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ABSTRACT 

Haemolymph from the cIam Tridacna maxima precipitated with purified 
H-blood-group substances, Helix pomatia galactogen, and pneumococcus type XIV 
polysaccharide. Although gel diffusion, gel electrophoresis, and inhibition experiments 
indicated that only a single precipitating lectin was present in the haemolymph, 
quantitative precipitin and haemagglutination results suggested that a second 
agglutinin with anti-H-like specificity was also present. Evidence obtained From 
hapten inhibition experiments indicated that the precipitin that reacts with 

pneumococcus type XIV polysaccharide can be inhibited by a number of simple 

sugars. Of the compounds tested, 2-acetamido-2-deoxy-D-galactose was the best 
inhibitor of precipitation with pneumococcus type XIV polysaccharide and of 

haemagglutination with human erythrocytes, but the inhibition experiments showed 
that the extract was also markedly inhibited by D-galactosamine hydrochloride, 
D-galactose, lactose, and p-nitrophenyl j?-D-galactopyranoside. The Iatter compound 

was more active than its parent sugar, which was in turn a more potent inhibitor than 
p-nitrophenyl a-D-galactopyranoside. Melibiose, raffinose, and stachyose, compounds 
which each contain terminal cc-linked D-gakK%OpyranOSyl residues, were relatively 
weak inhibitors. The combining sites of the lectin that reacts with pneumococcus 
type XIV polysaccharide appear, therefore, to be most complementary to 2-acetamido- 
2-deoxy-D-galactopyranosyl residues, probably in P-linkage. 

INTRODUCTION 

Non-antibody agglutinins, or lectins ‘, from a variety of plants and invertebrates, 
although first detected by their ability to agglutinate red blood cells2*3, are now being 

increasingly used in many areas of the biological sciences. Lectins are proving valuable 
in structural investigations of polysaccharide&*, for the isolation of po1ysaccharide.s 

*Dedicated to Professor Michael Heidelberger in honor of his 87th birthday. 
SAddress for correspondence. 
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where o-galactose is B-linked, and with the three oligosaccharides, melibiose, raffinose, 

and stachyose where, in each case, D-galactose is terminal and cr-linked. On a molar 
basis, lactose was approximately 9 times as effective in producing inhibition as 
melibiose and rafhnose, and approximately 20 times as effective as stachyose. 

The importance of the groups and the stereochemicai arrangement of the groups 
at positions 2,4, and 6 on the pyranose ring warrants some discussion_ The inhibition 

obtained with 2-acetamido-2-deoxy-D-galactose, the weak inhibition seen with 

2-acetamido-2-deoxy-D-glucose, and the lack of inhibition seen with a concentration 
as high as 10~~ of 2-acetamido-2-deoxy-D-mannose indicates that the orientation of 

the acetamido group at C-2 is important. The presence of an acetamido group in the 

correct orientation at C-2 is not absolutely essential for binding, however, since both 
D-galactose and D-galactosamine reacted with the lectin combining site. A hydroxyl 

group above the ring at C-4 in the Haworth’s projection is preferred since 2-acetamido 

2-deoxy-D-galactose and D-galactose were each markedly better inhibitors than 

2-acetamido-2-deoxy-D-glucose. The importance of the substituent at C-6 and a 

further demonstration of the importance of the stereochemical arrangement of the 

hydroxyl groups at C-2 and C-4 was demonstrated by the results obtained with 

D-fucose (6-deoxy-D-galactose). This monosaccharide differs from D-galactose only 

at C-6, but it proved a much poorer inhibitor than D-galactose. By contrast, D-fucose 

was significantly more active than c-glucose, which differs from D-galactose only in 

the orientation of the hydroxyl group at C-4. 
Explanations for the transient inhibition observed when pneumococcus type 

XIV polysaccharide was examined in HAI experiments, and the residual HA activity 
found in the supernatants from the quantitative precipitin tests are, at this stage, 

speculative. These findings may be due to the presence of anti-H-like agglutinins in the 

T. maxima extract, but purification studies are necessary before this explanation can 

be accepted. Use of a pure lectin preparation is also necessary to check the just 

mentioned sugar inhibition results obtained with unfractionated T. maxima extract. 

Based on the specificity data obtained so far, affinity chromatography experiments 

are being undertaken in an attempt to purify the lectin(s) present in T. maxima 

haemolymph. 
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