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beep Green Rewrites 
Evolutionary History of Plants 
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ST. LOUIS-Not long ago, scientists trying ham of the University of Alberta in Canada. 
to sort out the evolutionary links among Adding one intriguing branch was the lab 
plants often worked alone on secret pro- of botanists Pamela and Douglas Soltis of 
jects, racing to scoop other labs. "It was a Washington State University in Pullman, a 
dog-eatdog world," says University of Cali- husband-and-wife team that 5 years ago set 
fornia, Berkeley, botanist Brent Mishler. out to plumb the murky beginnings of flow- 
Fed up with this poisonous atmosphere, ering plants. How flowers arose, adding bril- 
Mishler and several colleagues, over lunch liant colors to a green panorama, is a ques- 
at the Missouri Botanical 
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tion that has bedeviled biologists 
Garden in 1992, hatched since Charles Darwin, who called 
a plan for a botanical the emergence of flowers an 
version of the Human "abominable mystery." Studies had 
Genome Project: an ef- suggested that magnolias or water 
fort to merge molecular, lilies-both built simply, with 
fossil, and morphological I saucerlike flowers-could be the 
data to build a family I closest living relatives of the earli- 
tree for all green plants. I 
It was a "big-science SCF 
lution for a field stuck in 
a laissez-faire mode," 
says Mishler. 

The first fruits of 
their 5-year effort, dubbed Deep Green, 
ripened in time for the 16th International 
Botanical Congress, held here last week. 
Challenging long-held notions about the 
relationships among species, scientists re- 
ported that plants should be divided into 
three kingdoms rather than one, unveiled 
the most primitive living flowering species, 
and homed in on the "Eve," or mother, of 
all 500,000 green plant species. Deep 
Green, involving 200 scientists from 12 
countries, "is the biggest attempt at phy- 
logeny ever," says Mishler. 

As genetic data add branches and leaves 
to the new family tree, biologists should be 
able to tap it for information on how to engi- 
neer useful traits, fight invasive species, 
identify organisms, and find potential 
medicines. Deep Green scientists intend to 
publish a book later this year and have es- 
tablished a Web site' that will become a 
repository for links to fidings as they accu- 
mulate in the peer-reviewed literature. "If 
we can perfect the green plant tree, its im- 
pact will be phenomenal," says Sean Gra- 

seed plants 

auper-battery 
from 

gram shuffled the DNA sequences into a 
rough time order based on their mutations, it 
came up with a surprise: A rare tropical shrub 
called Amborella appeared at the bottom, or 
root. About 135 million years ago, the re- 
searchers concluded, nonflowering p l a n s  
perhaps similar to today's pines-hit an evo- 

monocots aMcots 
(orchid) (aster) 

lutionary fork in the road, with some veering 
off toward Amborella and later angiosperms 
while others continued life sans petals. 

Found only on New Caledonia, an island 
in the South Pacific, Amborella, a diminu- 
tive plant with creamy flowers and red fruit, 
had gone unnoticed by most botanists, says 
Pamela Soltis. But as Deep Green ground 
on, three other research teams created 
flowering-plant phylogenies; each con- 
firmed that Amborella is, indeed, the clos- 
est living relative of the first flowering 
plant. Such diverse support for a new phy- 
logenetic finding is rare, says Christopher 
Haufler of the University of Kansas, 
Lawrence. Amborella, he says, "is a tiny 

remnant of a 
lineage that goes 

back millions of 
years." 

Deep Green, a 
The gbss dipper fits. New data point to unheralded Ambodla (inset) $285,000 project funded 
as the most primitiw Aowering plant; new view (right) of plant kingdoms. by three U.S. agencies-- $ 

the National Science 
est flowering plants, or angiosperms. The Foundation, the Department of Agriculture, f 
Soltises, however, felt that the f i  flowering and the Department of Energy-also threw 8 
plants must have been even simpler- its weight behind the idea that single-celled 8 
perhaps lacking either tissues that bmsport algae, living in the cracks of rocks and in soil 3 
water efficiently or closed carpels, modified along streams at least 450 million years ago, 
leaves that protect seeds. 

To turn back the clock, the Soltises and 
their colleagues constructed phylogenies, or 
evolutionary histories, of angiosperm based 
on their DNA. They c o r n  three cornrnon 
sequences-in the chloroplast genes rbcL 
and atpB, and 18s ribosomal DNA-from 
560 species. These DNA regions mutate 
rapidly, malung them good tools for differen- 
tiating among species. When a computer pro- 

evolved into mosses that gmddly crept out : 
of the water and became the f i  land plants. 
New data from biologist Marvin Fawley of 5 
North Dakota State University in Fargo put 5 
Mesostigma, a scaly, unicellular alga, at the ' 
base of this fkshwater algal line. In addition, 
DNA data from biologist Louise Lewis of i? Louisiana State University in Baton Rouge = 
and others suggest that the Eve of the green 
plants that first took root on land must re- 
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