
C A R B O H Y D R A T E S  AND GLYCOBIOLOGY 
I N T R O D U C T I O N  

Cinderella's Coach Is Ready 
he chemistry and biology of carbohydrates has been a Cinderella field: an area that involves 
much work but, alas, does not get to show off at the ball with her cousins, the genomes and 

I 
proteins. What has rescued this Cinderella k m  the shadows is no fairy godmother but a 
plethora of new synthetic and analytic methods that a previous generation of researchers 
would have found nearly mapical nonetheless. Carbohydrate modifications of proteins and 
lipids are key factors in moddating their structure and function within cells. In the extra- 

cellular milieu, they exert effects on cellular recognition in infection, cancer, and immune response, but 
details of the specific mechanisms have often been sketchy. This special issue looks at advances in chem- 
istry and biology aimed at u n h d i n g  and controllug the outcomes of carbohydrate wqnition.' 

Pharmaceutical companies and biotech f m  have long been interested in carbohydrate drugs, but 
successes have been few and far between. Respects may be improving, however. In News stories, Alper 
(D. 2338) charts the recent ms  and downs of the field and emlores carbohvdrate com~~unds that are cur- 

to bring carbohydrate drugs to market and at a variety of strategies they are 
pursuing. Finally, four short profiles @p. 2339,2340,2342, and 2343) offer a 
broader look at research taking place in labs investigating the role of carbo- 
hydrates in areas ranging fiom prion diseases to human evolution. 

For chemists, studying carbohydrates has been labor-intensive compared 
to nucleic acids and proteins because of their branching and stereochemistry. 
Sears and Wong @. 2344) overview emerging synthetic methods, including 
enzymatic routes, for synthesizing oligosaccharides and attaching them to 
peptides and proteins, which should allow these steps to become more auto- 
mated. Dell and Moms @. 2351) outline how ultrahigh-sensitivity 
mass spectrometry can be used to determine oligosaccharide structure, es- 

pecially of glycoproteins, despite the small amounts 
and great complexity of the samples. Bertozzi and 

Kiessliig @. 2357) show how chemical inhibition 
of glycosynthetic pathways can be used to elu- 

cidate function in cells and how these path- 
ways could be hijacked to control oligosac- 
charide structure at cell membranes to alter 

recognition or target drugs. 
Our overview of the biological aspects of car- 

9/bohydram has mady focused on carbohydmtes 
that are attached to proteins. Helenius and Aebi (p. 2364) 
focus on the role of cotmnslational carbohydrate addition O (glycusylation) and subsequent modif~cation by sugar 
trimming and addition in the foldmg and bansport of gly- 

cqmteins within the secretory system. Rudd et al. @. 2370) look at the role 
of the sugar moieties attached to many proteins and to some lipids of the im- 

mune system and their importance in immune @tion and immune 
surveillance. F i ,  Wells et al. (p. 2376) focus on the modification of cy- 
tosolic proteins by the addition of 0-linked N-acetylglumsamine and its po- 
tential role in intmcelldar signal tmsduction mechanisms. 

The additional complexity and variety generated within the proteome by 
carbohydrates will provide fiuther challenges beyond the oneto-one cone- 
lation of genetic sequence and protein sequence. We have already heard the 
word "glycomics" being whispered by guests at the ball. 

- S W  H U T ,  ROBElrr SERVICE, PHIL SZURWI 

Online, we have included a number of links to Web sites that may prove helpful to 
readers; see www.xiencemag.orglfeatureldata/carbohydratesshl 
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