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ABSTRACT 

A purified glycoprotein, designated RSL-major, was isolated from the rat 
sublingual gland by means of the procedure of Tettamanti and Pigman. It was found 
to be homogeneous by analytical ultracentrifugation, to have a mol. wt. of 2.2 x 106, 
and to contain 81% (w/w) of carbohydrate, which consists mainly of sialic acid, 
2-acetamido-2-deoxy-D-glucose, 2-acetamido-2-deoxy-D-galactose, and D-galactose 
in the molar ratio of 1.4:1.4:1.0:1.5; small amounts of fucose and mannose Cl.2 and 
2.8% (w/w), respectively] were also present. The sialic acid residues were resistant to 
the action of V. chokrae neuraminidase. This resistance was completely abolished 
by removal of the O-ace@ groups contained in the sialic acid. The sialic acid in 
RSL-major appeared to be a mixture of N-acetyl-4-O-acetyl- and _V-acetyl-4,7(8)-d& 
0-acetylneuraminic acids. The carbohydrate to protein attachment of RSL-major 
was shown, by alkaline &elimination reaction, to consist of an 0-glycosyl linkage 
between 2-acetamido-2-deoxy-D-galactosyl residues in the oiigosaccharide chains and 
seryl and threonyl residues in the protein core. The average oligosaccharide, con- 
tained in RSL-major, was postulated to be a heptasaccharide. A second material, 
designated RSL-minor, and also isolated from the rat sublingual gland, was obtained 
as a mixture of glycoprotein(s) and hydroxylapatite gel, and was not purit?ed further. 

INTRODUCTION 

The epithelial mucins are the glycoproteins responsible for the viscous nature of 
the mucus produced by the oral, respiratory, gastrointestinal, and reproductive tracts 
of higher animals. The best characterized of these materials are the mucus glyco- 
proteins derived from bovine, ovine, and porcine submaxillary glands, human and 
porcine gastric mucosa, bovine cervix, and human saliva. Recent reviews of the 
epithelial mucus glycoproteins have been published’-4. 

Studies of the biosynthesis of mucus glycoproteins and of their physio1ogica.l 
function have been handicapped because sources of the most well characterized 
materials are either not readily available, or are derived from animaIs that cannot be 
conveniently handled in the laboratory. For this reason, we decided to investigate the 
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evidence, D-galactose and D-mannose were arbitrarily assigned to the third position 
in the chain. 

It is evident, from the structure proposed, that the average oligosaccharide 
chain present in ML-major contains approximately 7 sugar residues. Because of the 
marked microheterogeneity observed in the oligosaccharide derived from porcine3’ 
and bovine” submaxillary mucins, it is probable that RSL-major contains smaller 
and larger chains as well. 

Recently, Keryer et al. 5 ’ reported the isolation of mucus glycoproteins from 
rat submaxillary glands derived from animals of various ages and sex. The materials 
obtained by them from adult, male and female animals was similar to our RSL 
products. In our study of the sublingual glycoproteins, careful consideration was 
given to the possibility of contamination arising from the submaxihary gland, which 
is located directly adjacent to the sublingual gland. 

In earlier work, we attempted to prepare the rat submaxillary glycoprotein but 
found that the amount of extractable, sialic acid-containing glycoproteins was too 
small for purification and characterization. This result is in agreement with histo- 
chemical studies that indicated that the rat submaxillary gland contains very little 
sialic acid. In our opinion, the products described by Keryer ef ~1.~’ were derived 
from the sublingual gland, since no mention was made of its existence or removal. 
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