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Abstract

Affinity-purified tulip lectin was used to grow single crys-
tals under a variety of conditions. Several morphologically
different crystal forms could be obtained, some of which
diffract to a resolution of 3.3 A. The crystals were analysed
by rotation photography on beamline 7.2 of the Dares-
bury Synchrotron Source and were shown to be ortho-
rhombic with unit-cell dimensions a=51.8(1), b=
64.4 (1), ¢=2449(3)A or monoclinic with unit-cell
dimensions a=49 (1), b=82(1), c=161(2Q)A, B=
104 (2)°.

Introduction

Lectins are proteins of non-immune origin specifically
recognizing complex carbohydrate cell determinants
(Goldstein, Hughes, Monsigny, Osawa & Sharon, 1980).
Although their function remains mostly obscure, plant
lectins have been well studied and are used in a wide
variety of immunological and biochemical applications.
Most of this work has focused on the seed lectins from
legume plants (Van Driessche, 1988), but it has become
apparent that large amounts of lectins, often with unusual
properties, can be isolated from species of other plant
families (Riidiger, 1988).

In recent years a variety of lectins has been purified from
monocotyledonous plants, most of them having unusual
polysaccharide affinities. Among these are lectins from the
families of Amaryllidaceae, Lilliaceae and Orchidaceae.
These proteins are different from the dicotyledonous lec-
tins and exhibit some unique properties that make them
promising tools for the analysis and purification of glyco-
proteins. Some of them are selective inhibitors of retro-
viruses (Cammue, Peeters & Peumans, 1986; Van Damme,
Allen & Peumans, 1987a,b, 1988).

Three unrelated lectins have been purified from tulip
species (Cammue, Peeters & Peumans, 1986; Oda &
Minami, 1986; Oda, Minami, Ichida & Aonuma, 1987).
The N-acetylgalactosamine-specific lectin found in the
bulbs of tulips is a dimer or tetramer composed of identical
subunits with a molecular mass of 30 000 dalton and is not
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related to any other known plant lectin. The lectin has a
specificity towards N-acetylgalactosamine and can be puri-
fied by affinity chromatography on a fetuin agarose
matrix. Its accumulation in bulbs is developmentally regu-
lated (Van Damme & Peumans, 1989).

Until now only two monocotyledonous lectins have been
crystallized: wheat-germ agglutinin and the mannose-
specific lectin from snowdrop bulbs (Wright, 1977; Wright,
Kaku & Goldstein, 1990), both totally unrelated to the
tulip lectin. Only in the case of wheat-germ agglutinin has
the three-dimenstonal structure been elucidated. We thus
present here the first report on the crystallization of a
lectin from a species of the Lilliaceae family.

Experimental
Materials

Tulip bulbs (Tulipa cv. Darwin Hybrid - Golden Apel-
doorn) were obtained from a local purchaser. This cultivar
is a hybrid resulting from crosses between Tulipa gesner-
iana, T. snaveolens and T. kaufmanniana. Fetuin agarose
was purchased from Sigma Chemical Co. (St Louis, Mis-
souri, USA). Diethylaminoethyl (DEAE)-Bio-Gel was a
product of Bio-Rad Laboratories (Richmond, California,
USA).

Purification of tulip lectin

The bulb lectin from Tulipa was purified following a
modification of the procedure of Cammue, Peeters &
Peumans (1986). Briefly, tulip bulbs, depleted of their outer
scleroid layer, were homogenized with a blender in 1.2%
NaCl and extracted overnight at room temperature. After
centrifugation and filtration over glasswool, solid
(NH,),SO, was added to a final concentration of 0.3 M.
The clear solution was applied to a fetuin agarose column
equilibrated with 0.3 M (NH,),SO,. Unbound proteins
were washed off with 0.3 M (NH,),SO, and the lectin was
desorbed with 20 mM unbuffered 2,3-diaminopropane.
The resulting solution was dialyzed against 10 mM
TRIS pH 8.8 and applied to a DEAE column equilibrated
with the same buffer. The lectin was eluted using a linear
gradient of 0~500 ma NaCl in 10 mM TRIS pH 8.8. The
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