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treated rabbit erythrocytes. �e hemagglutination titre was obtained 
to be 5 × 103 hemagglutination units per mg of protein. Simple sugars 
like glucose, mannose, galactose, rhamnose, xylose, fucose, ra�nose, 
trehalose, lactose, glucosamine, mannosamine, galactosamine, 
methyl-�-glucose, methyl-�-mannose, methyl-�-galactose, N-acetyl-
mannosamine, N-acetyl-galactosamine, N-acetyl-D-glucosamine, 
D-mannitol, D-glucuronic acid, D-polygalacturonic acid and 
D-glucose pentaacetate failed to inhibit the hemagglutinating activity 
of the lectin. Hemagglutination by rCAL was inhibited by glycoproteins 
viz. fetuin, asialofetuin, and its asialotriantennary glycans. �e 
minimum inhibitory concentration for fetuin and its asialo glycan was 
found to be 32 µg. Lectins recognizing only complex glycans have been 
reported earlier. For example, the lectin from wild cobra lily, Arisaema 
�avum [22] shows inhibition only for asialo fetuin with an inhibitory 
concentration of 250 µg/ml.

Ligand binding with Asialo triantennary glycan from Fetuin

Fluorescence titration of the rCAL with N-linked asialo 
triantennary glycan prepared from fetuin structure shown (Figure 
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residues per chain)), LYS-335 (B chain - 104), ALA-337 (B chain - 106), 
ASP-338 (B chain - 107), PRO-341 (B chain - 110) and GLU-344 (B 
chain - 113) (Figure 3C). �e most favourable docked pose of hemin 
had a binding energy of -31.35 kJmol-1. For spermine and thiamine 
also, the binding sites on the model were present only on one of the 
two monomers and located close to each other (Figure 4A). Spermine 
interacted with amino acids ASN-8 (2.1 Å), ASP-66 (2.1 Å) and ASP-
122 (1.9 Å) of rCAL by formation of hydrogen bonds (bond lengths 
given in brackets) (Figure 4B). �iamine formed hydrogen bonds with 
ASP-66 (2.2 Å), TYR-80 (1.9 Å) and LYS-137 (2.2 Å) of rCAL (Figure 
4C). Binding energies of -15.88 kJmol-1 and -22.15 kJmol-1 were obtained 
for spermine and thiamine, respectively. 

Interestingly, both hemin and spermine were found to interact 
with ASN-8 of the protein. Gaur et al. [10] have shown that hemin and 
spermine bind to the LS-24 albumin in a mutually exclusive manner. 
Spermine is bound to the dimeric LS-24 albumin, but hemin binding 
results in dissociation of the subunits accompanied by loss in the ability 
to bind spermine. �is binding property might be true for rCAL also, 
wherein a common residue is involved in the binding of both hemin 
and spermine. 

In the crystal structure of LS-24, binding of spermine involves the 
interaction of GLU-80, ASN-81, and SER-118 [10]. In the rCAL model, 
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