreting data from
electron micrographs. Furthermore, it would provide a
good starting model for structure determination when
crystals of higher quality are available.

Materials and methods

asM was prepared from pooled outdated human plasma
(Sottrup-Jensen et al, 1980). a,M-MA was obtained
after incubating a;M with 0.2 M methylamine at pH 8.0
in the presence of 10 mM iodoacetamide for 4 h.

Sialic acids were removed from a;M-MA in order
to improve the homogeneity of the preparation prior
to crystallization. Reaction conditions for desializing
were 3.5mgml! a;M-MA, 50mUml™! neuramidase
type V (Sigma), 0.1 M sodium acetate pH 6.0, 0.025%
NaN3, 0.45 mM phenylmethanesulfonylfluoride (PMSF)
at room temperature. Desalting on a Sephadex G25
column equilibrated with reaction buffer was performed
after 6 h of reaction and the same amount of enzyme
was added. Following 12 h of digestion, a;M-MA was
separated from the enzyme on a Sephacryl $S200 column
equilibrated with 20mM Tris-HCl pH 7.7 and con-
centrated in Centricon-100 (Amicon Corporation) cells
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