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ABSTRACT 

The free energies of binding between immunoglobulin A J539 (Fab’) and 
methyl 6-O-acetyl-j?-D-galactopyranoside (1) and 6-0-p-D-galactopyranosyl-1,2:3,4- 
di-0-isopropylidene-a-D-galactopyranose (2) have been measured. The values found 
suggest that bulky substitution on 0’-6 or O-l, O-2, O-3, and O-4 in the hapten 
6-O-/3-D-galactopyranosyl-D-galactose (3) does not interfere with effective binding 
of that hgand and the immunoglobulin. This conclusion supports the postulations 
that (a> the ligand 3 binds only on one side of the molecule, and (b) the combining 
site of the immunoglobulin 5539 appears to be located on an exposed surface area. 

INTRODUC’I’ION 

We have reported on a number of immunoglobulins having specificity for 
antigens containing the repetitively linked /i-~-(1 -&)-linked D-galactopyranosyl 
residuelm4. We proposed in a recent paper3 that the combining regions of immuno- 
globulins 5539 and X-24 involve a surface area on these proteins, rather than a cleft. 
By high-resolution X-ray analysis of a homogeneous, human immunoglobulin, 
Poljak et al.’ have shown that the hypervariable positions in the variable regions of 
both light and heavy chains are located at one end of the Fab’ fragment of the 
immunoglobulin molecule, thus indicating that the site is in a fairly shallow depression. 
It is not surprising that anti-idiotypic antibodies specific for the variable region of an 
immunoglobulin can be inhibited in their interactions with the immunoglobulin by 
the binding of a specific hapten covering the shallow, reactive area of the combining 
site6.‘. The very fact that anti-idiotypic antibodies to irnmunoglobulins can be 
relatively readily obtained argues against the combining site’s being deeply buried 
inside an immunoglobnlin. Also, most antigens are polymeric and, in order that an 
antibody may interact effectively with the antigen, it should not have the combining 
site inaccessible to the antigen&z determinants that are located on a large, polymeric 
molecule. 

*Dedicated to Professor Michael Heidelberger in honor of his 87th birthday. 
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Fig. 3. Scatchard plots for the binding between the Fab’ fragment of J539 and (u) methyl 6-O-acetyl- 
B-D-gdactopyranoside and (b) 6-O-~-D-~attopyranosyl-l,2:3,ddi-O-isopropylidene-a-D-ga~actO- 
pyranose. 
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