
F
rom the soon-to-be-completed Human Genome Project to comt~matonal chemstry, scien- 
tific ddvanccs are poised to revolutionize drug d~s~overyand e\rn health care This special 
issue takes a close look at how new chemical and biologcal approaches are changing the 
way m whch therapeutic agents are discovered dnd developed. 

In h s  hstoncal account of drug dscovery, Drews @ 1960) lrxces back the roots of to- 
day's pharm,iceutical mdustry to the turn of the 19th century and outlmes the more recent im-

pacts of molecular biology and genome sciences on the drug chscovery pro- 
cess.A News story on page 1952 looks at the recent merger mama m the drug 
mdustry, dnven by both mcreasmg opporhmties and escalating R&D costs 

The demand for large and &verse chemcal libranes of potenhal drug 
compounds is provldmg new synthehc challenges for chemists Schreiber (p 
1964) compares target-onented synthesis and diversity-onented chemsq  1 9 52 When Pharma 
Retrosynthehc analysis 1s key to the successful synthesis of complex target 
molecules. Schreiber outlmes possible routes toward a comparable methodol- 
ogy gudmg diversity-or~ented synthesis In a Techview, Rademann and Jung 
(p 1947) discuss strateges for extractmg biologcally relevant mforrnahon 
from large chemcal libranes. 

Mechmsm-based approaches to drug discovery a m  to develop treat- 
ments targetmg specific steps m biological pathways Gibbs @. 1969) uses 
breast cancer as an example to illustrate the promise of cancer treatments 
based on understandmg of the genetic mshaps that propel a healthy cell to- 
ward cancer, and of the pathways and processes that keep tumors alive 

The low chemcal vanability of existmg antibiotic treatments has al- 
lowed the escalation of drug resistance. Rosamond and Allsop (p 1973) dis- 
cuss how microbial genomcs provide an opportu~llty to expand the range of 
potenhal drug targets and facilitate a shfi away from dlrect antmcrobial 196 
screenmg programs toward rational, target-based strategies 

About o n e - k d  of the world's population lacks even the most basic 
medicmes Reich (p 1979) discusses ways to mprove access to pharmaceu- 
ticals m poor countnes. A News story on page 1956 focuses on malana. De- 
spite emergmg resistance to exishng treatments and sipficant advances m 
understanding the malana parasite's life cycle, drug compmes are unmllmg 
to invest big because of low commercial returns. Strategies for curbmg the 
financial nsks for compmes mclude the Medicmes for Malana Venture, 1969 
which funds collaborations between academa and industry. 

Differences m drug regulatory procedures m dfferent countnes conbnue to 
be major roadblocks to delivering new drugs to pahents worldwde (see the 
News story on p. 1958) A reform project mvolvlng the Umted States, Europe, 
and Japan may soon result m standardized and smplified drug regulahons 

Fast-forward to a future m whch whole cells can be smulated accurate- 
ly on a computer and treatments are tailored to groups of people with spe- 
cific genetic predispositions. On page 1977, Sander argues that genomcs 
and bioinformatics will pave the way for an information revolution in biol- 
ogy and medicme, whch may result in personalized health care A key com- 
ponent of this mformation revolution is the availability of vast numbers of 
protein structures (see the News story on p 1954), whch hold the key to the 
rational design of drug molecules. Researchers are also now chemcally 
m o d f p g  cell surfaces and carbohydrate lmkages, with possible future 
therapeutic applications (see the Report by Saxon et al. on p 2007). 

Change is m the air for drug &scovery. We hope that the articles m ths  ~+.6k** 
issue capture some of the excitement of th s  mterdsciplmary field at a tune pertonp,m7.
of transition. -JULIA UPPENBRINK A N D  JEFFREY MERVIS 
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