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Abstract 
To clarify the involvement of glycans in the metastasis of murine FBJ ostesosarcoma cells, a 

comparative analysis of glycans between highly metastatic FBJ-LL and poorly metastatic 
FBJ-S1 cells using the saccharide primer method was conducted in this study. Ganglioside GD1a 
and glycosaminoglycans were identified as the regulators participating in the motility of FBJ 
cells. The involvement of those glycans in cell motility was studied to elucidate the mechanism 
of tumor metastasis. 

 
In Chapter 1, the involvement of glycans in metastasis was summarized. Additionally, the 
introduction of saccharide primer method and the purpose of this study were described. 
 
In Chapter 2, to explore glycans participating in the metastasis of FBJ cells, a comparative 
analysis of glycans between FBJ-LL and FBJ-S1 cells using the saccharide primer method was 
conducted. Glycosylated products obtained from FBJ-S1 and FBJ-LL cells using different types 
of saccharide primers (such as Lac-C12 and Xyl-Ser-C12) were analyzed by LC-MS. The 
administration of Lac-C12 into culture medium gave more ganglio-series oligosaccharides, such 
as GD1a, from FBJ-S1 cells compared to FBJ-LL cells. Glycosylated products derived from 
Xyl-Ser-C12 in FBJ-S1 cells were glycosaminoglycan-type oligosaccharides such as heparan 
sulfate.  
 
In Chapter 3, the mechanism that gangliosde GD1a regulates the motility of FBJ cells was 
studied. The involvement of Caveolin1 and hepatocyte growth factor HGF in cell motility 
regulated by GD1a was investigated. GD1a was found to suppress HGF expression through 
Caveolin1. In addition, Caveolin1 was shown to regulate the motility of FBJ cells.  
 
In Chapter 4, based on the result shown in Chapter 2, the expression of GAG-related 
glycosyltransferases and glycan-degrading enzymes in FBJ cells, and their involvement in the 
motility of FBJ cells were studied. It was found that heparan sulfate (HS) synthase Ext1 
regulated the expression of heparanase and the expression of Ext1 and heparanase influenced the 
motility of FBJ cells. 
  
In Chapter 5, the results of this thesis were summarized. 
 
In this thesis, The availability of saccharide primer method in monitoring the biosynthesis of 
glycans was demonstrated. By finding target molecules participating in cell motility, it is 
considered that this thesis would contribute to the elucidation of tumor metastasis and drug 
discovery.  

 


