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Summary: One of the main difficulties in the research of lectins is the absence of an adequate technique for their
specific and routine detection. Here, we present a photoreactive carbohydrate-probe which could help to overcome
this problem. The probe was comopsed by joining four segments:

(i) a carbohydrate moiety,

(ii) the digoxigenin tag,
(iii) the photoreactive cross-linker and
(iv) the lysyl-lysine backbone.

After incubation with lectins in the dark, the probe can be activated and cross-linked to the lectins by illumination.
The result is a lectin with covalently incorporated digoxigenin tag. Such a labelled lectin can be easily identified
using anti-digoxigenin antibodies in a Western blot technique. This method is of high specificity and sensitivity and

enables direct detection of lectins in complex mixtures, even whole cell homogenates.

Introduction

Almost all living cells contain a large number of dif-
ferent carbohydrate structures on their surface (1). The
potential for encoding information contained in these
carbohydrates is immense (2, 3). In peptides and oligo-
nucleotides, the information content originates only
from the number of monomeric units and their sequence,
whereas in carbohydrates, information is also encoded
in the position and anomeric configuration (o or f) of
the glycosidic unit, and in the occurrence of branching
points (4). According to the current knowledge of the
biosynthetic machinery which generates the carbohy-
drate structures, the glycosyltransferases responsible for
the assembly process have highly specific substrate
requirements and each enzyme generates only a very
limited number of bonds (5, 6). Thus, the diversity exist-
ing in carbohydrate structures presumably arises from a
multiplicity of synthetic enzymes, suggesting that infor-
mation can be, and probably is encoded in carbohy-
drates.
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Lectins are physiological receptors for glycoconjugates,
thus being the molecules responsible for interpretation
of information contained in carbohydrate structures (7).
Although known for more than a century (8), lectins
have only recently started to attract wider attention. This
was mainly prompted by studies which demonstrated
lectins as useful reagents for detection and isolation of
glycoproteins (4). The idea that lectins may act in cell
recognition originates from Harrison & Chesterton, who
proposed that a group of low M, B-galactoside-specific
animal lectins, which they have called galaptins, might
mediate adhesion via a cell-cell bridging mechanism (9).
The background for this hypothesis was the realization
that surface carbohydrates may function in cell recogni-
tion (10, 11), and demonstration that lectins are not con-
fined to plants, as originally believed, but are ubiquitous
in nature (4, 7).

The major obstacle in the research of lectins is the ab-
sence of an adequate technique for specific detection of
carbohydrate-binding activity. Generally, it is first nec-






Lauc et al.: Photoreactive carbohydrate probe for lectin detection

937

This probe is the first method which enables direct de-
tection and identification of lectins on a Western blot
and it should be of a great help to all researchers study-
ing changes in lectins under various conditions (e.g.,
development, ageing, stress, cancer etc.).
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