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Table 1: The band of arrow points to (correspond to Figure 2) was determined with MALDI TOF 
MS analysis
In-gel digestion Protein hits Mascot score

The band of arrow points to
Ig kappa chain C region 56
Ig kappa chain V-IV region 41

Figure 2: Extra N-glycans attach to part heavy chain or kappa light chain of ConA+ IgG. (A) Silver stain shows that there 
are higher molecular weight bands above the 50 kDa heavy chain and the 25 kDa light chain (arrow), which return to the normal sizes 
following treatment with deglycosylation enzyme PNGase F. (B–D) Western blot established that the higher molecular weight band above 
the 50 kDa heavy chain was Ig γ heavy chain (B), the higher molecular weight band above the 25 kDa (arrow) was kappa light chain (C), but 
not lambda light chain (D). (E and F) Lectin stain shows that both heavy chain of ConA+ and ConA- IgG under denaturation and reduction 
conditions could react with ConA. Neither kappa nor lambda light chain could react with ConA except the higher molecular weight band 
above the 25 kDa (arrow). The difference between E and F is in sample quantity, E (0.5 μg/well) and F (1.5 ug/well). The sample quantity 
of A-D was 1 ug/well.
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the biantennary complex type oligosaccharides should be 
recognized by ConA (Figure 1B). In reality, however, only 
12% of natural human IgG bound to ConA column [12]. 
The present study resolved this paradox, we demonstrated 
that the Fc-linked oligosaccharides are located in the inside 
of the natural protein and are inaccessible by ConA. In 
contrast, oligosaccharides attached to Fab fragments are 
exposed on the surface of the protein and contribute to the 
binding with ConA column.

It has been known for years, based on investigation 
with crystallography, that oligosaccharides attached to 
Asn 297 of IgG Fc fragments are largely located internally 

in the secondary/tertiary structure of the molecule [24]. 
However, this internal location does not completely 
prevent it from binding to external molecules. For 
example, the glycans on the Fc region of IgG could bind 
to SNA if there are two or more sialic acids [25]. It is 
possible that different molecule conformations of mono- 
and disialylations are for the reasons for this differences, 
with one sialic acid hidden therefore inaccessible, and the 
two sialic acid residues exposed therefore accessible by 
SNA. The accessibility of ConA to Fc glycans, however, 
appears to be different. We demonstrated that the internal 
location of β2 Man α1→ residue in native Fc region was 

Figure 3: Extra N-glycans exist in Fab fragments but not in Fc fragments of ConA+ IgG. (A) Silver stain shows extra 
higher molecular weight band above the denatured and reduced Fab fragments but not above the denatured and reduced Fc fragments of 
ConA+ IgG. The higher molecular weight band returned to the normal size following treatment with deglycosylation enzyme PNGase F. 
(B–D) Western blot established that the higher molecular weight band above the denatured and reduced Fab fragments was a mixture of IgG 
heavy chain Fab fraction but not Fc fraction (B) and kappa light chain (C) but not lambda light chain (D). (E) ConA stain shows that both 
the higher molecular weight Fab fragments and the Fc fragments of ConA+ and ConA- IgG under denaturation and reduction conditions 
could react with ConA. (F) SNA stain shows that sialic acids are α-2,6- linked to oligosaccharides in both Fab fragments and Fc fragments.


