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mophiles are not compelling. Nor do we 

Fascinations of the Third Domain have any way of proving that the root of 
the tree corresponds to some single ances- 

W. Ford Doolittle 

I n the late 1960s, Carl Woese and his stu- ond, some features of archaea, extreme 
dents decided to put microbial taxonomy thermophily in particular, are primitive- 
on a sound and uniform phylogenetic unchanged from the ancestral condition. 

footing, through the painstaking accumula- Third, archaea were principal partners in 
tion of information derived from the se- forming the chimeras we know as eukary- 
quence of an RNA component 
of the ribosome--namely small 
subunit (SSU) rRNA. A decade 
later, on the basis of a simple 
comparative analysis of such in- 
formation, they announced that 
prokaryotes were of two fimda- 
mentally and surprisingly dis- 
tinct sorts, Eubacteria and Ar- 
chaebacteria (renamed Bacteria 
and Archaea in 1989). As 
prokaryotes, both groups were 
known to lack the enclosed nu- 
cleus, endome~brane system, Close to the common ancestor? Archaeoglobus lithotroph- 
c~toskeleton, and energy-yield- icus, from marine hydrothermal vents, combines many o f  the 
ing organelles of eukaryotes. properties of thermophiles and methanogens. 
But, this shared structural sim- 
plicity aside, there proved to be many fun- otes; they contributed the basic informa- 
damental differences between them. Indeed, tion-processing machinery. 
the 1980s and 1990s saw the trumpeting of Howland, a biology professor at Bow- 

one astounding ar- doin College, is not an archaeal insider. 
~ h ~ ~ ~ ~ ~ ~ i ~ i ~ ~  ', chaeal feature after Perhaps this is why he says little about 

Archaea another. Some as- the people involved in the discovery and 

DiscoveringAnot~er pects highlighted acceptance of the archaea, and that is a 

Domain of Life the "extremophily" pity. The older I get, the more I under- 
(obligatory growth stand that-although there are indeed 
at very high tem- facts about nature and we can indeed dis- 
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of archaea, some broadest conceptual frameworks within 
(transcription, translation and replication which we interpret them. Archaebacteri- 

8 machinery) showed a puzzlingly greater ology would not have unfolded as it did, 
i$ similarity to eukaryotes than to bacteria, and our feelings about the importance of 
$ and some (lipids, some enzyme cofactors) the group would have been much differ- 
U : were just unique. ent, without Woese, Otto Kandler, Wol- 

In The Surprising Archaea, John How- fram Zillig, Norm Pace, Mitch Sogin, 
$ land gives a succinct account of the devel- Gary Olsen, and the several others mak- 

opment and excitement of the field. He ex- ing up what Lynn Margulis once called 
2 plains its fundamental evolutionary "Woese's army." I p premises particularly well. First, there is In fact, had the field developed differ- 
B the belief that archaea are so very different ently, we might not now hold to the three 
$ from bacteria because the two groups di- tenets mentioned above. SSU rRNA is 
$ verged when life was quite new and still very good at telling us what organisms be- 
$ ill-formed; that is, the root of the SSU long to what major groups, but less reli- 
3 rRNA tree corresponds to some single last able when it comes to relationships be- 
$ common ancestral cell, older than the old- tween groups. Many genes tell different 
2 est cellular fossils (3.5 billion years). Sec- stories than SSU rRNA, and we do not ac- 

tral cell that iived 3.5 billion years ago. 
(Indeed Woese, unlike many of the troops, 
never thought there was such a cell.) 

In his concluding chapters Howland 
does discuss some of the winds of revi- 
sionism now beginning to blow, but still 
his is a very whiggish account. I'm sure 
the story will be told very differently ten 
years from now. I am also unsure what au- 
dience the book was intended for. There is 
too much biochemical detail to make it 
suitable for nonscientists, not enough de- 
tail to make it appropriate as a text for stul 
dents, and far too few figures and dia- 
grams for anybody. All that said, if you 
want a quick and easy explanation why 
those of us who were turned on to archaea 
in the 1970s remain tuned in today, this is 
the best you will find. 
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Another World 
Food Scare? 

John H. Sanders 

J 
ournalist Richard Manning's call for a 
new Green Revolution is a good airport 
book of the nonfiction variety. The 
characteristics of such a book are that 

it combines light reading with very pes- 
simistic conclusions. 

Looking back, approximately once per 
decade there has been a scare over world 
food supplies (I). Consistent with this tra- 
dition, the introducto- 
ry chapter of Food's 
Frontier tells us that 
significant improve- 
ments in yields for the 
principal food crops 
cannot be achieved in 
developing countries 
and that any further 
gains will be evolu- 
tionary rather than 
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The Next Green 

Revolution 
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revolutionary. Com- 
bining this conclusion with continued 
rapid population growth, Manning re- 
turns to Malthus, the first modern food- 
scare writer, or at least to Paul Ehrlich, 
the most alarmist of these authors in the 
1960s. 

- ,  

tuallv know whether rRNA trees track the . . -  
6 of any large fraction of the genes The author is in the Department of Agricultural Eco- 
9 The author is in the Department of Biochemistry nomics, Purdue University, 1145 Krannert Building, 
f o and Molecular Biologv. Dalhousie Universitv. Halifax. in ITIodern prokaryotic genomes- Although West Lafayette. IN 47907-1 145, USA. E-mail: -. . - . . . . - . -. -. - . . . . -, - - .. . -. . . . . . . ~ , . . ~  ~. 
8 Nova Scotia, Canada B3H 4H7. E-mail: ford@is.dal.ca it is appealingly romantic to assume that sanders@age~on.~urdue.edu 

www.sciencemag.org SCIENCE VOL 291 2 MARCH 2001 1707 


