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ABSTRACT 

The structures of the carbohydrate chains present in fragments of a large- 
molecular-weight glycoprotein, epiglycanin, cleaved from the surface of viable 
TA3-Ha murine mammary carcinoma ascites cells and purified by gel filtration, were 
stud&d by immunochemical and chemical methods. Inhibitory activities for neurami- 
nidase-treated and untreated glycoprotein material in the hemagglutination of 
NN-specific human erythrocytes by eight purified lectins were determined. Excellent 
inhibition was obtained in the Ba~~~ii2iaprtr?lcrea, Arachis hypogaea, Iberis amara, and 
Wistaria joribunda systems, and weak inhibition against the Ricitzus commwtis and 
GZycitze max lectins. No activity against hemagglutination by the Phaseohts uulgaris 

and Phaseolus Zimetzsis lectins was observed. These results, when compared with those 
obtained by periodate oxidation, alkaline borohydride reduction, and partial 
methylation, suggest the possible presence of six different carbohydrate chains of 1 to 5 
components in length, having as terminal groups N-acetylneuraminic acid, galactose, 
and 2-acetamido-2-deoxygalactose. All chains are attached to a single polypeptide 
chain by O-gIycosy1 bonds involving a 2-acetamido-2-deoxygalactose residue and a 
serine or threonine residue. It is suggested that the native molecule of epiglycanin of 
moIecular weight 500,000 contains more than 500 carbohydrate chains attached to a 
single polypeptide chain of - 1,300 amino acid units. 
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groups are linked to the 2-acetamido-2-deoxy-ol-D-galactopyranosyl residues by either 
a (I-3) or a (144) bond. The CL-D configuration of the 2-acetamido-2-deoxy-D- 
galactopyranosyl residue shown in structures l-5 is based solely on analogy with the 
structures of other mucin-type glycoproteins, and the pyranose ring, on the resistance 
to periodate oxidation and stability towards methanolysis. 

The presence of two major types of carbohydrate chains in epiglycanin has been 
previously suggested3”. Structures 3,4, and 5 just discussed represent the short-chain 
type. Structures 1 and 2, both containing 2-acetamido-2-deoxy-D-glucopyranose 
residues and composed of 5 and 4 carbohydrate units, respectively, represent the 
long-chain type, and are based on the composition of the fractions (see Table II). 
2-Acetamido-2-deoxy-D-glucose generally constitutes 7 to 8% of GPF-I. Variations 
in the composition of GPF-I have occurred in certain preparations, and the molar 
proportion of N-acetylneuraminic acid has reached twice that of 2-acetamido-2- 
deoxy-D-glucose. These proportions suggest the presence of a chain containing both 
of these components (as in l)_ Results of the periodate oxidation experiments indicate 
that the terminal N-acetylneuraminic acid group in 1 is attached to a D-galactose 
residue by an a-~-(2+3) linkage, similar to that suggested for 3. The results of 
hemagglutination inhibition studies with Ricinus con.mzmD and Glycine max lectins 
support the presence of the 2-acetamido-2-deoxy-O-P-D-galactopyranosyl-D-glucose 
structure, and the resistance to periodate oxidation suggests a (l-+3) or a (144) 
linkage between the two components. The location of the 2-acetamido-2-deoxy- 
D-ghCOSe residue in the middle of the chain is suggested by the absence of Zacetamido- 
2-deoxy-D-glucitol after the B elimination under strongly alkaline conditions. 

No chemical evidence is available to suggest the presence of asparagine-linked 
carbohydrate chains in epiglycanin. As discussed earlier, the high frequency of mucin- 
type chains and the extremely low levels of aspartic acid and D-mannose residues 
militate against the presence of a Zacetamido-1-N-(L-aspart-4-oyl)-2-deoxy-P-D- 
glucopyranosylamine linkage, except in extremely minute proportion_ This conclusion 
is supported by the observation that no inhibitory activity was observed for Fractions 
A, B, or C in hemagglutination experiments involving the lectins PIza.seo2zr.s vulgaris 

and Phaseohs lirnensis. Phaseohs vulgaris lectin has been reported to bind to a 
2-acetamido-2-deoxL-O-D-mannopyranosyl-D-glucopyranosyl sequence, which is 
found only in asparagine-linked chains. No inhibition of the action of Phaseohs 

Zimensis lectin, which is specXc for the blood-group A antigen, was detected in 
GPF-I. 

The distinction between long chains 1 and 2 and short chains 3, 4, and 5 rests 
solely upon the presence of a 2-acetamido-2-deoxy-D-glucose residue in the long 
chains. It may, indeed, be the case that only one chain type, namely 1, is present in 
epiglycanin, and that all of the other structures prqposed, 2-5, represent an incom- 
plete structure of 1. This suggestion depends on the structures of the carbohydrate- 
peptide linkage and of the first two carbohydrate residues. More-complicated, 
branched structures are possible; for example, those having the N-acetylneuraminic 
acid group linked to the penultimate o-galactose residue in 1. Until enough material 
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is available for the complete separation and investigation of the structure of each 
chain, this problem will probably not be resolved. 
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