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Darwin (1859)
“Species in species-rich genera had more subspecific varieties.”

Willis (1922), Corbet (1942), Anderson (1975).

Subtaxa within taxa are often distributed unevenly.

Burlando (1990, 1993), Minelli (1991), Nee (1992).

Described the uneven distribution in terms of fractal geometry.
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. Plants
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. 'Protozoa’
. Insects
] wigae
. Arachnids
D Nematodes
D Fungi

. Viruses
[7] Bacteria
. Others

Muridae
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Purvis and Hector Nature (2000)
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Size and form in efficient
transportation networks
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Many biological processes, from cellular metabolism to popula-
tion dynamics, are characterized by allometric scaling (power-
law) relationships between size and rate''. An outstanding
question is whether typical allometric scaling relationships—
the power-law dependence of a biological rate on body mass—can
be understood by considering the general features of branchmg
networks serving a particular volu

nature stem from the need for effeq
both in biological systems such as d
networks'® and plant vascular a
inanimate systems such as the
basins"’. Here we derive a general

flow rates in arbitrary networks

theory accounts in a general way for]
scaling of living organisms'™'’, reg
assumptions for particular networ
scaling relations applicable to all
works, which we verify from obs
drainage basins. Allometric scaling
nate from the general features of n
mical or geometric assumptions.

Universal scaling relations
in food webs
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The structure of ecological communities is usually represented
by food webs'~. In these webs, we describe species by means of
vertices connected by links representing the predations. We
can therefore study different webs by considering the shape
(topology) of these networks"”. Comparing food webs by search-
ing for regularities is of fundamental importance, because uni-
versal patterns would reveal common principles underlying the
organization of different ecosystems. However, features observed
in small food webs'** are different from those found in large
ones’ %, Furthermore, food webs (except in isolated cases'*'") do
not share'®' general features with Dther types of network
(including the I

webs). These fea
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Allometric Scaling

in Phylogenies...

Y ~ M C~A"

Y: Biological property C: Phylogenetic tree shape

M: Mass of the organism A: Phylogenetic tree size
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Branch size (A)

A: Branch size
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Cumulative branch size (C)

A: Branch size
C: Cumulative branch size
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Cumulative branch size (C)
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Allometric scaling (C = A")

A: Branch size A: Branch size
C: Cumulative branch size C: Cumulative branch size
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Protein phylogenies
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Database
Queries

* Release notes

* Home
PANDIT : Protein and Associated Nucleotide Domains with Inferred Trees

* Ffam Version 17.0, Sep 05, 7738 families

PANDIT description

PANDIT is a collection of multiple sequence alignments and phylogenetic trees covering many commyg
protein domains.
It contains:

the seed protein sequence alignments from the Pfam-A (curated families) database (version 17}
nuclectide sequence alignments derived from sequences available for the above and using the
alignments as ‘templates’

protein sequence alignments restricted to the family members for which nuclectide sequences!
available

inferred phylogenetic trees for each alignment

Latest!l
new Pandit paper has been published in NAR (2008): click here to download it!

Pandit version 17.0 is now online! From version 17.0, Pandit now includes an assessment of alignmer
based on HMM methodology. Phylogenies in Pandit are built ignoring alignment regions that are deery
unreliable. See the release notes for further details

The Pandit' database name has been cited as "remarkably creative” and "apt” (Galperin 2005:D5 [Nu
Res. 33:05-D24]).

To receive e-mail notification of Pandit news, see here.
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Branch Size distribution (F(A) =A™)
F(A)=prob (A, 2 A)
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Cumulative branch Size distribution (F(C) = CP)
F(C)=prob (C, =z C)
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Allometric scaling (C = A")

(3) slope = 1.411232 --- intercept = 0.231893 --- r = 0.999285 --- err = 0.093208
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Species phylogenies
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@% @ Tr e eB ASE TreeBASE: 4,020 phylogenetic trees

A Database of Phylogenetic Knowledge

TreeBASE is a relational database of phylogenetic information hosted by the University at
Buffalo. In previous years the database has been hosted by Harvard University Herbaria,

Why? Leiden University EEW, and the University of California, Davis. TreeBASE stores phylogenetic Homo sapiens [23]
trees and the data matrices used to generate them from published research papers. We

encourage biclogists to submit phylogenetic data that are either published or in press, .
especially if these data were not fully presented in the publication due to space limitations. Caenorhabditis elegans [13]

TreeBASE accepts all types of phylogenetic data (e.q., trees of species, trees of populations,
trees of genes) representing all biotic taxa. For more information, see an intreduction to Yarrowia lipolytica [2]

TreeBASE, information on searching, the database schema, and a graphic presentation of the .
web site's interal structure. Also, check out some ideas on why you might want to use

Stats TreeBASE.
X |

TreeBASE Iis now a panicipant in C|PRESI: Ithe I\:ISF-sponfaored Cyberinfrastructure for Saccharomyces cerevisiae [43]
e Phylogenetic Research project. As such, it is being redesigned from the ground up through -

IRL API collaborative research among Computer Scientists, Biologists, and Programmers. Presently )
TreeBASE is being mirrored at the San Diego Supercomputer Center at UGSD. Eventually, the Schizosaccharomyces pombe [18]
redesigned, new and improved CIPRes version of TreeBASE will take over. In the meantime,
please send us suggestions of what kinds of features orfunctilons would you like designed into Neurospora crassa [55]
the new database? Are there new or unusual data types , queries, and functions that are not

already offered by the current version of TreeBASE? Please send your suggestions here.

Drosophila melanogaster [13]

Candida albicans [22]

Dictyostelium discoideum [9]

The WWW implementation of TreeBASE requires a forms-capable and frames-capable
browser. We would be very grateful for any feedback on TreeBASE, including suggestions for Plamodium falciparum [1]
improvemnent. In particular, if you encounter any errors please let us know. [r—

Oxytricha trifallax [1]

F ﬁﬁﬂcs i 0 pin | Euplotes octocarinatus [1]

anp Biorocy

Nicotiana tabacum [16

Mycologia
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Arabidopsis thaliana [19]
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Branch Size distribution (F(A) =A™)
F(A)=prob (A, 2 A)
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Cumulative branch Size distribution (F(C) = CP)
F(C)=prob (C, =z C)
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Allometric scaling (C = A")

n =1.44 n=1.41

L | E (3) slope = 1.411232 --- intercept = 0.231893 --- r = 0.999285 --- err = 0.093208
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Phylogenies vs Taxonomies

From genes to species: Universal Scaling?

- Animalia
- Archaea
- Bacteria
"~ Chromista

-~ Fungi
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