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ABSTRACT

A series of non-natural N-acyl derivatives of lactosamine is incubated with recombinant a(l-
3)galactosyl-transferase and UDP-galactose. The enzyme shows a high promiscuity towards the non-
natural acceptors. It selectively transfers a galactose unit onto the 3-OH group of the terminal B-linked
galactose in an a-mode to give an array of linear-B trisaccharides. © 1998 Elsevier Science Ltd. All rights reserved.

The biological role of cell surface oligosaccharides in a variety of cell adhesion phenomena is now well
establishedl’z. As a result this, class of highly homofunctional molecules is currently examined for
potential pharmaceutical applications“. One recent interest included the immunological properties of

)

oligosaccharides with terminal m-galactosides5 6 we recently showed that a number of recombinant
glycosyl-transferases turned out to be versatile tools to prepare oligosaccharide libraries on a preparative
scale’. The investigated transferases surprisingly tolerated a wide range of non-natural acceptors8 and
non-natural donorsg, as well as combinations thereof IO.

Here we wish to report our findings concerning the preparative use of pig a(1-B)gglactosyl-gransferasel :

The recombinant enzyme was obtained by expression-cloning from porcine tissue' ~. The recombinant
pig enzyme6 transfers (see scheme) a galactose unit from the activated donor UDP-galactose 2 onto the
3-OH group of a terminal B-linked galactose - like the type-II disaccharide 1 - in an a-mode to give the
linear-B trisaccharide structure 3 (R = Ac). This immunologically relevant trisaccharide epitope is
recognized by more than 1% of preformed human 1 gGsG’M, In order to investigate the binding properties
of these antibodies, which exhibit a high degree of microheterogeneityls, we prepared a panel of linear-
B trisaccharides 3.

A series of type-1I disaccharides 1, which have the natural N-acetyl group (see scheme, R = Ac) replaced
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by non-natural acyl moieties have been available from a previous chemo-enzymatic synthesis7. The
disaccharides 1 (see table for selected examples) are subsequently incubated with UDP-gal and recombi-
nant a(1-3)gal—tl6. Surprisingly, a wide range of N-acyl derivatives 1 are accepted by the enzyme. The
natural N-acetyl group can e.g. be replaced by a carbamate (entry 2) or various protected amino-acid
derivatives (entries 3, 4, 6, 7). Also bulky aromatic residues, either lipophilic (entry 8) or hydrophilic
(entries 9 - 11), are tolerated and are a-galactosylated in the expected manner in preparatively useful
amounts. Some modest yields (entries 2, 3, 10) stem from the low solubility of the corresponding

acceptors 1, which should be optimizable.
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Scheme: Enzymatic glycosylation with recombinant o.(1-3)galactosyl-transferase.

All structures 3 have been proven by 'H NMR-, 13C NMR- and MS-spectra. Characteristic proton- and
carbon-shifts are included in the table and are in good agreement with those of the parent compound
(entry 1). Indicative of a second, a-linked galactose unit in the compounds 3 are the proton signals at
about 5.10 ppm for H-1 (d, J ~ 3.3 Hz) and the corresponding C-1 signals at about 97 ppm. The (1-
3)linkage of the terminal galactose is further substantiated by a down-field shift of the C-3 signal7 of the
penultimate galactose from about 75 ppm in the disaccharides 2 to about 79 ppm in the target structures
3

In conclusion, our investigations show a high acceptor promiscuity for recombinant a(1-3)galactosyl-
transferase in vitro, making this transferase a useful tool for the glycochemist to synthesize rapidly and

unambiguously a library of non-natural linear-B trisaccharides'”. Further evaluations are in progress and

will be reported in due course.
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entry acyl % a-gal B-gal gleNAc other
(mg) C1 H-1* C1 C3 C-1 C
[e]
1 J\ 38 9705 510 10433 7902 10239 34.73
H,C (12.4)
e}
2 ~ J\ 4 9748 508 10476 79.57  103.01 117.55
"o (13.1)
[¢]
3 ZHN\/U\ 42 9736 511 10465 7943 10238 45.04
21.8)
o
4 /\)J\ 49 9723 S11 10437 7949 10190  129.00
ZHN (8.5)
o]
5 anocs~_J_ 61 9700 511 10422 798 10187  119.36
QL7
[¢]
6 _s 75 9733 508 10238 7939 100.65 15.25
(13.8)
NHAc
ﬁ o
7 s 84 9685 508 10416 7877 10191 37.85
(23.9)
NHAc
(o]
8 64 9735 510 10468 7943 10267  129.56
(7.2)
o}
HO
9 69 9776 505 10513 8001  102.84 13831
a7.n
OH
0]
HO N
10 R 27 9732 506 10455 7944 10214 34.74
N (6.6)
OH
OH o
N\
1 | 64 9738 510 10472 7946 10261 127.12
= (10.4)
OH

Table: Yields and NMR-data of the o-galactosides 3; all measurements in CD;0D (400 MHz resp. 62.9

MHz with internal ref. 3.31 ppm CD30D and 49.00 ppm CD;0D); * doublet (J ~ 3.3 Hz).
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