
A new tree of life allows a closer look at the
origin of species

Heidelberg, 02 March 2006 – In 1870 the German
scientist Ernst Haeckel mapped the evolutionary
relationships of plants and animals in the first ‘tree of life’.
Since then scientists have continuously redrawn and
expanded the tree adding microorganisms and using
modern molecular data, yet, many parts of the tree have
remained unclear. Now a group at the European
Molecular Biology Laboratory (EMBL) in Heidelberg has
developed a computational method that resolves many of
the open questions and produced what is likely the most
accurate tree ever. The study, which appears in the
current issue of the journal Science, gives some intriguing
insights into the origins of bacteria and the last common
universal ancestor of all life on earth today.

“DNA sequences of complete genomes provide us with a
direct record of evolution“, says Peer Bork, Associate
Coordinator for Structural and Computational Biology at
EMBL, whose group carried out the project. “For a long
time the overwhelming amount of data (the human

genome alone contains enough information to fill 200
telephone books) has made it very difficult to pinpoint the
information needed for a high-resolution map of evolution.
But our study shows how this challenge can be tackled by
combining different computational methods in an
automated process.”

Bork’s lab specialises in the computational analysis of
genomes, and recently they applied this expertise to the
tree of life. Since all organisms descend from the same
ancestor, they share some common genes. Francesca
Ciccarelli and Tobias Doerks of Bork’s group managed to
identify 31 genes with clear relatives in 191 organisms,
ranging from bacteria to humans, to reconstruct their
relationships. 

“Even using such genes, you might get the wrong
answer,” says Ciccarelli. “Organisms inherit most genes
from their parents, but over the course of evolution, a few
have been obtained when organisms swapped genes with
their neighbours in a process called horizontal gene
transfer (HGT). Obviously, the latter class of genes does
not tell you anything about your ancestors. The trick was
to identify and exclude them from the analysis.”

“This procedure drastically reduced the ‘noise’ in the data,
making it possible to identify as yet unknown details of
early evolution,” says Tobias Doerks. “For example, we
now know that the first bacterium was probably a type
called gram-positive and likely lived at high temperatures
– suggesting that all life arose in hot environments.”

The improved tree has also shed light on other research
carried out by the group. Bork and colleagues are
participating in projects that collect genetic material of
unknown species en masse from environments such as
farm soil and ocean floor. “With the new high-resolution
tree in hand, it is now possible to classify genetic material
from this unexplored microbial world and further our
understanding of life on the planet.” 
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A schematic representation of the most accurate tree of life ever
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A global evolutionary map reveals new insights into our last common ancestor
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About EMBL:
The European Molecular Biology Laboratory is a basic research institute funded by public research monies from 19
member states (Austria, Belgium, Croatia, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Israel, Italy, the
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom). Research at EMBL is conducted
by approximately 80 independent groups covering the spectrum of molecular biology. The Laboratory has five units: the
main Laboratory in Heidelberg, and Outstations in Hinxton (the European Bioinformatics Institute), Grenoble, Hamburg,
and Monterotondo near Rome. The cornerstones of EMBL’s mission are: to perform basic research in molecular biology;
to train scientists, students and visitors at all levels; to offer vital services to scientists in the member states; to develop
new instruments and methods in the life sciences and to actively engage in technology transfer activities. EMBL’s
International PhD Programme has a student body of about 170. The Laboratory also sponsors an active Science and
Society programme. Visitors from the press and public are welcome.
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