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Elucidation of individual roles of the galactosyl|ransferase gene family
using gene knockout mice
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Research Abstract

Cell-to-cell, interactions are important for cell growth and differentiation. The interaction through cell surface carbohydrates is one of indispensable mechanisms among
them. We have been studying on the role of carbohydrates in vivo by generating a gene knockout mouse deficient in B-1.4-galactosyhransferase-1(B4GalT-I). B4GalTs are
recently found to form the gene family consisting of 7 genes, which have their own roles.

We analyzed carbohydrate structures of B4GalT-I KO mice in detail. Contribution of B4GalT-I gene to the biosynthesis of carbohydrates of various cell types was estimated
by measuring Gal residues in the B1,4-linkage. Next, carbohydrate ligands of selectins, which are known to be synthesized by B4GalTs and other glycosyltransferases,
were analyzed in B4GalT-1 KO mice. Contribution of B4GalT-I gene to their biosynthesis was also estimated. Furthermore, Inflammatory responses of B4GalT-I KO mice
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and the effect of B4GalT-I deficiency were examined. In addition, the effect of B4GalT-I deficiency on skin wound healing was examined. Our results indicated that B4GalT-
I plays an important role in the biosynthesis of carbohydrate ligands of selectins and their deficiency results in reduction of inflammatory responses and delayed wound
healing in B4GalT-I KO mice.

While these results were obtained using B4GalT-I KO mice on mixed genetic backgrounds, we found f4GalT-I KO mice on inbred background to be lethal during late
embryogenesis. Since growth retardation of the placenta rather than the embryo was remarkable several days before its death, the defect of placenta was suggested to be
a cause of the embryonic lethality. Since the reason of changeable lethality depending on genetic background might be a compensatory activity by other 4GalTs, gene
knockout mice deficient in another B4GalT gene were generated. Studies on elucidating the role of these p4GalT genes are in progress.
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