


FAMILY TREE OF ALL LIFE
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These are all of our
cousins, so far. 2.3
million named
species out of an
estimated 8.7 million.
15 thousand are
discovered every
year. About 5% have
had their DNA
completely
sequenced.
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The Circle of Life

Lineages of all known species on earth are finally pieced together

Since Charles Darwin’s day, biologists have depicted how new
organisms evolve from old ones by adding branches to numer-
ous trees that represent portions of the animal, plant and micro-
bial kingdoms. Researchers from a dozen institutions recently
completed a three-year effort to combine tens of thousands of
trees into one diagram, most readable as a circle (below). The
lines inside the circle represent all 2.3 million species that have
been named. Biologists have genetic sequences for only about
5 percent of them, however; as more are finished, the relation-

Primordial life begins at the center and branches out in all directions,
leading to the groups of species that exist today (colored rings)

Quter ring: Estimated proportion of all species*

Inner ring: Proportion of the groups
named to date

Each black line represents at least
500 descendant species

Dark lines: Many species have
been genetically sequenced
Light lines: Few species
have been genetically
sequenced

Nematodes
(roundworms)

Lophotrocho-
zoa (mollusks,
segmented
worms,
brachiopods)

Early divergii
metazoa (cnidaria,
comb jellies, sponges)

Many deuterostomia (gold) and plants
(dark green) are already genetically
sequenced (dark lines) because they are
culturally or economically important
(such as humans!)

The first single-celled
o organism from which all =

TR life has descended arose
3.5 billion years ago

ships within and across groups of species may change. Experts
estimate that up to 8.7 million species may inhabit the planet
(about 15,000 are discovered every year). “We expect the circle
to broaden,” says Karen Cranston, a computational evolutionary
biologist at Duke University.

Anyone can propose updates to the database (OpenTreeOf
Life.org). Greater detail could improve understanding of evolu-
tion and help scientists invent drugs, make crops more produc-
tive and better control infectious diseases. —Mark Fischetti

Arthropods (insects,
arachnids, crustaceans)

Scientists have identified about
one million arthropods (tan);
millions more remain undescribed

Experts expect that
most new species to be
discovered will be
bacteria (orange) and
archaea (magenta)

celled micro-
organisms that

tolerate extreme

conditions)

*Estimates vary
widely; values shown
are averages from
multiple sources

Early diverging
archaeplastida (green
algae, red algae)

SOURCE: “SYNTHESIS OF PHYLOGENY AND TAXONOMY INTO A COMPREHENSIVE
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TOTAL NUMBER OF GENOMES SEQUENCED, 20

Organism Completed sequences
Bacteria, (archaea) 17,420 (362)
Fungi 356
Insects 98
Plants 150
Vertebrates (mammals) 235 (80)
Marine invertebrates 16
Nematodes (worms) 17

Drosophila (fly) 21




SHAREIDNASEQUENCES AMONG DISTANT RELATI

GTTCCGGGGGGAGTATGGTTGCAAAGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGAAACCTCACCC human
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GCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTTAAAGGAATTGGCGGGGGAGCACTACAACGGGTGGAGCCTGCGGTTTAATTGGATTCAACGCCGGGCATCTTACCA Methanococcus
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GTTCCGGGGGGAGTATGGTTGCAAAGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGAAACCTCACCC human

Figure 1-22 Molecular Biology of the Cell 5/e (© Garland Science 2008)

ORailroad tiesoO between sequences i nc
Methanococcus are eubacteria and archaebacteria, respectively.




MECHANISMS FOR CHANGING GENES
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GENETIC INNOVATION
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FAMILY TREE GHHEMOGLOBINS
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DIAGRAM OF EUKARYOTIC CELL (TRUE NUCLE
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