Angiosperm AToL: Resolving the trunk of the angiosperm tree and 12 of its thorniest branches

Flowering Plants - Angiosperms

One of the greatest terrestrial radiations
At least 250,000 extant species
Major lineages originated 130-90 million years ago

Dramatic rise to ecological dominance 100-70
million years ago

Sources of our food plants
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Angiosperm AToL Morphology

Assessment of over 100 morphological characters has been completed
tor the members of Malpighiales, Ericales, Saxifragales,
Caryophyllales, and Lamiales included in the proposed
phylogenetic analyses (a total of 140 taxa). All characters are
documented by images (SEM or photos). We are now assessing
the pattern of variation in these characters within these clades:
currently, we have developed 93 morphological characters for
Malpighiales. These characters will be mapped onto various
molecular topologies. This group, as well as the Ericales,
Saxifragales, and Caryophyllales, will provide a test of the
methodology on integrating morphological data into the eventual
370-taxon cladogram of angiosperms. We are currently assessing
variation within the campanulid clade. About 170 taxa remain to
be databased and imaged.
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454 Sequencing

The Angiosperm AToL has employed the first of the “next generation 3 1 G
sequencers,’ the 454 Life Sciences GS20/FLX platform, to sequence 36 % ‘%’; 3 ":%* oF g
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TOLKIN is an information management and analytical web application & ?g %
for phylodiversity and biodiversity research. TOLKIN supports the ‘{’jf o _ |
Angiosperm AToL, as well as Gymnosperm and Liverwort AToLs, and LT Tree Of Life Knowledge and Information Network
the Euphorbia PBI. As a web-based application, collaborators in EZB O s or
different locations can access shared data on voucher specimens, Em_ e e o - oy .

taxonomy, bibliography, morphology, DNA samples and sequences.
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resources such as International Plant Names Index, Global Biodiversity
Information Facility, Tropicos, GenBank, Index Nominum Genicorum,
TreeBASE, and BioGeomancer. A developing analytical component of ! o

TOLKIN will provide workbench functionality for analysis of sequence EIT“" P i e 8 - ——

data by automating the assemblage of Fasta files, BLASTing capability, ?
multiple sequence alignments, and output of Nexus files, and —_—
automating deposit of digital data to repositories such as GenBank.
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Few studies have compared supertree and supermatrix ;ff’r | % ]i%
approaches for building comprehensive phylogenetic trees. H}"’( | :=._"..==-~&
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We created a Campanulid supertree of over 4,000 taxa using \ %:1‘_]__
trees that were gathered and grafted together from more than ==
200 primary literature sources. To ensure a scientific standard, NS
a set of construction rules was established a priori. - m ———

Angiosperm AToL Outreach

Training for postdocs, graduate, and undergraduate students
(especially underrepresented groups).

Emphasis on interdisciplinary training, combining phylogenetic,
genomic, and evolutionary biology.

Pls use information garnered in this study for their courses, and to
update the widely used Judd et al. textbook, Plant Systematics:
A Phylogenetic Approach

Public education through the new tamily-friendly exhibit, Travels in
the Great Tree of Life (Peabody Museum of Natural History,
Yale University), and through First Flower, part of the PBS
television series NOVA (April 2007).




