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Human Serum Fucosyltransferase and Tumor Therapy

Bauer et al. have described an eleva-
tion in plasma fucosyltransferase activity
in plasma of patients with neoplastic dis-
ease (/). Three assays were performed:
transfer of fucose onto endogenous
plasma acceptors, transfer of fucose on-
to the 2'-position of the terminal galac-
tose of desialated fetuin («a,-fucosyltrans-
ferase), and transfer of fucose onto the
3'-position of the terminal N-acetyl-
glucosamine of desialodegalactofetuin
(as-fucosyltransferase). While the data
cannot be disputed, it appears that the
enzymatic activities they actually mea-
sured are different from those that they
described.

An acceptor with terminal galactose
and subterminal N-acetylglucosamine
such as desialated fetuin can accept fu-
cose in two positions: the 2’-site on the
terminal galactose and the 3’-unsubsti-
tuted position on the subterminal N-ace-
tylglucosamine (2). Only with a different
acceptor such as phenyl-B-galactoside
(@) can «,-fucosyltransferase be mea-
sured unambiguously. The use of an ac-
ceptor with a terminal N-acetylgluco-
samine appears to measure transfer of
fucose onto. an internal asparagine-
linked N-acetylglucosamine ¢), not onto
the 3’-position of the terminal N-acetyl-
glucosamine. Watkins does mention
transfer onto the 3’-position in the sum-
mary of (2), but in the text and in (5), it is
clear that the author means an N-acetyl-
glucosamine residue subterminal to ga-
lactose. What Bauer et al. call a,-fuco-
syltransferase is therefore a mixture of
ay- and ay-fucosyltransferases, while the
so-called «aj-fucosyltransferase is some-
thing else.

Since plasma may contain endogenous
acceptors for several fucosyltransfer-
ases, it seems unlikely that the activity of
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any individual enzyme can be deduced
by subtraction of an ‘‘endogenous’’ level
of activity from results obtained by addi-
tion of an exogenous accepter. Further-
more, we have shown (6) utilizing N-ace-
tylglucosamine terminal acceptors that
the plasma level of fucosyltransferase
rises markedly during bone marrow hy-
perplasia after chemotherapy. A specific
inhibitor of endogenous activity of other
plasma fucosyltransferases was used in
the latter study. In order to delineate
fucosyltransferase elevation related to
neoplasia from an elevation related to re-
generation of a normal marrow popu-
lation after drug therapy, it is therefore
necessary to know your acceptor.
DaviD KESSEL
Department of Oncology, Wayne
State University School of Medicine,
Detroit, Michigan 48201
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Kessel's comment (/) on our report (2)
was surprising since he and his co-work-
ers use, in principle, the same assay sys-
tem as we (3).

The hydrogen ion-dependent fucosyl-
transferase adds fucose primarily to the
terminal galactose residues of both gly-
coproteins @) and glycolipids (5) by
forming (1 — 2) linkages. Only when us-
ing a low molecular weight acceptor such
as N-acetyllactosamine are considerable
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amounts also transferred to N-acetyl-
glucosamine (6). Though N-ethyl-
maleimide (NEM) preferentially, not ex-
clusively, inhibits a,-fucosyltransferase,
ay-fucosyltransferase can be affected as
well. It has been recently reported (7)
that in a patient with leukemia, the activ-
ity of a;-fucosyltransferase was inhibited
by 55 percent in the presence of 3.3 mM
NEM. The determinations are further
complicated by our observations that (i)
NEM can be less effective when inhib-
iting serum a,-fucosyltransferase of pa-
tients with recurrent malignancy, and (ii) a
fucosyltransferase with different charac-
teristics probably occurs in the serum of
tumor patients (8). Thus, that addition of
NEM is suitable when differentiating un-
equivocally between the two major hu-
man fucosyltransferases is probably re-
stricted to normal subjects and certain
cases of neoplasia.

We determined the acceptor for ay-
fucosyltransferase from the literature (5,
6). Our report (2) states that a,-fucosyl-
transferase adds L-fucose at the C-3
atom of N-acetylglucosamine. Since a
terminal N-acetylglucosamine on the ac-
ceptor is essential for enzyme activity
(9), and since this prerequisite is fulfilled
by desialodegalactofetuin, desialofetuin
(as used as the acceptor for a,-fucosyl-
transferase) is a very poor acceptor for
ay-fucosyltransferase.

The observation of elevated plasma
fucosyltransferase activity during bone
marrow hyperplasia does not contradict
our findings. We had previously demon-
strated (/0) that a substantial increase of
serum glycosyltransferases (apart from
deterioration of cell function) is due to
proliferative and secretory processes of
neoplastic or even normal cells.

CHRISTIAN H. BAUER
Biochemisches Institut der Albert-
Ludwigs-Universitit, Hermann-Herder-
Str. 7, D-7800 Freiburg, Germany
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