VA

HIPEN THESHIZ E D LB RENLDH?

How are carbohydrate chains synthesized in vivo?

B#2 X (Hisashi Narimatsu)
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Institute of Molecular and Cell Biology

Abstract

Very recently, the human genome project announced that the number of genes found in a human genome

is approximately 32,000 that is only twice the number of Drosophila melanogaster. Does a man possess

only two-fold gene products than a fly? The number of proteins, direct gene-products, must be around

32,000 in human, however almost all proteins are processed by posttranslational modification. Actual

functional molecules are not proteins. They are glycoproteins having complex structures of carbohydrate

chains. A glycoprotein is not a product by a single gene. Carbohydrate chains on glycoproteins and

glycolipids are biosynthesized by stepwise reaction of multiple glycosyltransferases. Golgi apparatus is a

factory assembling sugar parts on protein or lipid core, and completing the complex structures of

glycoproteins and glycolipids. In a cell, more than 100 glycosyltransferases are localized in Golgi

membranes, and involved in the harmonious synthesis of carbohydrate chains. In this sense, a single

glycoprotein is a product by cooperative function of multiple genes. Combination of multiple genes

must give rise to increase in the number of functional molecules.
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