Tree of life from sequenced genomes
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A highly resolved Tree of Life, based on completely sequenced genomes [1]. The image was generated using iTOL: Interactive
Tree Of Life [2], an online phylogenetic tree viewer and Tree Of Life resource. Eukaryotes are colored red, archaea green and
bacteria blue. PNG image traced by hand to produce SVG version. 1. I Ciccarelli, FD (2006). "Toward automatic reconstruction
of a highly resolved tree of life." (Pubmed). Science 311(5765): 1283-7. 2. I Letunic, | (2007). "Interactive Tree Of Life (iTOL): an
online tool for phylogenetic tree display and annotation.". Bioinformatics 23(1): 127-8.



The Evolution of Synapses
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Vertebrates Lophotrochozans Ecdysozoans  Cnidarians Poriferans Choanoflagellates Fungi

Deuterostomes

619-790 mya
Av. 790 mya

Greater signalling complexity, Protostomes
MASC gene family expansion,
NMDA receptor duplication,

MAGUK duplication

5811141 mya

R s e e T e e s Av. 910

Stargazin Bilaterians .

R 766-1,351 mya
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Av, 1,036 mya
Excitatory glutamate receptors (NMDA and AMPA), Eumetazoans Ursynapse

kainate receptors,
K* channels, neuroligin, CASK, erbin

GABA receptors, metabotropic glutamate receptors, Metazoan\s'
CaMKII, KIR channel, NOS, SynGAP,
S-SCAM, Homer, GKAP, GRIP, CRIPT, agrin, MuSX, ankyrin, neurexin, NCAM

7661351 mya
Av. 1237 mya

— With synapses
—— Without synapses
(protosynaptic)

970-1,070 mya
Av. 1020 mya
Cadherins, ephrin receptors, receptor and non-receptor tyrosine kinases,
Dlg (MAGUK), shank, calpain, spectrin, PDZ binding proteins

1.220-1513 mya
Av. 1368 mya

MASC downstream signaling compenents, PKC, PMCA, NF 1, calmodulin, calcineurin Eukaryotes

Nature Reviews | Neuroscience
With synapses
Without synapses



http://www.utexas.edu/features/2008/03/03/tree/

This phylogenetic tree, created by David Hillis, Derreck Zwickil and Robin
Gutell, depicts the evolutionary relationships of about 3,000 species
throughout the Tree of Life. Less than 1 percent of known species are
depicted.
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Cytokines
(e.g., EPC)
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Signal Transduction Pathways
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C. elegans protein interaction network.
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Networks including cell location
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Cell location + schematic shape
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