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Abstract 

A glucose specific lectin has been purified from the seeds of Canavalia gladiata (sword bean) 

in a single step by affinity chromatographic technique. For protein extraction, delipidated 

sword bean meal was homogenized with 100 mM sodium acetate-acetic acid buffer pH 5.5 

for 5 hours at 4-6oC. The clear supernatant was separated by centrifugation at 11,000 rpm for 

10 minutes at 4-6oC and designated as crude extract. The crude extract was subjected to 90% 

ammonium sulfate precipitation for overnight at 4-6oC. After centrifuge at 11,000 rpm for 10 

minutes 4-6oC, the precipitate was dissolved in 100mM sodium acetate-acetic acid buffer pH 

5.5 containing 1mM MnCl2, 1mM CaCl2 and 100mM NaCl. The protein solution was 

dialyzed against the same buffer to remove remaining ammonium sulfate. After dialysis, the 

sample was centrifuged and the clear supernatant was injected to the affinity column packed 

with Sephadex G-200 gel and equilibrated with binding buffer (100mM sodium acetate-acetic 

acid buffer pH 5.5 containing 1mM MnCl2, 1mM CaCl2 and 100mM NaCl). The column was 

washed to remove unbound materials. Gel-bound protein was eluted with 100mM sodium 

acetate-acetic acid buffer pH 5.5 containing 0.4M glucose. Finally, in order to remove salts 

and glucose from the eluted protein solution, it was dialyzed against deionized distilled water.  

The purity of the protein was checked by 12.5% SDS-PAGE method. The SDS-PAGE gel 

shows five bands in the lane of crude extract and single band in the lane of purified protein, 

which indicates the affinity matrix system was able to purify only one kind of protein in a 

single step. The molecular weight of the affinity purified sword bean lectin (SBL) was 

determined and it was found to be 28 KDa. 

The purified sword bean lectin powerfully agglutinate human blood types A, B, O 

erythrocytes almost equally. The order of hemagglutination activity with chicken and mice 

erythrocytes was mice>> chicken> human blood types A, B and O groups but not with the 

bovine and goat erythrocytes. This SBL was stable upto 60°C and showed maximum 

hemagglutinating activity at pH 7.5. The sugar inhibition assay exhibited its sugar specificity 

highly against D(+) glucose at Minimal Inhibition Concentration (MIC) of  25 mM and 

maltose, D(-) mannose, fructose at MIC of 3.125 mM. But lectins were not inhibited by the 

presence of  D(+) galactose, L(+) arabinose.  

Antiproliferation activity of purified SBL was tested against Ehrlich Ascites Carcinoma 

(EAC) cell in the swiss albino mice at a dose of 4 mg/kg/day and it worked as an active 

inhibitor. The result was compared with a known effective anticancer drug, bleomycin at the 

dose of 0.3 mg/kg/day (i.p.). The cell growth inhibition was found to be 77% and 90% for 
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SBL and bleomycin respectively. RBC level of EAC cell bearing mice increased to 8.6 which 

is very close to normal value of 9.4. The hemoglobin level also increased to 10.0 which 

is near to normal value of 11.4 gm/dl.  

Carrier of various drugs and bio-active molecules such as peptides, proteins and DNAs 

etc. through the cell membrane into cells has attracted increasing attention because 

of its importance in medicine and drug delivery. Therefore, SBL combining with 

inorganic carbonate apatite as drug carrier in different concentration was also used to treat 

EAC cell bearing mice to get a better result, but the result was not satisfactory. The combined 

effect of SBL and carbonate apatite decreased EAC cell growth inhibition from 77% to 47% 

and 45% to 9% when 5mM carbonate apatite (4 ml/kg/day) was used with SBL at 

the dose of 4mg/kg/day and 2.5 mg/kg/day respectively whereas 5mM carbonate apatite at 

the same dose itself gave a very good inhibition of 70%. The RBC and hemoglobin level 

increased after treating with carbonate apatite to 8.0 and 10.9 which is nearer to normal level 

of 9.4 and 11.4 respectively. Fluorescence study of SBL and SBL combined with carbonate 

apatite showed that surface induced denaturation of SBL was occurred when it was 

administered in combination with carbonate apatite. As a result it prohibit the individual 

antiproliferation effect of sword bean lectin and carbonate apatite.  







 
 

Chapter one: Single step purification of glucose binding lectin from sword bean 

 

3 
 

order to distinguish those lectins which are found in plants from those which are of animal or 

microbial origin. 

Bacterial surface lectins: Many intact bacteria possesses the ability to bind and agglutinate 

erythrocytes and other types of cells (Mirelman, 1986). These activities are frequently inhibited 

by sugars, suggesting the presence of lectins on the bacterial surfaces. 

Plant lectins: Plant lectins are the first and still the largest and best characterized group. It 

becomes apart that many of the lectin could be grouped into families with sequence homologies 

and common structural properties. The largest and the best-characterized family is that of the 

Leguminoseae lectins. Small families, also of plant lectins, are those from Nymphaeaceae (e.g. 

white water lily tuber) lectin. 

The main sources of lectins are mature seeds and tubers. Similar to the major reserve protein of 

the seeds, the bulk of the lectin is located in the cotyledons in organelles known as protein 

bodies. Small amount of lectin are present in other tissues such as leaves, bark, and roots 

(Etzler, M.E, 1986). Most plant tissues contain one lectin, but in some cases two (or more) 

lectins that differ in their sugar specificities and other properties. They are classified into a 

small number of specificity groups (Mannose, L-fructose, N-acetylglucosamine, N-

acetylgalactosamine, galactose and N-acetylneuramic acid) according to the monosaccharide 

that is the most effective inhibitor of the agglutination of erythrocytes. 

 

1.1.3 Biological properties of lectins 

Since virtually all cells come in a sugar coating, it is not surprising that lectins binds readily to 

cells. Such binding may result in a variety of biological effects. 

 

1.1.3.1 Agglutination 

Agglutination is the most easily detectable manifestation of the interaction of a lectin with cells, 

and to this very day is used to reveal the presence of a lectin in a biological source. The ability 

to agglutinate cells distinguishes lectins from other sugar-binding macromolecules, such as 

glycosidases and glycosyltransferases, and is therefore included in the definition of lectins 

according to Goldstein et al., (1980). 

For agglutination to occur the bound lectin must form multiple cross bridges between apposing 

cells. There is, however, no simple relation between the amount of lectin bound and 
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agglutination. Cases are even known where considerable amounts of a lectin are bound to cells 

without causing agglutination. This is because agglutination is affected by many factors such as 

the molecular properties of the lectin (e.g. number of saccharide binding sites, molecular size), 

cell-surface properties (for example, number and accessibility of receptor sites, membrane 

fluidity), and metabolic state of the cells (Nicolson, G.L. 1976). In addition, agglutination is 

affected by external conditions of assay such as temperature, cell concentration, mixing and so 

on. Agglutination is inhibited by appropriate sugar.  

 

Figure 1-1: An oligosaccharide (shown in grey) bound in the binding site of a plant lectin. 

Only a part of the oligosaccharide (central, in grey) is shown for clarity.  

 

Figure 1-2:  Leucoagglutinin, a toxic phytohemagglutinin found in raw Vicia faba. 
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