
the clock and which ones to run it? Is the 
clock conserved through evolution, or do 
functional similarities in diverse organisms 
represent an adaptation to the same geo- 
vhvsical cvcle rather than a reflection of a . , 
common molecular mechanism? How are 
tidal and annual clocks to be explained? 
Even further challenges await an account- 
ing of the circadian rhythms of prokaryotic 
cyanobacteria and the possibility of multi- 
ple clocks in individual Gonyaulax uni- 
cells. 

It is apparent that a genuine understand- 
ine of circadian clocks will reauire the inte- 

L. 

gration of molecular genetics with other 
approaches. At present, the study of rhyth- 
micity is weakest in some of the best genetic 
models (yeast, Caenorhabditis elegans, Arabi- 
dopsis) whereas some of the best cellular 
circadian systems (Gunyaulax, isolated eyes 
of the marine mollusks Aplysia and Bulk, 
retina of the frog Xenopus, pineal gland of 
the chicken) are among the poorest systems 
for molecular genetics and so are not dis- 
cussed in this book. There is much fertile 
ground here, and it is easy to share the 
enthusiasm of the contributors to this book 
that the molecular dissection of circadian 
clocks, in concert with cellular and network 
analyses, is among the most attractive prob- 
lems in behavioral biology today. 

William J .  Schwartz 
Department of  Neurology, 

University of Massachusetts Medical School, 
Worcester, M A  01 655 

Structural Drug Design 

Nucleic Acid Targeted Drug Design. C. L. 
PROPST and THOMAS J. PERUN, Eds. Dek- 
ker, New York, 1992. xvi, 619 pp., illus. $165. 

The success of molecular biolom in fur- -, 
thering our understanding of cellular phys- 
iology and pathophysiology is recorded 
weekly in the scientific literature. Articles 
presenting new insights into the mecha- 
nism of viral infectivity or growth de- 
rangement in neoplastic cells frequently 
conclude with an expression of hope that 
our improved understanding of pathogenic 
orocesses at the molecular level will lead 
to the development of novel therapeutics. 
What is actuallv involved in the vath that 
leads from biological insight to the devel- 
opment of a new therapeutic agent? Sev- 
eral years ago Propst and Perun sought to 
provide an overview of the topic of struc- 
ture-based drug design for all those inter- 
ested in the emerging technology. Their 
1989 Computer-Aided Drug Design explores 
the design of drugs targeted at proteins (for 

example, enzymes and receptors). Nucleic 
Acid Targeted Drug Design, an interdisci- 
plinary work containing contributions by 
chemists, biologists, and computer scien- 
tists, takes up where Computer-Aided Drug 
Design leaves off, covering the design of 
drugs targeted at nucleic acids. 

Traditionally, new classes of drugs have 
been identified by randomly screening mi- 
crobial broths, plant extracts, or preexist- 
ing libraries of small organic compounds 
for a desirable biological activity. In fact, 
most of the compounds described in Nu-  
cleic Acid Targeted Drug Design were first 
identified in this way. More recently, 
structural bioloeists have convinced the 
drug discovery and development commu- 
nity that studying the structure of specific 
molecules as well as the mechanics of 
their interactions with known therapeu- 
tics can make the search for new and 
better drugs much more efficient. In their 
introductory chapter Perun and Propst 
present a balanced discussion of the drug 
design process that acknowledges the role 
of serendipity while providing a protocol 
for structure-based, nucleic acid-targeted 
drug design. 

Like its predecessor volume, Nucleic 
Acid Targeted Drug Design is divided into 
two sections: Methods and Applications. 
In the first of these Wane and Robinson - 
provide a comprehensive overview of the 
use of x-ray crystallography and nuclear 
magnetic resonance spectroscopy in ex- 
ploring drug-DNA interactions. Biologists 
will be pleased to find a minimum of 
mathematics in this chapter, which places 
emphasis on the practicalities of structural 
studies. 

Many antineoplastic agents bind to 
DNA, and some covalently modify the 
nucleic acid, often introducing breaks into 
the chromosome. Potent examples include 
the DNA intercalator adriamycin, a drug 
that has some efficacy in the treatment of 
solid tumors including breast cancer, and 
cis-platinum, a DNA cross-linking agent 
that plays a central role in the therapy of 
testicular cancer. Many other such agents 
are described. Unfortunately, all of these 
compounds have a common problem: the 
line between efficacy and toxicity is thin 
and easily crossed. This poor therapeutic 
index is not surprising given the limited 
ability of these compounds to distinguish 
DNA sequences much longer than dinu- 
cleotides. It is refreshing, then, to find in 
this book an exceptional chapter on the 
molecular basis of sequence-specific pro- 
tein-nucleic acid interactions. Zinc finger 
proteins, the leucine zipper, and the helix- 
turn-helix motif are described, and de- 
tailed examples show how certain structur- 
al motifs bind to the major groove of 
DNA, recognizing specific nucleotide se- 

quences and DNA conformations. 
In the section on applications, the 

therapeutic merits of interrupting protein- 
DNA interactions are described in a chap- 
ter on quinolones, an important group of 
broad-spectrum antibiotics. Although a 
high-resolution picture of the structure of 
the DNA gyrase alone or complexed to 
duplex DNA is unavailable, a structure- 
activity model is developed for this group 
of compounds from a combination of spec- 
troscopic studies and activity data on more 
than 500 quinolone analogs. Nalidixic 
acid, a first-generation quinolone, was 
found useful only in the treatment of 
urinary tract infections, but third-genera- 
tion agents such as ciprofloxacin are readi- 
lv absorbed when administered orallv and 
demonstrate significant activity against 
Gram-positive organisms, including Staph- 
ylococcus aureus, and Gram-negative bacte- 
ria, including stubborn hospital-acquired 
pathogens such as Pseudomunas. 

The book concludes with two chapters 
on antisense therapy-a topic popular 
with readers of the Wall Street Journal as 
well as those who keep up with the scien- 
tific literature. Clearly, antisense thera- 
pies, whether catalytic ribozymes or sim- 
pler code blockers, offer the prospect of 
tremendous specificity with (presumably) 
little toxicitv. Yet enthusiasm for these 
approaches should be tempered by an 
awareness of the vroblems that this class of 
therapeutics has encountered: poor bio- 
availability, sensitivity to endogenous nu- 
cleases, difficulty in penetrating cell mem- 
branes, and the high cost of synthetic 
scale-up. Although progress has been 
made in each of these areas, the hurdles 
that remain make it unlikely that this type 
of compound will find its way into clinical 
medicine any time soon. 

Should nucleic acids be targets for drug 
design? Given that antineoplastic agents 
that exert their therapeutic effect through 
intercalation with DNA seem to strike a 
Faustian bargain and that antisense thera- 
py still faces formidable pharmacokinetic 
problems, protein-nucleic acid interac- 
tions may provide the best targets for drug 
design (especially in the area of viral and 
bacterial diseases, where the human ho- 
molog of the protein target should have 
diverged substantially from its microbial 
counterpart). In any case, with this valu- 
able volume Propst and Perun have 
opened a window on the challenge of 
applying the tools of molecular biology to 
the search for safe and effective therapeu- 
tic agents. 

Fred E. Cohen 
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