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The availability of simple preparative methods based on affinity chromatography 
has been a stimulus to research on lectins’, beginning with the use of Sephadex G75 by 
Agrawal and Goldstein* to prepare concanavalin A. For the purification of such D-galactose- 
specific lectins as those from Bandeiraea simplicifolia3 and Arachis hypogaea4 (the pea- 
nut), two types of affhritychromatography media have been described. In the first, deriv- 
atives of 2acetamido-2deoxy-D-galactose’or D-galactose6are prepared and either coupled 
to agarose beads via activation with cyanogen bromide’, copoIymerized with acrylamide6, 
or coupled to aminoethyl-poly(acrylamide) by reductive amination’. The second approach 
avoids the multi-stage syntheses of the first by employing guaran (guar gum), a soluble 
galactomannan. The guaran may be physically entrapped in beads of poly(acrylamide) 
gelw or cross-linked by epichlorhydring. Beads of agarose gel may also be used directly 
as affinity media, but their capacity is low unless they are fust subjected to mild acid 
hydrolysis lo. 

Divinyl sulfone has been used to couple materials to beads of agarose ge1115r2 and 
to improve the mechanical properties of agarose beads’?“. We report a simple procedure 
for making cross-linked gels from such soluble polysaccharides as guaran by using this 
reagent. These gels have good flow properties and chemical stability, and are therefore 
suitable for affinity chromatography. 

The appropriate level of reagent for cross-linking was explored in preliminary 
experiments with the dextran B1355S1,3_ The capacity of gels prepared from this 
dextran with various amounts of divinyl sulfone was measured for concanavalin A. The 
capacity fell rapidly as the amount of cross-linker was increased, until a plateau was 
reached where capacity seemed relatively insensitive to the concentration of cross-linker 
(Fig. 1). The amount of divinyl sulfone may therefore be chosen in this region on the 
basis of mechanical properties rather than capacity. Guaran cross-linked with 5% of 
divinyl sulfone proved a suitable medium for preparing the lectins from B. simplicifoiia 
(Fig. 2) and A. hypogaea. The yields were similar to those by other methods in the litera- 
ture and the products were of high purity, as judged by disc-gel electrophoresis. 

*Dedicated to Dr. Allene R. Jeanes on the occasion of her retirement. 
jN.R.C.C. Publication No. 16843. 
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Fig. 1. Capacity of divinyl sulfone cross-linked gels (prepared from dex&an B1355S1,3) for con- 
canavalin A. The ordinate represerits the amount of protein released by methyl a-r)-glucositie from 
100 mg of cross-linked dextran, and the abscissa the amount of divinyl sulfone orl) added to the 
dextxan to cross-link it. 

We have also successfblly prepared divinyl sulfone-cross4inked gels from other 
soluble polysacchtides, including the yeast phosphomannan Y1842 and a number of 
dextrans. These products were used in immunochemical work‘on the bovine-serum 
protein conglutinin, which reacts with Y1842 (N.M. Young and MA Leon, unpublished 
results) and the dextranspecific murine myeloma proteinI MOPC 104E. During these 
experiments, agglutination of the gel particles by the proteins was observed, and it is 
possible that cross-linked polysaccharides could provide a stable materiaI for agglutina- 
tion assays of lectins and antibodies. 
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?&. 2. Purification of B. SimplicifoIia lectin by aftiity chromatography on guaran, cross_&&& by 
divinyl sulfone. 
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EXPERIMENTAL 

Matetik - Guaran was obtained from Sigma Chemical Co., divinyl sulfone 
from Aldrich Chemical Co., Inc., and 3. simplicifolia seeds from Calbiochem. Con- 
canavalin A was prepared by the method of Agrawal and Goldstein’. Dextran B135531,3 
was kindly provided by Dr. Allene Jeanes. 

Divinyl sulfone-dextran. - Aliquots of a so!ution of dextran B1355Sl,3 (200 
mg/rnl) in 0.2M sodium hydroxide were treated with various amounts of divinyl sulfone. 
The required amount of reagent was measured onto the tip of a spatula and thoroughly 
mixed into the solution. After 1 h at room temperature, the solid products were broken 
up, mixed with water, and ground in a Ten Broeck tissue grinder until finely divided. The 
products were washed with water, and dehydrated by successive washes with 50% aque- 
ous Z-propanol, 100% 2-propanol, and finally ether. 

The capacities of the divinyl sulfone-dextran gels for concanavahn A were 
measured by incubating 1 ml of a 2% suspension of the gel with 1 ml of 10 mg/rnl 
concanavalin A in triethanolamine-buffered saline16, pH 7.4, for 15 rnin at 37”. The 
gels were washed with the buffer by centrifugation, and the adsorbed concanavalin A 
was eluted with 0.5~ methyl a-D glucoside. The amounts of concanavalin A were deter- 
mined from the absorption at 280 nm of the extracts by using the extinction coefficient 

- E;&,n, = 12.6. 

DivinyZ sulfone-guaran. - Guarm (2 g) was made into a smooth paste with 20 
ml of 0.2M sodium hydroxide and 100 @ of divinyl sulfone was thoroughly mixed into it. 
After 90 min, the gel was broken up and washed as already described. The gel particles 
were roughly fractionated by suspending them in 500 ml of water in a 500~ml measuring 
cylinder and collecting the material settling after 1 h. The yield was approximately 50 ml 
of settled gel. Upon drying, 30 mg of crosslinked polysaccharide was recovered per ml of 
settled gel (an overall yield of _ 75%). A column (1.6 X 19 cm) was prepared from the 
gel and equilibrated with 0.9% sodium chloride. The flowrate was 20 ml/h. 

Purification of A. hypogaea lectin. - An extract was prepared from 95 g of 
milled, defatted peanuts as described by Lotan et aL4. The material precipitated by 60% 
saturation with ammonium sulfate was redissolved and dialyzed against 0.9% sodium 
chloride. After centrifugation, the extract (175 ml) was applied to the divinyl sulfone- 
guaran column, which was then washed with 0.9% sodium chloride. The lectin was 
eluted with 0.1 M D -galactose in 0.9% sodium chloride; yield 152 mg. Lotan et al. 4 
obtained 147 mg from 100 g of defatted meal. The product showed a single band in 
disc-gel electrophoresis. 

Putification of B. simplicifolia leetin. - An extract was prepared from 100 g of 
defatted B. SimpIicifolia meal by the method of Hayes and Goldstein’ and the material 
precipitating between 55 and 75% saturation by ammonium sulfate was collected, 
redissolved and dialyzed against phosphate-buffered saline containing calcium3. The 
dialyzed extract was fractionated on the guaran column in the same buffer. The 
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lectin was eluted with 0.1~ D-galactose in buffer; yield 88 mg. From the same amount 
of meal, Hayes and Goldstein3 obtained 110 mg and Horisberger*, 96 mg. In disc-gel 
electrophoresis, the product gave a single band at acid pH, and multiple bands at alkaline 
pH, as previously reported3. 
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