
enzymologists and the DNA replication 
community when it became apparent not 
only that this enzyme had a highly unusual 
structure but that it offered a mechanism 
for the replication of the 5' end of a linear 
DNA molecule. More recently, discovery 
of the link between decreasing telo~nere 
length and aging and between elevated 
telolnerase activitv and cancer has aroused Darwin Lite 
enormous interest among clinicians, and 
the realization that telomerase inhibitors and Grlbbin ~ ~ 1 1 1  have none of ~ t :  the\ 

Darwin. A Life In Science. MICHAEL WHITE 
and JOHN GRIBBIN. Dutton, New York, 1995. 
xiv, 322 pp.,:~llus. 624.95 or 6C34.99. 

revert instead to an older e~nphasls on 
conflict between enllehtened sclence and 

might provide a way of cornbating cancer 
has drawn biotechnology and pharmaceu- " 

religious obscurantism. Their chapter on 
the subject highlights the Huxley-Wilbur- 
force debate, depicting the debate largely 
as Huxlev wanted us to remember it. T o  be 

tlcal companies into the fra\. 
Given these de\7elonments the nresent 

book is both timely and much needed. The  
literature has become increasinelv diverse In recent years Charles Darwin has been 

the subject of a wal-e of biographies. Adrian 
Deslnond and James bloore have written 
one large book, Janet Browne is writing an 
even larger one, of which one volu~ne has 
already appeared, and several authors have 
weighed in with more modest volurnes. This 
book by Michael White and John Gribbin 
does not attempt to compete with either of 
the major scholarly biographies. The au- 
thors are science writers without significant 

sure, in the next chapter the authors mod- 
ify their stand somewhat by explaining 
Darwin's real difficulty in dealing with Sir 
LVilliam Thornson's extremely short esti- 
mate for the age of the Earth. For the most 
part, though, they look on  opposition as 
an unreasoning failure to accept ~ v h a t  they 

" ,  
and voluminous, making it difficult for the 
casual reader or newcomer to the field to 
gain a balanced perspective. Telomeres pro- 
vides an excellent, easy-to-read introduc- 
tion for such readers. Moreover, since the 
book contains a wealth of information on 
all aspects of telomere biology and bio- 
chemistry, it should prove tremendously 
~ ~ s e f u l  to even the most experienced telo- 

take to be a n  open-and-shut case. 
The  authors of thls book rlghtly admire 

Darwin as a great pioneer of scientific 
reason, but reason can triumnh only 

mere researcher. 
A rnaior strength of the book lies in the 

u 

experience in Darwin research. However, 
they have maiie good use of the large body through cogent debate. Although Dar- 

win's critics were usuallv motivated by 
breadth l f  its covirage and the way it links 
the diverse tonics. Each chapter concen- of information non. in print to fashion a 

nicelv balanced account of Darwin's ner- religious conviction, they 'had their scien: 
tific arguments too, arguments that de- 

trates on  a different aspect of telomere 
research and where necessary describes the sonal' and professional lives. 

T o  be sure, infor~nation alone cannot experimental system used in performing 
the research. Thus the book covers topics 
as diverse as telornere addition in ciliates. 

serve primary attention if reason is to get 
its due. 

William Montgomery 
North Adams State College, 

North Adams, M A  (21247, U S A  

provlde a conclus~ve answer to such ques- 
tlons as what caused Darwln's chronic, d ~ s -  
abllng 111-health. Ralph Colp and John 
Born lby have argued that Dar~v~n ' s  troubles 

gene expression and telolnere position ef- 
fect in yeast, construction of mammalian 

were largely p s ~ ~ c h o s o ~ ~ ~ a t i c ,  the results of 
his family experience and the stresses of 

artificiai ch;omosomes, and telomerase 
and cancer in h~unans.  Yet the various , L 

arguing an unpopular cause. While ac- 
knowledging the stresses that Darwin faced 
and his inclination to depression, White 
and <;ribbin largely reject this approach in 
favor of Fabienne Smith's recent suggestion 
that Dar~vin's illness was caused by allergies. 
The evidence is, of course, ambiguous. 

chapters are not isolated units. T h e  au- 
thors frequently refer to other chapters Chromosomal Structures and give short accounts of topics that are 
disc~~ssed in detail elsewhere, nrovidine 

Telomeres. ELIZABETH H. BLACKBURN and 
CAROL W. GREIDER, Eds. Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, NY, 
1995. xii, 396 pp., illus. $80. Monograph 29. 

u 

the reader x i t h  a sense of continuity. A 
further useful and enjoyable feature of the 
book is its historical perspective, which 
allows the reader to see how the field 
developed before being plunged into the 
intricacies of current knowledge. 

T h e  chapters on telolnerase, telomeres 
and aging, and tumor telomeres will be 
particularly useful to readers who have had 
their curiosity kindled by journal editori- 
als or articles in Kewse~eek or even local 

However, the authors' preference -for a 
physical, as opposed to a psychological, in- 
terpretation reinforces the essentially posi- 
tive view they take of Darwin's upbringing, 
education, and family life. They view hiin 
as a basicallv strone-minded individual who 

Over the past 10 years telomeres have 
garnered an exponential increase in inter- 
est arnong scientists. This rise to fame 
reflects both the fast pace of teloinere 
research and the growing number of sci- 
entists who are finding that processes they 
are investigating are influenced by telo- 
mere biochemistry. Although H e r ~ n a n n  
Muller and Barbara blcClintock pioneered 
the field in the 1930s and '40s, their stud- 
ies were largely overlooked for many years. 
"Modern" telomere biochemistry started 
in the late 1970s and early '80s when 
researchers studying chromosome struc- 
ture sequenced the telolneres of various 
ciliates. T h e  discovery of telolnerase in 
the mid-1980s piqued the interest of both 

" 

overcame h ~ s  malad\ to achleve great 
things. 

u 

T h e  great things in Darwin's career 
include a wide variety of discoveries in 
geology and biology that the authors pass 
over rather quickly. They assert, hut do 
not illustrate, his versatillty-largely in 
order to focus on  his greatest contribution. 
In doing so, they again show an indepen- 
dent streak, this time in their treatment of 
religion. Recent scholarly opinion has 

newspapers. T h e  chapter by Greider on  
telomerase 1s narticularlv nice because it 
leads the reaier througll the early bio- 
chemical studies, exnlains how to inter- , 

pret the sornea,hat con~plicated telolnerase 
assav, and finishes with an excellent de- , , 

scription of what is known about telorne- 
rase structure and its mechanism of action. 
After reading this chapter even a newcom- 
er to the field should be able to interpret 
the gels shown in a telomerase paper. The  
chapters by Harley and by de Lange on 

been irenic on  this subject, pointing more 
toward scientific as opposed to religious 
issues in the debate over evolution. White  
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conformational studies. The numerous refer- 
ences pro\~ided make this chapter especially 
useful for those interested in methods for 
studying peptide conformations. Protein mo- 
lecular dynamics is explored in the next chap- 
ter hv Shoshana Wodak and co-workers. This 

Vignettes: Functional Revisions 
chapter pro\-ides a comprehensive descrlptlon 
of h o ~ v  molecular d~namlcs technlaues are 

I was recently in the Perigord and purchased a flint blade made using upper 
Paleolithic techniques from a craftsman in Les Eyzies, near the Font-de-Gaume 
cave. In his mid-forties, with a horned callus half an inch thickon his right hand from 
hefting his hammer, an elk leg bone, he may be the singular member of our species 
who has made the largest number of flint artifacts in the past 60,000 years. But 
even he is making his living in a new niche-hammering flint for sale to the tourists 
awestruck by the Cro-Magnon habitat of our ancestors. 

-Stuart Kauffman, in A t  Home in the LTniuerse: The  Search for the Laws of 
Self-Organization and Complexity (Oxford University Press) 

used to study protein structure and t11; events 
associated with unfolding, includino an exam- " " 

pie of the free-energy perturhatlon method. 
In the next two chanters molecular dv- 

namics 1s used to study the functional mech- 
anisms of hioloeical molecules, with the focus 
in one case on nucleic acid oligomers and in 
the other on ion transport for the grainicidin 
A channel. Theory and methodology are ex- 
pounde~i in sufficient detail to expose the 
reader to the challenges of these approaches. 

The  last two chapters differ in character 
fro111 the other six. One renorts on nrotein 

Whenever a designed object is superseded by other methods and removed from 
daily use, it enters a new category. Engineers' slide rules began to be replaced by 
calculators in the early 1970s. One of my favourite photographs. . . showed more 
than six hundred engineers' slide rules stuck into the ground around a neighbour's 
lawn, forming a tin,y, sardonic, white picket fence. When I asked about it, my 
neighbour's wife said, "We bought these slide-rules for one dollar for a barrel of 
them and used all six hundred." 

--Victor Papanek, in The  Green Imperative: Natural Design for the Real World 
(Tharnes and Hudson) 

modeling to study peptide binding to the 
major histocompatibility cornplex (L4HC) 
and seems more concerned with the bio- 
chemistry of L4HC than with the methods 
used. The other is focused on a potential- 
energy-based method, called PEM (path 
energy minimization), for studying confor- 
lnational transitions in macromolecules 
that appears to be a recent development 
and ~vould not be a tecl~nique routinely 
available to most computational chemists. 

The  cornp~~tational chemist will find 
this book an attractive acouisition, while 

telolneres and aging anii tumor telomeres Simulation Methods 
go on to explain why clinicians are now so 
interested in telomeres and telomerase. De 
Lange provides an excellent perspective 
on the contribution of telomeres to tumor- 

Computer Modelling in Molecular Biology. 
JULiA M. GOODFELLOW, Ed. VCH, New York, 
1995. xvi, 243 pp., ~lius. 61 15. igenesis. She does not merely discuss the 

relationshin between telolnerase activity 
the molecular biologist may wonder at the 
choice of title. 

Stanley R. Krystek Jr. 
Bristol-Myers Squibb Institute, 

Princeton, h;l 08543 ,  U S A  

and cancer hut includes sections on the 
structure and d\,namics of tumor telorneres In her nreface Tulla Goodfellon. characterizes 
and the contribution of telornere loss to 
genetic instability and hence to malignant 

this book as providing "a series of snap-shots 
of the use of molecular simulation techniclues 
to study a wide range of biological problems." 
In fact the hook inight more appropriately 
have been entitled "Computer Simulations of 

transformation. 
Just in case the reader begins to get the 

irnpression that telornere biochemistry is 
nearly all worked out, the hook ends ~v i th  a 
provocative chapter on Drosophila tel- 
omeres hy Mary Lou Pardue. Pardue points 
out that not all telomeres are the same: in 

Books Received hlolecular S~stems." It 1s written for compu- 
tatlonal chern~sts and molecular modelers 

The Anatomy and Physiology of the Mammalian 
Larynx. D F. N. Harr~son Cambr~dge Univers~ty Press 
Neiv York, 1995. XII, 288 pp . i us .  $74.95. 

Brainscapes. An lntroduct~on to W!hat Neuro- 
science Has Learned about the Structure. Funct~on and 

who are familiar with colvlputer simulation of 
macromolecules and is not a book for the 

fact Drosophila telomeres are made of retro- 
nosons Instead of the short tandem reneats 

representative molecular blologlst who is en- 
gaged in analysis of sequence data and worries 
more ahout restriction sites and cell lines than 
algorithms and CPUs. 

Abilit~es of the Bra~n. P~chard M. Restak. Hyperon, New 
York, 1995. VII. 149 pp.. u s .  $1 9.95 

Climate Change 1994. Padatve Forc~nq of Clnate 
synthesized by telomerase. The unusual or- 
eanlzatlon of Drosobhda telomeres illustrates 

Change and an ~\.;aluat~on of the PCC 5 9 2  Em~ssion 
Scenarios. J T. Houghton eta/ . .  Eds Published for the 
Intergovernmental Panel on Cl~mate Change by Cam- 
bridge Unversty Press, Neiv York, 1995, \!ill, 339 pp.. 
I U S .  $59.95; paper, $24.95 

Dream Reaper. The Story of an Old-Fashioned In- 
ventor In the Hgh-Tech, High-Stakes World of Modern 
Agr~cuture. Cra~g Can~ne. Knopf, Neiv York, 1995. X I ,  
305 pp., i u s  $25 or $C35. 

Effects of Atomic Radiation A Half-Century of 
Studes froln Hiroshma and Nagasak Will~aln J. Schul. 
Wey-L~ss,  Neiv York 1995, X ~ I ,  397 pp..  us. $45. 

Symmetry through the Eyes of a Chemist, stvan 
Harag~tta~ and Magdona Hargtta~. 2nd ed Plenum New 
York, 1995 XI!!, 469 pp I U S  $85. 

T-cel l  Signaling of Macrophage Activation Cell 
Contact-Dependent and Cytok~ne S~gnals Rlchard D 
Stout and J I  Suttles. Spr~nger, New York, and Landes 
Aust~n. 1995 {dstrbutor. CPC Press, Boca Raton FL). 
\!I 189 pp . u s  $79. Molecular B~ology ntel~gence Unit 

" 

how telonleres can be maintained hy a va- 
rietv of mechanisms. This ilnnortant con- 

" 
The first chapter presents a brief descrip- 

tion of cotnnuter simulations, referencine 
cept must be horne in nlind by people 1 1 7 1 1 0  

want to k ~ l l  cancer cells hv sirnnlv inhihit- 
many original puhllcations. The hook focus- 
es on the ootential-enerev-based tech- , L ,  

ing telomerase. This chapter is a very suit- 

able end to the book, as it serves to remind 

L,  

niques for molecular modelmg. 
Chanter 2 contains a concise introduction 

us that, as usual, nature is more corvlplex 
than we could ever have imagined. Desoite 

to the modeling of protein structures. This 
chapter was written to highlight the difficulty 
of protein structure prediction, making the 
case that there are several levels of structure 
prediction and that in some cases it may not 
he possible to pred~ct more than secondary 
structure reliably. In the following chapter 

u 

the huge advances that have been made, we 
still have a long~way to go hefore we fully 
~lnderstand telomeres. 

Carolyn M. Price 
Department of Chemistry. 

L1nizjersity of Nebmslta, 
Lincoln. NE 68588.  LISA 

there is a succinct description of molecular 
dynamics stlnulattons of peptides focused on 

SCIEKCE * VOL 271 * 26 JXKUXRY 1996 




