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	Introduction
Nucleotide sugars are essential components of bacteria, humans, fungi and plants where they are involved in glycosylation reaction and are involved in the production of glycoproteins and proteoglycans.  In recent years, scientists have uncovered that these sugars play a critical role in many diseases.  As this field has grown, researchers in several biotechnology fields now rely upon the availability of nucleotide sugars to perform critical research such as developing anti-cancer drugs.  However, in order to perform research scientists need affordable, high volumes of specific glycans.  Unfortunately, many nucleotide sugars are not available commercially, and some that are manufactured through enzyme production are not cost effective.  For example, a nucleotide sugar called UDP-GlcNAc has a retail price of about US$70 per 50 mg.  Hence, the lack of availability of certain sugars is a barrier to both applied and basic research in drug development.  

The invention seeks to overcome the above barriers by quickly producing sugars nucleotides at very low cost.   The key chemical reactions occur within two to four hours, and generate nucleotide sugars in high volumes.   The improvement is achieved by utilizing metabolically engineered Escherichia coli.
Glycans include a wide variety of sub-categories including glycoproteins, glycolipids, polysaccharides, biomass, and small glycosides.  The technique has been applied to many genes including (but not limited to) GalK, UXS, UXyINacS and several others to produce different types of nucleotide sugars such as UDP-Gal, UDP-GalA and UDP-XyINAc. The inventors also have developed procedures to also isolate 13C -,14C-, and  15C - labeled and sugar derivates and nucleotides 
As result of this breakthrough, NDP-sugars (including isotopically-labed) sugars and derivatives, can now be inexpensively made in very high yields.  The sugars could also be sold to metabolic laboratories or companies that sell labeled reagents and liquid chromatography–mass spectrometry (LC-MS). 
Summary
Researchers at the University of Georgia have utilized recombinant genes for the rapid production and purification of nucleotide sugars, and nucleotide-sugar analogs or inhibitors.  Their novel approach can obtain the sugars in less than two hours at a very low cost.
Advantages and Some Potential Applications

• Production of nucleotide sugars previously unavailable in the market.
• Cost-effective, high-yield and a fast manufacturing process.
• Insertion of labeled (2H, 13,14C, 15N, 17O) moieties into biologic processes.
• Synthesis of labeled MS and NMR standards.



