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AVISOS

* Disciplina no Moodle
 Slides
* Scripts
* Material leitura/links
* Aula seguinte liberada no fim da tarde (pegar script e materiais)

e Horarios (8h30-12h = 14h-17h)

* Locais para almocar

e Acesso a Internet no campus

* O que fazer na sexta a tarde?

* Apresentacdo alunos ©

* Minha apresentacdo ©

e Avaliacao final => submetida via Moodle

* "Nivelamento” em R e inferéncia filogenética => evitemos monologos mondtonos:
Perguntem!



Programa da disciplina
* Segunda

* Introducao

* Revisao rapida sobre métodos de inferéncia filogenética
Meétodos para lidar com megaphylogenies

Base de dados de atributos e topologias

Desenho de estudos comparativos

Pratica com R

* Terca
* Modelos de evolucao de atributos continuos e categoricos
 Sinal filogenético para atributos continuos e categoricos

* Quarta
e PGLS
» Estimativa de estado ancestral caracteres continuos e categoricos



Programa da disciplina

* Quinta
» Evolucao correlacionada (Pagel’s method e threshold)
* Ajuste matrizes VCV — rate matrix
* Modelos multi-regime e multi-taxas — pratica SURFACE

e Sexta pela manha
* Visualizacao de dados filogenéticos — demonstracao (phytools e phylosignal)
 Métodos para dados multivariados (bem resumido)
e Duvidas e discussao de projetos dos participantes



Aula 1
Introducao
Metodos de inferéncia filogenética
Bases de dados

Desenho de estudos comparativos



Outline

* Breve introducao historico do desenvolvimento de métodos comparativos;

* métodos para reconstruir hipoteses filogenéticas (incluindo supertree,
supermatrix)

* Darwinian e Rauniaerian shortfall.

* Iniciativas recentes parar suprir Darwinian shortfall: SUPERSMART, PASTIS,
Open Tree of Life, congruification;

* Como trabalhar com base de dados online de atributos e filogenias.
* Perguntas comuns em estudos de adaptacao;
* Como desenhar um estudo comparativo: phyndr e PhyloTargeting
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Introducao

* Conjunto de métodos estatisticos que usam a relacao de parentesco
entre as espécies para testar hipoteses evolutivas sobre seus atributos

* Diferenca entre obter e utilizar uma filogenia

¢ Perguntas comuns
* Qual o padrao filogenético de uma dada caracteristica das espécies?
* Sob que processo e em que velocidade essa caracteristica evolui?
* Qual a correlacao dessa caracteristica com outras ou com a variacao ambiental?



O problema do parentesco comum




O problema do parentesco comum
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Espécies ndao sao independentes
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Filogenia "real” Filogenia em estrela
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1985

Evolution, 39(6), 1985, pp. 1335-1351

THE QUANTITATIVE ASSESSMENT OF PHYLOGENETIC CONSTRAINTS
IN COMPARATIVE ANALYSES: SEXUAL DIMORPHISM IN
BODY WEIGHT AMONG PRIMATES

JAMES M. CHEVERUD
Departments of Anthropology, Cell Biology & Anatomy, and Ecology & Evolutionary Biology,
Northwestern University, Evanston, IL 60201

MaALcoLm M. Dow
Department of Anthropology and Program in Mathematical Methods in the Social Sciences,
Northwestern University, Evanston, IL 60201

AND

WALTER LEUTENEGGER
Department of Anthropology, University of Wisconsin, Madison, WI 53706

Vol. 125, No. 1 The American Naturalist January 1985

PHYLOGENIES AND THE COMPARATIVE METHOD

JOseEPH FELSENSTEIN
Department of Genetics SK-50, University of Washington, Seattle, Washington 98195
Submitted November 30, 1983; Accepted May 23, 1984
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A origem dos métodos
filogenéticos comparativos...

(xford Series in Ecodogy and Fowludion ’

The Comparative
Method in
Evolutionary
Biology

Paul H. Harvey and “'> s

Mark 1, Pagel Paul Harvey

1991 Mark Pagel



The Comparative Approach
in Evolutionary Anthropology
and Biology

Charles L. Nunn

2011

’

Charles Nunn, Duke University
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Laszl6 Zsolt Garamszeg|
Editor

Modern Phylogenetic
Comparative Methods

and Their Application
in Evolutionary Biology

Concepts and Practice

@ Springer Sevilha, Espanha, Novembro 2014

http://www.mpcm-evolution.org/practice
2015 17



@PLOS ’ ONE

RESEARCH ARTICLE

Shared Cultural History as a Predictor of
- Political and Economic Changes among
~ Nation States

Luke J. Matthews'~*, Sam Passmore?, Paul M. Richard®, Russell D. Gray**, Quentin
“ D. Atkinson?*

Proportion of
Political Change

Pattern Example

>03 Solid QC} Peru
0.2-0.29 Spotted % Iraq
0.1-0.19 Checked iz Belarus

<0.1 Striped 9, UK

Colors indicate network community
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Language Phylogenies Reveal
Expansion Pulses and Pauses In

Pacific Settlement

R. D. Gray,1 A. ]. Drummond,? S. ]. Greenhill*
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evolves at a rapid rate (24). Gray and Jordan’s
(25) previous parsimony analysis of Austrone-
sian lexical data found support for the expansion
sequence predicted by the pulse-pause scenario
but limitations of the data and methods used
meant that the predictions about the timing of
Pacific settlement could not be tested.

Lexical data. The Austronesian language
family is the one of the largest in the world, with
around 1200 languages spread from Taiwan to
New Zealand and Madagascar to Easter Island.
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ROYAL SOCIETY i i
R N coeey  Comparative phylogenetic
PIE analyses uncover the
| ancient roots of
' Indo-European folktales

Sara Graa da Silva' and Jamshid J. Tehrani
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vertical processes of cultural inheritance. Moreover, we show
that these oral traditions probably originated long before the
emergence of the literary record, and find evidence that one
tale (“The Smith and the Devil’) can be traced back to the
Bronze Age. On a broader level, the kinds of stories told in
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O que € uma filogenia? O que ela representa?



Escala de Parentesco

* “ * * Individuos isolados

Four buttertlies

(GS)
Familia

(G4)

B Four butterflies (top row),
connected to thewr parents (bottom row)

http://www.nature.com/scitable/topicpage/reading-a-phylogenetic-tree-the-
meaning-of-41956# 26
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Filogenia (entre espécies)
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Conceltos importantes



Parts of a phylogenetic tree

node \\\\\‘ —
\ species A

= Clade

species B
—

species C

species D

. :>> Clade
species E

species F

root ‘ ’
|
Branch length

taxon

branch
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Rooted vs. unrooted trees

B

30



Enraizando a arvore

Taxon A nao é mais aparentado
com o B que C ou D.

Rooted tree



Enraizando em outra posicao

Unrooted tree

Rooted tree

ﬁ Agora o taxon A € mais proximo de B, e
Root ({4 ambos sao grupo irmao de C e D.



"
p polytomy

dichotomy

 Politomia — quando um né (ancestral comum) da origem a mais de 2
descendentes

» Soft-polytomy: quando os dados disponiveis nao conseguem discriminar a
ordem de divergéncia, devido a rapida divergéncia

* Hard-polytomy: quando de fato a politomia é real, usualmente representando
uma “explosao” radiativa de espécies



Tipos de representacao de arvores

- ’ >

LN
9 ]; 2% _r———C)qus1
“ (Lf(‘ Gé .|—< ) Virus2
Rodents

Ray-finned
Sharks fish  Amphibians Primates  &rabbits Crocodiles  Birds @ virus3
—@
L@ virus4
-® — @ virusb
Eggs with shells viris
virus6
Lo ‘ o
Amniotic eggy | L Q© virus7
: ® ,
Four limbs | © Virus8
Bony skeleton —O virus9
“ o
Vertebrae L@ virus10
0.07
Enfatiza relagbes entre tips e Comprimento de ramo refletem
opcionalmente o compartilhamento de divergéncia entre espécies

caracteres derivados (sinapomorfias).
Comprimentos de ramo nao importam



Tipos de representacao de arvores

Leibnitzia nepalensis

Leibnitzia anandna

Leibnitzia lyrata 3388

Leibnitzia occimadrensis 153

Gerbera gossypina

9 2% Gerbera crocea

12 22 6.96 Gerbera piloselloides C rO n O g ra m a

Chaptalia cf. cordata

Chaptalia pringlei

Chaptalia runcinata

25.76 Chaptalia similis

Chaptalia tomentosa

Chaptalia mandonii Comprimentos de ramo representam
Chaptalia nutans tempo de divergéncia em Milhoes de
28 89

Trichocline aurea anos
| 9.09

Trichocline speciosa

2.41
Trichocline catharinensis

087 Trichocline macrocephala

Mutisia orbignyana 575

1 1 1 1
Eocene | Oligocene | Miocene | Plio | P
40 Mya present
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Canis lupus

Ursus arctos
—{ Procyon lotor

erminea

=

1.00
(97/98)

1.00
(86/95)

0.1

1.00" Prionodon linsang
Prionodon pardicol 3
Panthera leo

1.00" Felis catus 4
Crocuta crocuta
Hyaena hyaena 5
Fossa fossana
Cryptoprocta ferox
Galidia elegans

Mungotictis decemlineata 6

1.00° Suricata suricatta
[———‘ L) :fungos minga

1.00° Herpestes ichneumon
Cynictis penicillata
Herpestes javanicus
1,00 L Herpestes edwardsii 7

F i derbyanus 8a

Paradoxurus hermaphroditus
Paguma larvata |8b|
Viverricula indica

Civettictis civetta
Viverra tangalunga
Viverra megaspila

Viverra zibetha
Poiana richardsonii
Genetta thierryi

Genetta johnstoni
Genetta servalina

Genetta genetta

Genetta pardina
1.00° Genetta maculata
- (96/95)L Genetta tigrina —

Filograma n&o ultramétrica

A

[r——
42_2' 14,16 e

[r———
13.20 M—

o I

38.26 24.83
46.98
1343

4418

28.49 -2.86

L) L] L
EOCENE OLIGOCENE MIOCENE g’ é"
gd

PLog,

Q2
2
]
q

Panthera leo
Felis
Prionodon linsang M%

Prionodon pardicolor ,*
Crocuta crocuta
Hyaena hyaena

Fossa fossana

Cryptoprocta ferox '@
Galidia elegans i
Mungotictis decemlineata
Suricata suricatta

Mungos mungo

Crossarchus obscurus ﬁ
Herpestes ichneumon _
Cynictis penicillata
Herpestes javanicus
Herpestes edwardsii
Hemigalus derbyanus v
Paradoxurus hermaphroditus
Paguma larvata -

Nandinia binotata N

Viverricula indica

Civettictis civetta jﬁ

Viverra tangalunga

Viverra megaspila Viverrinae
Viverra zibetha Gray, 1821
Poiana richardsonii e,

Genetta thierryi S

Genetta johnstoni

Genetta servalina f
Genetta genetia E
3
l

Genetta pardina
Genetta maculata Genettinae
Genetta tigrina Gray, 1864

Arvore “ultramétrica”

Transformacéo de divergéncia (em termos
de distancias genéticas) em tempo utilizando

um relégio molecular
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Medida de suporte do no

Existem varias formas, cada uma
mais adequada pra um critério
de otimizacdao. P. ex. Bootstrap
(usado em qualquer critério),
Bremer (usada em  MP),
Probabilidade Posterior (BI)

Demonstram de maneira geral o
grau de suporte para uma dada
relacao a partir do conjunto de
dados usado pra reconstruir a
filogenia

0.65

1.0

14

1.0
0.51

N N7
U.U |/

0.95

1.0

1.0
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Formatos para descrever filogenias



The Newick tree format

Introduction

The Newick Standard for representing trees in computer-readable form makes use of the correspondence between trees and nested |
mathematician Arthur Cayley. If we have this rooted tree:

A E

N

then in the tree file it is represented by the following sequence of printable characters:

(B,(A,C,E),D);

39
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Examples

To help you understand this tree representation, here are some trees in the above form:

((raccoon:19.19959 ,bear:6.80041):0.84600, ((sea_lion:11.99700, seal:12.00300):7.52973, ((monkey:100.85930,cat:47.14069):20.59201,
weasel:18.87953):2.09460):3.87382,dog:25.46154);

(Bovine:0.69395, (Gibbon:0.36079, (Orang:0.33636, (Gorilla:0.17147, (Chimp:0.19268, Human:0.11927):0.08386):0.06124):0.15057):0.54939,Mouse:1.21460):0.10;

(Bovine:0.69395, (Hylobates:0.36079, (Pongo:0.33636, (G._Gorilla:0.17147, (P._paniscus:0.19268,H. sapiens:0.11927):0.08386):0.06124):0.15057):0.54939,
Rodent:1.21460);

_.A

Rooted and unrooted trees
e 0.2

B
In addition, the standard is representing a ro
when decribing inferences in such cases. He 0.3

05 E °C
0.4

would be the same unrooted tree as '

(B,(A,D),C);

could be represented in Newick format in several ways
(A, (B,C),D);

and as (rele)): no nodes are named
(A,B,(C,D)); leaf nodes are named
((A,D),(C,B)); (A,B, (C,D)E)F; all nodes are named
r r r r

(:0.1,:0.2,(:0.3,:0.4):0.5); all but root node have a distance to parent

(A:0.1,B:0.2,(C:0.3,D:0.4):0.5); distances and leaf names (popular)

((B:0.2,(C:0.3,D:0.4)E:0.5)F:0.1)A; a tree rooted on a leaf node (rare) %1



The NEWICK (or New Hampshire) format

(A, B);




(A:2.35, B:3.76);

2.35

3.76




(A:2.35, B:3.76): 2.0,C:2.6);

2.35

2.0

3.76

2.6




(A:2.35, B:3.76)N1: 2.0,C:2.6);

2.35
A ANODE CALLED

2.0 e

3.76

2.6




(A:2.35, B:3.76)N1:2.0,C:2.6)N2;

2.35 ~_— Node ‘N1’

2.0

3.76

oG —— Node ‘N2’




Syst. Brol. 46(4).590-621, 1997

NEXUS: AN EXTENSIBLE FILE FORMAT FOR SYSTEMATIC
INFORMATION

DAvID R. MADDISON,! DavID L. SWOFFORD,? AND WAYNE P. MADDISON?

\Department of Entomology, University of Arizona, Tucson, Arizona 85721, USA; E-mail: beetle@ag.arizona.edu
Laboratory of Molecular Systematics, MRC 534, MSC, Smithsonian Institution, Washington, D.C. 20560, USA
3Department of Ecology and Evolutionary Biology, University of Arizona, Tucson, Arizona 85721, USA

David R Maddison
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Phylogenetics: NEXUS Format

EEB 5349: Phylogenetics#

The goal here is to explain the most important features of the NEXUS file format commonly used in phylogenetics. There are no lab exercises
here, just information. Use this as a reference.

Contents [hide]
1 The Nexus Data File Format
1.1 Nexus blocks
1.2 Nexus commands
1.3 Nexus comments
1.4 Commonly-used Nexus blocks
1.4.1 Taxa block
1.4.2 Data block
1.4.3 Trees block
1.4.4 Sets block
1.4.5 Assumptions block
1.4.6 Paup block

The Nexus Data File Format

Nexus blocks

http://hydrodictyon.eeb.uconn.edu/eebedia/index.php/Phylogenetics: NEXUS_Format
48
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EEB home
Sandbox

Logo contest
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Recent changes
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What links here
Related changes
Special pages
Printable version
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Page information

Log in

Taxa block

Page' Discussion View history ]Si arch Q‘
) _ The purpose of a taxa block is to provide names
Phylogenetics: NEX directly in the data block (see below). Here is an

EEB 534¢
_ #nexus _ . :
bk The goal here is id in phylogenetics. There are no lab exercises
, yé here, just inform 58,9
begin taxa;
_ dimensions ntax=5;
Contents [hide] taxlabels
1 The Nexus Data File Format G i ard 1 a

1.1 Nexus blocks

1.2 Nexus commands Thermus
1.3 Nexus comments Deinococcus
1.4 Commonly-used Nexus blocks sulfolobus
1.4.1 Taxa block
1.4.2 Data block Haobacterium
1.4.3 Trees block e
1.4.4 Sets block en d;

1.4.5 Assumptions block
1.4.6 Paup block

The Nexus Data File Format

Nexus blocks

http://hydrodictyon.eeb.uconn.edu/eebedia/index.php/Phylogenetics: NEXUS_Format
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Main Page

EEB home
Sandbox

Logo contest
Community portal
Current events
Recent changes
Random page
Help

sitesupport

Tools
What links here
Related changes
Special pages
Printable version
Permanent link
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Login
Page Discussi Data block

Phyl o The data block is the workhorse of Nexus blocks. This is where you place the actual sequence data, an
“' names of your sequences. Here is an example of a data block:

#nexus

begin data;
dimensions ntax=5 nchar=54;

N—— format datatype=dna missing=? gap=-;

1.1 Ne: matrix

1; :: Ephedra TTAAGCCATGCATGTCTAAGTATGAACTAATTCCAAACGGTGAAACTGCGGATG

o Gnetum TTAAGCCATGCATGTCTATGTACGAACTAATC-AGAACGGTGAAACTGCGGATG
14 Welwitschia TTAAGCCATGCACGTGTAAGTATGAACTAGTC~-GAAACGGTGAAACTGCGGATG
: Ginkgo TTAAGCCATGCATGTGTAAGTATGAACTCTTTACAGACTGTGAAACTGCGAATG
1 Pinus TTAAGCCATGCATGTCTAAGTATGAACTAATTGCAGACTGTGAAACTGCGGATG
1. [====t==10|===rt==20 | ~==-t==30 | ===t ==80 | ====t==50 | ====]
14 ;

end;
The Nex

Nexus blocks

http://hydrodictyon.eeb.uconn.edu/eebedia/index.php/Phylogenetics: NEXUS_Format
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EEB home
Sandbox

Logo contest
Community portal
Current events
Recent changes
Random page
Help

sitesupport

Tools
What links here
Related changes
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Printable version
Permanent link
Page information

Page Discussi Data block

Fhe:data Blodk i, Trees block
Phylo; e data block is the

names of your seque A trées block has the following structure:

#nexus #nexus

begin trees;

begin data;

dimensions r translate
1
- format datat 1 Ephedra,
e : 2 Gnetum
1.1 Ne: matrix : ’ .
1.2 :e: Ephedra 3 Welwitschia P
1.3 Ne: .
1.4 ci, Gnetum 4 Glnkgo ’
1. Welwitschi 5 Pinus
- Ginkgo ;
{‘ Pinus tree one = (&U] (1,2,(3,(4,5)):
1.4 tree two = [&U] (1,3,(5,(2,4));
14 - end;
'
end;
The Nex

Nexus blocks

Login

the actual sequence data, an

AACGGTGAAACTGCGGATG
AACGGTGAAACTGCGGATG
AACGGTGAAACTGCGGATG
GACTGTGAAACTGCGAATG
GACTGTGAAACTGCGGATG

http://hydrodictyon.eeb.uconn.edu/eebedia/index.php/Phylogenetics: NEXUS_Format
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[NeXML]

Rich phyloinformatic data

~

The future data exchange

standard is here!

NeXML is an exchange standard for representing
phyloinformatic data — inspired by the
commonly used NEXUS format, but more robust
and easier to process.

validate C | | Selecionar Arquivo | nenhum arquivo selecionado = Submit

L_

Overview

The NEXUS flat file format is a commonly used syntax for phylogenetic data. Unfortunately, over
time, non-compliant NEXUS implementations have overloaded the standard - which has caused
various problems. Meanwhile, mature technologies around the XML standard have emerged.
These technologies have the potential to greatly simplify and improve robustness in the
processing of rich phylogenetic data. This website is the home for the community-driven NeXML
project, which seeks to leverage XML technologies in the development of a data standard that
translates NEXUS concepts into a syntax that is more easily validated and processed. This

approach promises several advantages:

b

Syntax validation — some of the issues hampering interoperability are caused by the fact
that no formal spedification exists for NEXUS and other flat files, and no unambiguous way
to validate them. Using XML Schema we have defined a versioned grammar against which
data files can be validated syntactically. In addition, this website has a validation service
(the orange box in the center of every page) that also checks the semantics of uploaded
NeXML files beyond ways that can be expressed in XSD schema language.

Semantic annotation — an issue in current file formats is that their semantics are not
well-defined. For example, what does it mean to use an ambiguity code in a matrix? Is it
1incertainty or nolvmnrnhiem? With the wider Funinfo waorking ornon we are develaning an

' Quick links:

Libraries:

Java
Python
Perl

C++
JavaScript

Ruby

External links

P nexmi@github
P NeXML wiki
P CDAO

P Phylows

52



The future data exchange

standard is here!  Quick links:
N WL NeXML is an exchange standard for representing 2%
phyloinformatic data — inspired by the
Rich phyloinformatic data commonly used NEXUS format, but more robust

and easier to process. Slide show

Syst. Biol. 61(4):675-689, 2012

(© The Author{s) 2012. Pubhished by Oxford University Press, on behalf of the Soceaty of Systematic Biologists. All nights reserved.

Thas is an Open Access artide distributed under the terms of the Creative Commons Atttibubon Non-Commeraial License (hitp:/ /coeativecommons.ong/ beenses/ by -ne /3.0), which
permits unfestricted non-commercial use, distribution, and e production i any medium, provided the onginal work s properly ated.

DOL10.1093/sysbio/ sys025

Advance Access publication on February 22, 2012

NeXML: Rich, Extensible, and Verifiable Representation of Comparative Data and Metadata

RUTGER A. Vos!*, JAMES P. BALHOFF??, JASON A. CARAVAS?, MARK T. HOLDER?, HILMAR LAPPZ,
WAYNE P. MADDISON®, PETER E. MIDFORD?, ANURAG PRIYAM?, JEET SUKUMARAN?,
XUHUA X1A%, AND ARLIN STOLTZFUS’

translates NEXUS concepts into a syntax that is more easily vaiidated and processed. This
approach promises several advantages:

7

nexml@github
NeXML wiki
CDAO

P Syntax validation — some of the issues hampering interoperability are caused by the fact PhvIoWS
ylo

that no formal spedification exists for NEXUS and other flat files, and no unambiguous way
to validate them. Using XML Schema we have defined a versioned grammar against which
data files can be validated syntactically. In addition, this website has a validation service
(the orange box in the center of every page} that also checks the semantics of uploaded
NeXML files beyond ways that can be expressed in XSD schema language.

v v ¥

|>  Semantic annotation — an issue in current file formats is that their semantics are not
well-defined. For example, what does it mean to use an ambiguity code in a matrix? Is it
1 1ncertainty aor nolvmnrnhicm? With the wider Funinfo working nrniim we are develoning an
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Features Newick PhyloXML

Represents tree topology with branch lengths, support values " m

Represents labels for OTUs and internal nodes -

Represents link from OTU to taxonomic concept

Represents molecular sequence data

Represents provenance of molecular data (e.g., accession)

Represents morphological and other non-molecular data

Represents provenance of morphological data (e.g., accession)

Supports annotation of data objects

Supports internal references to data objects

Supports user-defined extensions

Supports georeferences

Published format description

Formally declared syntax

Actively developed




Breve revisao sobre metodos de inferéncia
filogeneética




Critérios de otimizacao

Table 1.5 Classification of phylogenetic analysis methods and
their strategies

Optimality search criterion Clustering
Character state Maximum parsimony (MP)

Maximum likelthood (ML)

Bayesian inference
Distance matrix  Fitch—-Margoliash UPGMA

Neighbor-joining (NJ)
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Methods based on an explicit
model of evolution

Methods not based on an
explicit model of evolution

Character-based methods

Non-character-based methods

Maximum likelithood methods

Pairwise distance methods

Maximum parsimony methods

Van der Péer 2009



Métodos baseados em distancia

e Calculam uma medida de distancia para medir a dissimilaridade entre
pares de taxa (baseada nas suas sequéncias alinhadas) para produzir uma
matriz de distancia par a par, e entao inferir as relacdes entre os taxa

* Posteriormente se corrige essas distancias utilizando um modelo evolutivo

NUMERICAL TAXONOMY

* Algoritmos mais usados => UPGMA e NJ
* NJ assume modelo de evolugao minima




Obtencao
das
Sequéncias homodlogas
(GenBank ou bancada)

Alinhamento de
sequéncias
(MUSCLE, MAFFT etc)

Aplica um algoritmo para
inferéncia da arvore
(e.g., UPGMA, NJ)

Calcula dissimilaridade
entre taxa

Corrige distancias
baseado num modelo
evolutivo (e.g., JK69)
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Métodos baseados em distancia

* Vantagens
* Rapidez, adequado para um grande conjunto de dados

* Desvantagens
* Inconsisténcias na topologia e comprimento de ramo

* Filosoficas (Fenética) => nao esta interessado em reconstruir a historia dos taxa em
termos de compartilhamento de caracteres derivados

* N3o é possivel julgar qual arvore é melhor

* Produzem uma Unica topologia

* Nao lida bem com heterogeneidade nas taxas de evolucao

* Toda a informacao sobre as sequéncias € perdida, ja que é transformada em
distancia

* Nao estima estados ancestral de caracteres



Obtencao
das
Sequéncias homadlogas
(GenBank ou bancada)

Alinhamento de

sequéncias
(MUSCLE, MAFFT etc)

Selecao
de
Modelo evolutivo
Para cada particao

Modelo que
minimiza
mudancas

Algoritmo
Inferéncia

Algoritmo
Inferéncia
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Maxima Parsimonia (MP)

* Procura a topologia que explica um conjunto de sequéncias alinhadas
de forma a minimizar o numero de mudancas de caracteres

* Vantagens ‘ -
* Simplicidade do critério de otimizacao PHYLOGEN ETlCS
e Trabalha tanto com dados morfolégicos quanto moleculares bl bl ekt
e Rapida para muitos taxa

* Problemas

* MP assume que um caracter comum é herdado diretamente de
ancestral comum. Isso pode subestimar a divergéncia real entre e .
taxons distantes (long branch attraction) FOT=  Eowie

~ . . A . A . , W s —  Bruce S. Lieberman
* Nao funciona bem quando a divergéncia entre sequéncias € alta PP g ==
* Estimativa enviesada de comprimento de ramo | ' ’

[ Fd

SIWILEY-BLACKWELL




Maxima Verossimilhanca (ML)

* Examina diferentes topologias e avalia o suporte relativo somando todas as
posicoes de sequéncias.

e Sustentada por critérios estatisticos ao invés de filosoficos

* Algoritmos de ML procuram pela topologia e os comprimentos de ramo que
maximizam a probabilidade de se observar os estados de caracteres
(verossimilhanca), dada a topologia e um modelo de evolucao

* Precisa de uma topologia de inicio e um modelo de evolugao explicito INFERRING
e Vantagens PHYLOGENIES

* Menos problema com long branch attraction
e Resultados entre MP e ML podem convergir ("non-common mechanism”)

* Desvantagens
* Pode fornecer a arvore errada se o modelo de evolucao escolhido for o errado
* Pode ser bem lenta

Joseph Felsenstein



Syst. Biol. 50(6):913-925, 2001

A Likelihood Approach to Estimating Phylogeny from Discrete

Morphological Character Data

PAUL O. LEWIS

Modelo de Markov
adaptado para
caracteres
morfoldgicos
discretos (binarios)
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Inferéncia Bayesiana (Bl)

 Também usam o conceitos de verossimilhanca (likelihood), mas
nao tentam buscar somente pela unica melhor arvore. Ao invés
disso buscam a distribuicao de probabilidade de arvores. Esta
probabilidade posterior possui uma estimativa de confidéncia.

* Distribuicoes posteriores de arvore sao obtidas explorando o espaco
de arvores usando um método chamado MCMC

 Normalmente se descarta ("burn-in”) uma parte inicial destas
arvores que foram estimadas antes do MCMC convergir

* Precisam de um prior, uma informacao de crenca prévia, que é
formalizado pela distribuicao estatistica anterior dos parametros
modelo




in characters;
g m:i:ins ?ﬁ;m;-”a:
orma ssing=? gap=-
matchchar=. i
interleave datatype=dna;
options gapmode=missing;
matrix

Lemur_catta AAGCTTCATAGGAGCAACCAT
Homo_sapiens AAGCTTCACCGGCGCAGTCAT
Pan AAGCTTCACCGGCGCAATTAT
Gorilla AAGCTTCAC
Pongo ARGCTTCACCGGCGCAACCAC

Holder & Lewis 2003

Nature Reviews | Genetics



Modelos de evolucao de sequéncias de
nucleotideos

* Processos de Markov homogéneos de tempo continuo

* Processos de Markov sao descritos em matrizes Q

* Matrizes 4x4 na qual cada elemento descreve a taxa instantanea de mudanca
de uma base para a outra

t pcal(t) pralt

) )
) pcc(t) pre(t)
) )
) )

PAA

S

p(t) = | PA¢

o

poc(t) prolt
per(t) prr(t

3
.
Q)

Q Q@
PN S~
S S  Sam?” S’

=
Q Q Q ¢

Q ¢
IR g PP . pr—

b

3
-
T
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NH, O

AN HN N
Q& | LS

N t':‘l purines HaN~ N n

5 vanine
adenine A Transitions G 9

A mn———

Transversions Transversions

%

NH,  C Transitions [ B 0
® ) s
pyrnimidines
”’L*o 0

cytosine thymine
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What 1s a Markov process?

A substitution occurs,
changing T to C

[

To predict which base will

be present after some time ¢ we
need know only which base was
present at time O (C in this case).

Lineage starts
with base T at

some site o
If 1t 1s 1irrelevant that there was a T

present at this site before time 0,
then this 1s a Markov model.

Paul O. Lewis (2016 Woods Hole Workshop in Molecular Evolution) 38
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Modelos de Evolucao de DNA

* Pressupostos

* Em qualquer instante, a taxa de mudanca da base i paraaj é
independente da informacao anterior a i. Dizemos que um processo de
Markok tem "memoria curta”

* Tempo homogéneo/continuo — taxas de substituicdo nao mudam com
o tempo

* Estacionarios— frequéncia relativa das bases esta (m,, ., 1, m) em
equilibrio

* Muitos modelos sao também time-reversible — a taxa de mudanca de |
paraj € o mesmo de j para i.

* Necessarios para modelar substituicoes como um
processo estocastico



Modelos de Evolucao de sequéncias

 Jukes Cantor (JC69) — o modelo mais simples

* Pressupostos:
* Frequéncias de equilibrio dos nucleotideos sdo 25% (my=m=ng=mn;=1/4)
* Probabilidade iguais para qualquer substituicao (a=b=c=d=e=f=1) jCGQ

!

@O=0

~% 4 4 4
— A A
1/ - 948 1,
/4 //‘; //4

\ l % j/—{ o % )

Figure 4.4 Instantaneous rate Q matrix for the Jukes and Cantor model (JC69).

QS
Il
X X
D=0

\\
~

-~
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Modelos de Evolucao de sequéncias

* Kimura 2-parameter (K2P)

* Geralmente, transicbes ocorrem com taaxs maiores do que transversoes

* Viola os pressupostos do JC69

e K2P adiciona um parametro a mais para modelar cada tipo de substituicao
[ J

Assume frequéncias iguais de nucleotideos em equlibrio

100 Transitions
‘ 90 ® ®

Fig. 5.13 The number of
transitions and transversions
between the same bovid
mammal sequences used in

Base pair differences
Ul
o

Fig. 5.11. Transitions 40
ace much more 30+ .
accumulate : RO S
rapidly than transversions 20+ Q.

= (v
and become sa[ura'lt.(‘d, 10 - ) 3 r—________f,.__———"‘)/’ |
whereas transversions 0 =t : : I 5
accumulate more slowly and 0 5 10 15 20 25
show no evidence of Time since divergence (Myr)

saturation. =




Modelos de Evolucao de sequéncias

* Felsenstein (1981) - F81

* Na maioria das spp, A+T # C+G

* Se houver pouco G’s, a taxa de substituicao de G para A sera menor do que

outras substituicoes

Organism A T C G

Human 309294199198
Chicken 288292205217
Grasshopper 29.3 29.3 205 20.7
Sea Urchin 328321 17.7 17.3
Wheat 273271227 228
Yeast 31.332918.7 17.1

E. Coli 247 23626.0257

Aquifex

Thermotoga

Thermus

Deinococcus

Other Eubacteria

% G+ C

63.7

63.2

59:5

53.9

T, O
T, O

T, O

TO T O
.0

O

etk ‘Tt
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Modelos de Evolucao de sequéncias

* Hasegawa, Kishino and Yano (HKY85)

. Combina F81 eK2P . mP mea w P
b . . np mo
=
n,o P . wnP
B mo mp |

* General Time Reversible (GTR)

* Permite que todos os pares de substituicao ”

tenham taxas distintas . Med Mgh M

* Permite frequéncias de nucleotideos P, = Tad . Tgd Tpe
diferentes Tl med . Wof
| Tpc T TG f I




Modelos de Evolucao de sequéncias

All substitutions
equally likely

Jukes-Cantor (JC)
Equal base frequencies  mp =n¢c=ng =0y

oa=p

Allow for transition/

Allow base frequencies

transversion bias

to vary

Kimura 2 parameter (K2P)
Equal base frequencies mp = nc =ng =nr

Transversions and
transitions have different oa#p
substitution rates

Felsenstein (F81)

Unequal base frequencies ma # n¢ # ng # 1y

All substitutions equally likely a=p

|

Allow base
frequencies to vary

Allow for transition/
transversion bias

Hasegawa et al. (HKY85)
Unequal base frequencies mp # nc # ng # iy

Transversions and transitions o#p
have different substitution rates

Allow all six pairs of substitutions
to have different rates

General reversible (REV)
Unequal base frequencies mp # n¢c # ng # nr

All six pairs of substitutions
have different rates
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Mas porgue isso e importante?

a GTR nucleotides b Binary correlation d Ordered transitions
AR: G € T 00 01 11 10 0 1 2 3
A | - | Ing ‘ r'ac | Tar 00 - Ia 0 I 0| - ol 0 0
G |fac | - |Tac | Tar 01 | rc - > 0 1| ho | - 2 | O
CiIx |Tec | - | Ta 11| O e = I 2| 9 | &y g I3
T | Tar | Tt | far | - 10| e | 0 | Iy - 3| 0 0 | 32 | -

Além de serem necessarios em métodos de inferéncia filogenética "model-based”, esses
modelos de substituicao utilizam o mesmo arcabouco (processos de Markov) que métodos
comparativos que iremos estudar, tais como correlacao de caracteres binarios e multiestado

O’Meara 2012



Softwares para inferéncia filogenética



File Trees ©Opfiinize Data Analyze Settings Format Help %

B | [ORSs R f o] ] T | 8 | A S]] W |

Readlng from C: \Users\SoFtpedla\Desktop\SoFtped1a tnt -
'Matrix of Neme511 spid I:J
From Goloboff, g Bull Am.Mus.Nat .Hist.

Matrix (112x84, 16 states) Memory requ1red For data: d.17 Mbytes
Space for 1000 trees in memory
Random seed is

Taxon group @: 27 taxa added
Taxon group 1: 7 taxa added
Taxon group 2: 6 taxa added
Taxon group 4: 9 taxa added
Taxon group 5: 2 taxa added
Taxon group 6: 3 taxa added
Taxon group 7: 3 taxa added
Taxon group 8: 5 taxa added

Enter command:

C \Users\Softpedla\Desktop\Softp- 0 trees Lmieso:i3~ofi4 \No log file open, no tree file open / - |
| < [ P




am Files\PaupUp\leufinal, nxs

= D:\Progr

Upiions Data ANaivsis | I2E

Maximum Likelihood Settings

Starting Parameters Values

ZO<mMIE LN
TS ToTITE W
I wwnn

LR L | (| | 1
VVVVYYVY VY

— Starting Parameters Values

Processing ~ Starting branch lengths for non clock models
(+ Rogers-Swofford method

(" Least-squares method

paup> set —Distance:

>»> Enter a

{» Ihkes-( amor

optimality " Use arbitrary length | 0.1
>> Enter a

paups dset IV Reject trees if approximate

estfreqg=al Likelihood exceeds target by more than I 5 %
basefreg=e

undefmult= [V Dynamically readjust this limit if necessary

>> Enter a — Starting values for other parameters
(+ Obtain using parsimony-based approximations
(" Use arbitrary values

>»> dset distance=|c rates=equal shape=0.5 pinvar=0 removefreg=proportional estfreq=all wts=repeatcnt allsitesmean=yes subst=all class= (a
a a a a a) basefreq=empirical missdist=infer objective=Isfit power=2 negbrlen=setzero undefmult=2 dcollapse=no;




. @ com.biomatters.iseek.application.ISeekMain File Edit View Tools Sequence Annotate & Predict Help
o6 o CGeneious 7.0.0 Beta

¢ =7 * Q’ ‘ 'ﬁv 7= ’, Q,, i @ o ? (Q 1 Jg search

Back  forward | Sequence Search Agents = Align/Assemble Tree Primers Cloning Workflows = Back Up Support Help
T Sources | 1 of 15 selected
‘v [ Local (1) (1M ] | Name A | Description | Organism 'HQ% 'Seq e Le... |% Pairwise Id... \%Identical-Si...;Accessionﬁig
() Constructs (14, 4 unread)  4® BioBrick ~ Enzvmes that are in BioBrick RFC standards. = = = = 2 =
» [ Genotyping (1346) \ | O pDEST1S : - Y flow
£ mo37 (12) O pDONR201
. O pseiCc3
&
I

» [ Publications (15, 3 unread) Workflow Name:  Filter sequence list pSB1C3
v & Sample Documents (1) | TetR repressiple GFP generator > - - ) BBa_I710
£ Alignments (18) I Type lIS Description: 'Takes a sequence list and creates a new sequence list consisting of only those sequenc! -
. ) N 1094432

[ Cloning (15) Q.00 Manage Workflows

» [ Contig Assembly (2 lcon: | S 3| | ChooseCustom lcon... | 5]
» [ Genomes (234) | Workflows B =
9 PlasMapper Featur % & [~ Align then build tree ( & | I Share (read-only) with other Shared Database users e

{2 Plasmids from NEB ¥ & 7 Batch alignment with MUSCLE
B2 Primers (12) ¥ 20 ;

k= Add Step | == Delate Step / View Options
{2 Protein Documents | % & # Identify Organism

£ Tree Documents (4 % =T Map reads then find variations/SNPs _9(_, For Each Sequence 4 .
£ Temp (100) g &= Map reads to each reference sequence =
» © Deleted ftems (711, 1 X /% Sequence Search, Align, and Build Tree
(3 shared Databases
EB operations
v = NCBI
(7 Gene
[Z' Genome
[Z Nucleotide
[Z PopSet
[ Protein
[ PubMed
[ snp
[ Structure
[ Taxonomy
v [P Pfam (Not set up)
Q Domains
& UniProt

p Filter Documents Options: Sequence Length > '100'

Q&‘ Group Sequences

+] Pop out

| Minimt

63 F
yadF CDS - 63 F er_bind 63
. no ext primer_bind 63

primer_bind 63

Alt click on a sequence position or annotation, or select a region to zoom in. Alt-shift click to zoom out.

http://www.geneious.com



RECENT POSTS

What is new inv2.4.1

BEAST 1vs 2 performance

benchmarking
A 2014

What is new inv2.4.0 and its

packages

What will change inv2.4.0 for
developers

What is new inv2.3.2 and its
packages

Beast?2

Bayesian evolutionary analysis by sampling trees

ABOUT BOOK CITATION TUTORIALS FAQ BLOG DEVELOPERS = n

ABOUT

BEAST 2 is a cross-platform program for Bayesian phylogenetic analysis of molecular sequences.
It estimates rooted, time-measured phylogenies using strict or relaxed molecular clock models. it
can be used as a method of reconstructing phylogenies but is also a framework for testing evolu-
tionary hypotheses without conditioning on a single tree topology. BEAST 2 uses Markov chain
Monte Carlo (MCMC) to average over tree space, so that each tree is weighted proportional to its
posterior probability. BEAST 2 includes a graphical user-interface for setting up standard analyses
and a suit of programs for analysing the results.

Download

The latest version of BEAST 2 is version 2.4.1:
¢ Download for Windows

¢ Download for Mac OS X
¢ Download for Linux

http://www.beast2.org
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@ Captura Arquivo

Editar Capturar Janela Ajuda

1T QBB bLbOB L2 DT & @ 10%BI Seg14:00 Q
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C Latin Americ.

RevBayes

Sayesian graprical modeis

&9 "
adguto Dig 5 my
Bogota Phyi... Comparative... State-depen...

revbayes.github.io &
Frost-ASW IUCN Red List InfoMone Vaior XP Investimentos FAPESP Sage
O Viking/Nor... Caetanods/r... The Supertre,.. Robustness... Cipres Scien... revbayes.git...
Bayesian phylogenetic inference using orebabiistic graphical mooels

ana an Interpreted anguass

+
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¢

R s N et
' :‘r : pour la
" Lirmm
Home Phylogeny Analysis

lnrormatiorn
Benomiqueset

Structurale

Biast Expiorer Online Programs Your Workspace Documentation Downloads Contacts

Phylogeny.fr
Robust Phylogenetic Analysis For The Non-Specialist

Phylogeny.fr is a free, simple to use web service dedicated to reconstructing and analysing phylogenetic relationships between
molecular sequences.

Phylogeny.fr runs and connects various bioinformatics programs to reconstruct a robust phylogenetic tree from a sef of
sequences.

If you use this site, please cite:

<o i == o S g Ny ~Tocms e
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@ Online phylogeny programs

Direct access to the individual tools available on this server.

Multiple Alignment: Phylogeny: Tree viewers: Utilities:
MUSCLE PhyML TreeDyn Gblocks
T-Coffee / 3D-Coffee TNT Drawgram Jalview
Clustal W BioNJ Drawtree Readseq
ProbCons MrBayes ATV Format converter

Phylogeny.fr is a free, simple to use web service dedicated to reconstructing and analysing phylogenetic relationships between
+ molecular sequences.
: Phylogeny.fr runs and connects various bioinformatics programs to reconstruct a robust phylogenetic tree from a set of
» sequences.
+ If you use this site, please cite:
| = ; = tic == 20y o &8 S SRS e "

R o
Q;fﬁﬁ 5 Intormationyy
.‘frw D Genomigueset
oo Stracturale
“ Lirmm
Home Phylogeny Analysis Biast Expiorer Online Programs Your Workspace Documentation Downloads Contacts

Phylogeny.fr
Robust Phylogenetic Analysis For The Non-Specialist
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? CIPRES science garewar O |

CIPRES Home Toolkit Help How to Cite Us

Missing results? The CIPRES Science Gateway now offers BEAST2 and PhyloBayes I St Al subrlsaions &S working. |
Send s hijel nenci, MPI, along with RAXML, MrBayes and other codes. p—, ;
and we may be able to . _ _ - ;2 i
help First Time Users: Please review the XSEDE Primerand our FairUsePolicy. === T = = - - - - - - - - - - -
More Information S ' o _ CIPRES Gatewav News
RAXML-HPC BlackBox (8.2.8) {§ - Phylogenetic tree inference using maximum likelihood/rapid bootstrapping on XSEDE.

About Us
Requirements CIPt RAxXML-HPC2 on XSEDE (8.2.8) @ - Phylogenetic tree inference using maximum likelihood/rapid bootstrapping run on XSEDE

Usen

Known Issues

Usage Statistics llee =
User Locations “7" RAXML-HPC v.8 on XSEDE (8.2.8) g - NEW Interface! Phylogenetic tree inference using maximum likelihood/rapid bootstrapping run on XSEDE

RAXML-HPC2 Workflow on XSEDE (8.2.8) { - Phylogenetic tree inference using maximum likelihood/rapid bootstrapping run on XSEDE
Enabled Publications Pass: Readseq (2.2) @ - Readseq: biological sequence format interconversion utility
Segboot (Phylip 3.66) & - Bootstrap, Jackknife, or Permutation Resampling

TreeAnnotator on XSEDE (1.8.3) { - Bayesian Evolutionary Analysis by Sampling Trees - run on XSEDE

‘ Login ’ ‘ Reset ‘

Forgot Password?
Register | Proceed without Registering

35



? CIPRES science garewar O |

CIPRES Home Tookit Help How to Cite Us

Missing results? The CIPRES Science Gateway now offers BEAST2 and PhyloBayes e g- 3
Send ua hi el hand, MPI, along with RAXML, MrBayes and other codes. p—, ;
and we may be able to . . _ - il i
help. First Time Users: Please review the XSEDE Primerand our FairUsePolicy. @ == T = = - - - - - - - - - - -
More Information CIPRES Gateway News

About Us CIPRES Login: iPlant users login here: CIPRES now provides

Requirements :

O —— Username TreeAnnotator and LogCombiner

(7)) iPlant Collaborative-
&

Usage Statistics Username Empowering A New Plant Blology New CIPRES Rest Tool
User Locations What | 5 Configuration helper!
S hat is this?
Enabled Publications '
Password Error in Gotoh's alignment
algorithm
‘ Login ‘ ‘ Reset ‘

Forgot Password?
Register | Proceed without Registering
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Phylogeny / Alignment Tools

Exreme Scence ond Engineering
Nscovery Ervtrorment
If there is a tooi or a feature you need, please let us know,

CIPRES TRl BEAST2 on XSEDE (2.3.2) @ - Bayesian Evolutionary Analysis by Sampling Trees - run on XSEDE

BEAST on XSEDE (1.8.0; 1.8.1; 1.8.2; 1.8.3) {§ - Bayesian Evolutionary Analysis by Sampling Trees - run on XSEDE
Clearcut (1.0.9) ) - Fast Implementation of Relaxed Neighbor Joining

ClustalW (1.82) p - Create Muitiple Alignments from Sequences

- mw owe omm mm oy

Missing results? Consense (Phylip 3.66) & - Find A Consensus Tree

i I
Send us the job hanc ons are working

DPPDIV on XSEDE (1.0) {§ - Estimating species divergence times and lineage-specific substitution rates on a fixed topology run on XSEDE I
and we may be able
help. FastTreeMP on XSEDE (2.1.8) ) - Fast (Approximate) Maximum Likelihood tree construction - run on XSEDE e SR S
More Infomation GAHL' 2_01 on XSCI’\E 12 N1\ B _ Ranatin Alnaritho far Ranid | ikalihand Infarancra _ riin an YQENE I News
RAXML-HPC BlackBox (8.2.8) { - Phylogenetic tree inference using maximum likelihood/rapid bootstrapping on XSEDE.
About Us GARLIl.conf Creat 1 ;
Requirements RAxXML-HPC2 on XSEDE (8.2.8) @ - Phylogenetic tree inference using maximum likelihood/rapid bootstrapping run on XSEDE
ModeiTest2 on X!
Known Issues . RAXML-HPC2 Workflow on XSEDE (8.2.8) { - Phylogenetic tree inference using maximum likelihood/rapid bootstrapping run on XSEDE

Usage Statistics  LogCombineron

User Locations RAXML-HPC v.8 on XSEDE (8.2.8) @y - NEW Interface! Phylogenetic tree inference using maximum likelihood/rapid bootstrapping run on XSEDE

3 . MAFFT on XSEDE -
Enabled Publicatior Readseq (2.2) §) - Readseq: biological sequence format interconversion utility

Migrate-N on XSE =
Seqgboot (Phylip 3.66) & - Bootstrap, Jackknife, or Permutation Resampling

MrBayes Restart = ) ) i )
TreeAnnotator on XSEDE (1.8.3) { - Bayesian Evolutionary Analysis by Sampling Trees - run on XSEDE

MrBayes on XSELx (v.c.u) g - 1150 nusiciive Usiny Dayoaial Miaiyan - Ul Uil ASEUE
Muscle (3.7) {§ - Create Muitiple Alignments from Sequences or Profiles

NCLconverter (2.1) p - A file format transformation tool

PAUPRat (Not specified) & - Parsimony ratchet searches using PAUP*

POY (4.1.2) @ - Phylogenetic tree inference using dynamic homologies.
1)

& Probalign (1.3) g - Multiple sequence alignment using partition function posterior probabilities. T

ProbCons (1.12) § - Probabilistic Consistency-based Muitiple Alignment of Amino/Nucleic Acid Sequences



Base de dados para filogenias: como obter
uma arvore

* Bases de dados de topologias e tempo de divergéncia
* Abordagens megaphylogenies

* Supermatrix
* Supertree
* Next-generation sequencing (high-throughput sequencing data)

* Pipelines (semi)automatizadas "for dummies”



Bases de dados para topologias e tempo de
divergéncia




I
TreeBASE

X/

Search TreeBASE

A Database of Phylogenetic Knowledge

Submission Tutorial

Submit

About

Overview

Technology

People

Partnerships

References

NSF Data Management

Data Access

Journals

Contact

¢

Welcome to TreeBASE

TreeBASE is a repository of phylogenetic information, specifically user-submitted phylogenetic trees
and the data used to generate them. TreeBASE accepts all kinds of phylogenetic data (e.g., trees of
species, trees of populations, trees of genes) representing all biotic taxa. Data in TreeBASE are
exposed to the public if they are used in a publication that is in press or published in a peer-reviewed
scientific journal, book, conference proceedings, or thesis. Data used in publications that are in
preparation or in review can be submitted to TreeBASE but will not be available to the public until
they have passed peer review. Aside from the submitter, such data are only available to the
publication editors or reviewers using a special access URL. TreeBASE is produced and governed by
the The Phyloinformatics Research Foundation, Inc.

As of April 2014, TreeBASE contains data for 4,076 publications written by 8,777 different authors.
These studies analyzed 8,233 matrices and resulted in 12,817 trees with 761,460 taxon labels that
mapped to 104,593 distinct taxa.

The current release includes a host of new features and improvements over the previous TreeBASE
prototype. New features include:

« Richer annotation of metadata (journal DOls, specimen georeferences, Genbank accession
numbers, etc)

e A mapping between taxon labels and taxonomic names in uBio and NCBI for improved
normalization of names

¢ The ability to visualize and edit trees using Phylowidget

* The ability to search on tree topology

* Persistent and resolvable URIs for data objects in TreeBASE (i.e. studies, trees, matrices) serve as
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iPhylo

Rants, raves (and occasionally considered opinions) on phyloinformatics, taxonomy, and biodiversity
informatics. For more ranty and less considered opinions, see my Twitter feed.
ISSN 2051-8188 View this blog in Magazine View.

has to be made. Way back in the mid 1990's when TreeBASE was first starting | was at Oxford
University and Paul Harvey (coauthor of The Comparative Method in Evolutionary Biology)
was sceptical of its merits. Given that the comparative method depends on phylogenies, and
people like Andy Purvis were in the Harvey lab building supertrees
(http://dx.doi.org/10.1098/rstb.1995.0078) this may seem odd (it certainly did to me) but
Paul shared the view of many systematists. Phylogenies are labile, they change with
increased data and taxon sampling, hence individual trees have a short life span.

Data, in contrast, is long-lived. You'd happily reuse GenBank sequences published a decade

ago, you Erobably wouldn't use a decade-old phylogeny. | made this point in an earlier post

— Ross Mounce (@rmounce) October 19, 2012

WEF On having multiple DOI

—_ /; registration agencies for the
(e same journal

In other words: .;._‘;"';,)T On Friday | discovered that

Jo Y et
=

BHL has started issuing
CrossRef DOIs for articles,
starting with the journal Revue Suisse de
2. Few people are doing the Right Thing™ Zoologie . The me...

1. Databasing trees is the Right Thing™ to do

3. This is because those people are bad/misguided and must be made to see the light

http://iphylo.blogspot.com.br/2012 MO Taflire25F-FRYI6EEN-data bases.html



Methods in Ecology and Evolution

Methaods in Ecology and Evolution doi: 10.1111/5.2041-210X.2012.00247 x

APPLICATION
Treebase: an R package for discovery, access and

manipulation of online phylogenies

Carl Boettiger'* and Duncan Temple Lang?

R
) HOME BLOG PACKAGES COMMUNITY DISCUSS CONTACT

treebase tutorial

Neste post vamos ilustrar a fucionalidade do pacote com alguns exemplos introdutérios. Gragas

InsTALLATION em parte s novas normas de periédicos como Evolution, Am Nat, e Sys Bio que requerem que os

;e dados sejam depositados e planos de gerenciamento de dados requeridos pela NSF, esperamos
PACKAGE que o pacote seja bastante til para ensino na medida que replica os resultados ou para meta-

anilises que podem ser atualizadas automaticamente 4 medida que o repositério cresga.
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Citing
InformacGes adicionais e reletdrios de erro sdo bem-invos via treebase page.




f:.:: TIMETREE

&>  THE TIMESCALE of LIFE Home About Book

Search

TimeTree is a public knowledge-base for information on the evolutionary
timescale of life. Data from thousands of published studies are assembled into

a searchable tree of life scaled to time. Three search modes are possible:

o NODE TIME - to find the divergence time of two species or higher taxa

o TIMELINE - to drill back through time and find evolutionary branches from
the perspective of a single species
o TIMETREE - to build a timetree of a group of species or custom list

TIMEPANELS showing events in geological time and astronomical history are
provided for comparison with timelines and timetrees. Results can be exported

in different formats for additional analyses and publication.

NODETIME GET DIVERGENCE TIME FOR A PAIR OF TAXA
N Specify 2 Taxon Names ® ®
Taxon 1:
Taxon 2:

TIMELINE GET AN EVOLUTIONARY TIMELINE FOR A TAXON
Specify a Taxon Name ® ®

Taxon:

Studies

3,163 € 97,085

Resources News FAQs Contact

Vamos fazer uma pratica a tarde
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Phylomatic

[ documentation ]

Version 3. This form sends data to the underlying web-service. To call the service directly, either GET or POST (for sending large
trees) the paramenters (named exactly as on this form, requirement as per italics) to
http://phylodiversity.net/phylomatic/pmws. This is a new tool (2012-08-23), so please let me know if it is not working, or if
you have comments. Thanks to the NESCent PHY] [}, .f,, hackathon for impetus and encouragement for upgrading.

tree =
%
or
treeuri =
or
storedtree <
informat = newick ¢
method = 7| convert
method = ‘e phylomatic
taxa =

Mandatory option. Paste in your megatree here
(<100kB)

Mandatory option. URL of a tree online (<20MB)

Mandatory option. Locally stored tree-of-trees
megatrees, in newick format

Mandatory. Either a single newick tree: (...);, or
NeXML, or a CDAO tree in XMLRDF (see sample)

Mandatory. Convert an input format to an output
format

Mandatory. Graft your taxa into the megatree, and
then prune the megatree to just your taxa

Dependent mandatory option. Slash-delimited node
paths, with returns between each taxon (see
phylomatic documentation; or sample). Please
note: at the moment, using internal names (e.g.
genera) in the megatree as terminal names in your
input list will cause the system to hang; please use
terminal 'dummy species,’ even if your goal is a
genus or family tree.
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DATE L

Home Source eode FAQ Contact Phylotastic Submit Source papers API

DateLife is currently being refactored to use OpenTree more throughly, as part of the Phylotastic project. The current functionality might break in
the interim. Expect a relaunch in Summer 2016.

This will give the age of the most recent common ancestor of a set of taxa, or stretch an input tree, based on available time-calibrated trees. It is still actively in development,
so it may break at times. Currently it mostly has mammals in the database, but we are actively adding taxa. See the FAQ page for more info on this project, and the
Phylotastic page for more info. This was started at a NESCent hackathon, added to at others, and eventually NSF-funded as part of Phylotastic.

Use the syntax Genus_species,Genus_species: comma-delimited, no spaces, underscores in names, i.e.,
Rhinoceros_unicornis,Equus_caballus,Mus_musculus

for a list of species in the taxa box, OR a Newick tree string, ending with a semicolon:

((Rhinoceros_unicornis,Equus_ caballus),Mus_musculus);

The tree can have branch lengths. Note that stretching a tree is much slower than just getting ages for a list of taxa. It uses a method by Eastman et al. 2013

Input:

Return format: HTML <
Note that to return a tree you'll need to provide at least three taxon names. The "best guesses" are just the medians of the results by study.

Partial match: | Return info from trees that have some taxon overlap with your query :’>

Use embargoed data: Yes, use all data in the database (even info from as yet unpublished trees by DatelLife contributors) <

How to deal with single point estimates (which have no uncertainty): Assume +/- 100% of the age &
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f.j}_ Open Tree of Life

cellular organisms

=

1 B8 Show comments
1 B8 Show comments |

ot

-

Archaea

=

Aenigmarchaeota
Diapherotrites __
Lokiarchaeota
Nanohaloarchaeota ™

&
Bathyarchaeota =~

[Archaeoglobi + Halobacteria]
[Methanopyri + Methanococci]
[Crenarchaeota + Thermococci]
[Thaumarchaeota + Thermoplasmata)
Ancient Archaeal Group(AAG)
Geoarchaeota

Korarchaeota

Marine Hydrothermal Vent Group 1{MHVG-1)
Marine Hydrothermal Vent Group 2(MHVG-2)
Nanoarchaeota

pCIRA-13

Candidatus Aenigmarchaeum
Candidatus lainarchaeum
'Lokiarchaeum'

Nanohaloarchaea

MCG-15

MCG-6

MCG-1

Candidatus Zinderia

Candidatus Carsonella
[Cyanobacteria sup. + Bacillus sp. xmz85]
[Thermodesulfobium + Thermotogae]
NRB23

D8A-2

Limnochordia

SRB2

Thermolithobacterales

OPB54

1013-28-CG33

196up

aaa3d4all

AEGEAN-245

Aquamonas haywardensis

aquifer1

aquifer2

ARKDMS-49

ARKICE-90

Bacterium

bacterium NTL235

bacterium NTL237

https://tree.opentreeoflife.org

Q Search for taxon
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Methods in Ecology and Evolution

Methods in Ecology and Evolution 2016 doi: 10.1111/2041-210X.12593

APPLICATION
¥ ot 1:an R package to interact with the Open Tree of

Life data

Francois Michonneau'?*, Joseph W. Brown? and David J. Winter?
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Methods in Ecology and Evolution

Methods in Ecology and Evolution 2013 doi: 10.1111/2041-210X.12051

APPLICATION

Congruification: support for time scaling large
phylogenetic trees

Jonathan M. Eastman™?*, Luke J. Harmon'? and David C. Tank®?
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Abordagens de megaphylogeny

Estimativa de relacoes
filogenéticas para um
grande numero de
espéecies

!

Estudos ecoldgicos ou
comparativos em larga escala,
sem preocupacao com taxonomia



Supertree

* Filogenias grande escala reconstruidas (a)! 2 3 ¢
pela juncao de outras menores, que nao L | L
necessariamente devem ter o mesmo
conjunto de espécies, conquanto que ' |.
haja alguma sobreposicao. ==

* Vantagens (b)

e Permitem combinar espécies fosseis com
atuais

omponent
CD

o (C)]

0

8

Taxon

e S30 necessarios somente as topologias
como dados de entrada.

* Permitem combinar topologias obtidas com
diferentes fontes de dado

3D O D w

C
B
0
1
1
0
0
0
2
?

-1 o n J-wu-—-g

L]
DA - OO OO
bt ot ot DD D D m

DD bt o 2
bt et DO 2

Bininda-Emonds et al. 2002
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TABLE 1. Supertree methods examined in this work. +, — indicate objective functions that are maximized or minimized, respectively.

Method Representation Objective function
1. Standard MRP Components Fitch parsimony fit of composite matrix to supertree (—)
2. Irreversible MRP Components Camin-Sokal parsimony fit of composite matrix to supertree (—)
3. Purvis MRP Sister groups Fitch parsimony fit of composite matrix to supertree (—)
5. MinFlip Components Number of flips needed to render all input trees compatible with the supertree (-)
4. Split fit Components Number of matrix elements entailed by the supertree (+)
6. Triplet fit Resolved triplets Number of matrix elements entailed by the supertree (+)
7. Quartet fit Resolved quartets Number of matrix elements entailed by the supertree (+)
8. Average consensus EBL distances (EBL) Least squares fit of average matrix to supertree (—)
9. Average dendrogram  Ultrametric distances = Least squares fit of average matrix to ultrametric supertree (—)
10. MSS EBL distances Weighted sum of absolute differences between each tree and corresponding pruned
supertree
11. MinCut — —
12. Modified MinCut — —
13. GTP (DL) — Number of duplications and losses needed to reconcile all input trees with the supertree
14. GTP (D) — Number of gene duplications to needed reconcile all input trees with the supertree

Wilkinson et al. 2005
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The delayed rise of present-day mammals

Olaf R. P. Bininda-Emonds'+, Marcel Cardillo®}, Kate E. Jones®, Ross D. E. MacPhee”, Robin M. D. Beck®,
Richard Grenyer’, Samantha A. Price®, Rutger A. Vos®, John L. Gittleman'® & Andy Purvis®®

Vol 446|29 March 2007 |doi:10.1038/nature05634 nature
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von Haeseler BMIC Biology 2012, 10:13
http://www.biomedcentra l.com/1741-7007/10/13

BMC Biology

\\\\\\\\\\\\\ Journal of Biology

C rl’t | Cas
Do we still need supertrees?

Arndt von Haeseler*
See research article http:/www.biomedcentral.com/1741-7007/10/12

* Lidar com incongruéncias entre arvores construidas com diferentes
métodos e dados nao é simples

* Resolucao e suporte € limitada as filogenias base menores, ja que nao
distingue entre topologias com alto e baixo suporte. Incongruéncias
acabam como politomias (que sao muito comuns)

 Comprimento de ramo nao tem significado (problema para analises
comparativas)

* Resolucao é bem baixa e nao é confiavel para representar relacoes muito
finas (género e espécie)
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Supermatrix

* Utiliza sequéncias de nucleotideos depositadas no GenBank por estudos
anteriores
» Selecao de genes (marcadores) para minimizar missing data
* Alinhamento
* Estimativa de topologia utilizando algoritmos para dados em larga escala

* Limitacoes
 GenBank nao é padronizado, nomenclatura destoante, muitos dados ruins
* Garbage in, garbage out

Dependendo do grupo existem poucos genes sequenciados

Alinhamento dificil ou de baixa qualidade
Gasta-se muito tempo filtrando e escolhendo sequéncias



Supermatrix

* Algoritmos para inferéncia de arvores que comportam grande numero de
terminais
* RAXML
* ExaML
* ExaBayes

* Algoritmos para alinhamento
« MAFFT
* MUSCLE
* ClustalW
* T-Coffee

* Estimativa de divergéncia com muitos terminais
* treePL
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Next-generation sequencing e Phylogenomics

* Permitem sequenciar uma grande quantidade
DNA e RNA de forma muito mais rapida e barata
gue o método Sanger comumente usado

 Geram uma quantidade enorme de dados para
varios genes (marcadores) ao mesmo tempo
(em paralelo)

* Possibilitam aumentar exponencialmente a
quantidade de dados utilizados em reconstrucao
filogenética e filogeografica

* Atualmente existem 4 plataformas comerciais
* lllumina (Solexa) sequencing
* Roche 454 sequencing
* |lon torrent: Proton / PGM sequencing
* SOLID sequencing
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After laser excitation, capture the image
of emitted fluorescence from each
cluster on the flow cell. Record the
identity of the first base for each cluster.
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Sequence read over multiple chemistry cycles

Repeat cycles of sequencing to determine the sequence
of bases in a given fragment a single base at a time.

Before initiating the
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Pipelines (semi)automatizadas “for dummies”



Methods in Ecology and Evolution

Methods in Ecology and Evolution 2013, 4, 1011-1017 doi: 10.1111/2041-210X.12117

APPLICATION

PASTIS: an R package to facilitate phylogenetic
assembly with soft taxonomic inferences

GavinH. Thomas'*T, Klaas Hartman nz’r, Walter Jetz3, Jeffrey B. Joy‘, Aki Mimoto® and
................. , -e--e-=---- Arme O.Mooers*
' a Begin DATA;
Aa actgac -
Ab  77272727. '
Ba actgac :

Aa Ba Ca D '
: ctyac . - ’ :
! Ba actgac.. ' : . 4
'Ca actgac.. 0.05 : - :
y Dd  actgaa.. : i gg \ Ca actgac - ‘
E end; . — Ea —P 0a actgaa_ Eepte
' Bagin MrBayes ; | ‘Db 727777 '

'

)

'

:

""""""""" Ea 777772..
end; ‘
Begin MrBayes ; |
constraints.. E

Genetic data [Consensus + Téxononndx\‘.\

Aa Ab Ba Ca Da Db Ea Aa Ab Ba Ca Ea Da Db Aa Ab Ea Ba Ca Da Db

LI | 5 |
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Search Awards
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Presidential and Honorary
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About Awards

How to Manage Your Award

Grant Policy Manual

Grant General Conditions

Cooperative Agreement
Conditions

Special Conditions

Federal Demonstration
Partnership
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National Science Foundation
WHERE DISCOVERIES BEGIN

SEARCH G

FUNDING AWARDS DOCUMENT LIBRARY NEWS ABOUT NSF

®

Award Abstract #1441737

Collaborative Research: VertLife Terrestrial: A complete, global
assembly of phylogenetic, trait, spatial and environment
characteristics for a model clade

NSF Org:

Initial Amendment Date:

Latest Amendment Date:

Award Number:

Award Instrument:

Program Manager:

Start Date:

DEB
Division Of Environmental Biology

September 8, 2014

December 4, 2015

1441737

Standard Grant

Simon Malcomber
DEB Division Of Environmental Biology
BIO Direct For Biological Sciences

October 1, 2014
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|
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BirdTree.org Methods  Taxonomy  Phylogenysubsets  Downloads

This website accompanies the following studies:

The global diversity of birds in space and time
W. Jetz, G. H. Thomas, J. B. Joy, K. Hartmann, A. O. Mooers Nature, 491: 444-448

doi:10.1038/nature11631
URL:http://www.nature.com/nature/journal/v491/n7424/full/nature11631.html

Distribution and conservation of global evolutionary distinctness in birds
Jetz, W,, G. H. Thomas, J. B. Joy, K. Hartmann, D. Redding, and A. O. Mooers. 2014. Current Biology 24, 1-12

URL: http://dx.doi.org/10.1016/j.cub.2014.03.011

Explore results in Map of Life:
http://www.mol.org/projects/ED
http://species.mol.org/info/

Explore results on OneZoom tree:
http://www.onezoom.org/EDGE_birds.htm

Cooperative Agreement Program Manager:
Conditions

Special Conditions

FAQ

NY OF

Simon Malcomber
DEB Division Of Environmental Biology
BIO Direct For Biological Sciences

Federal Demonstration Start Date:
Partnership

October 1, 2014

7
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BirdTree.org Home  Methods Taxonomy  Phylogenysubsets Downloads FAQ

7 /W///////ﬂJ

A1 NDAL DLIN NNV N\C

c : : : “%  BIOLOGICAL
Contents lists available at ScienceDirect et

Biological Conservation

journal homepage: www.elsevier.com/locate/bioc

Fully-sampled phylogenies of squamates reveal evolutionary patterns in threat status

Jo3o Filipe Riva Tonini **, Karen H. Beard ®, Rodrigo Barbosa Ferreira ™¢, Walter Jetz 9, R. Alexander Pyron ?

¢ Department of Biological Sciences, The George Washington University, 2029 G St NW, Washington, DC 20052, USA

b Department of Wildland Resources and the Ecology Center, Utah State University, Logan, UT 84322-5230, USA

¢ Laboratério de Ecologia de Populagdes e Conservagdo, Universidade Vila Velha, Rua Comissdrio José Dantas de Melo 21, Boa Vista, Vila Velha, ES 29102-920, Brazil
4 Department of Ecology and Evolutionary Biology, Yale University, 165 Prospect Street, New Haven, CT 06520, USA

http://species.mol.org/info/
Explore results on OneZoom tree:
http:/www.onezoom.org/EDGE_birds.htm

C00p_el:ative Agreement Program Manager: Simon Malcomber
Conditions DEB Division Of Environmental Biology

| — BIO Direct For Biological Sciences
Special Conditions

Federal Demonstration Start Date: October 1, 2014 113
Partnership .




Ecography 35: 001-014, 2012

doi: 10.1111/j.1600-0587.2012.07773.x

© 2012 The Authors. Ecography © 2012 Nordic Society Oikos
Subject Editor: Ken Kozak. Accepted 23 October 2012

Building megaphylogenies for macroecology: taking up the
challenge

Cristina Roquet, Wilfried Thuiller and Sébastien Lavergne
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Data retneval:
obtenton of DNA sequences in Genbank
(seqinR or Genelous Basic)

¥

&mm akgnment of secpenms]
ClustalW?2, MAFFT, Musde, Kalign)

¥

\/ | Assessment qualkty slignments: J
AOS and MOS score (MUMSA)

Ecography 35: 001-014, 2012

> < . doi: 10.1111/j.1600-0587.2012.07773.x
/\ ta0s>05 9y A0S < °“'.’ Authors. Ecography © 2012 Nordic Society Oikos
[s::’m:"] Epgum:;;.m :ct Editor: Ken Kozak. Accepted 23 October 2012
Review & synthesis a step down inthe
‘ taxonomic hierarchy
( Depuration of aignment ]
remove poorty aligned or
ambiguous postions (timAl)

concatenate he alignments inone | |consraint supartree

single supermatnix (FASconCAT) (Mtersture)

Building megaphyloj ! ][ ] y: taking up the

Obtenton of a supematrx: Constructonof a
challenge

Cristina Roquet, Wilfried Thui 4
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Methods in Ecology and Evolution

Methods in Ecology and Evolution 2013, 4, 692698 doi: 10.1111/2041-210X.12055

APPLICATION
phyloGenerator: an automated phylogeny generation

tool for ecologists

William D. Pearse’?* and Andy Purvis'

Table 3. Programs with features similar to phyloGenerator. In order from left to right, each column describes whether a program: downloads DNA
data from the Intemet, aligns DNA data, heunstically searches for an acceptable phylogeny, doesn’t require the user to manually customise or run
its subcomponents, conducts analyses on the user's computer and attempts to check the user’s data or output for obvious sources of error. In each
column, v and x indicate whether a program does or does not have a feature, respectively; Phylomatic does not attempt to build a novel phylogeny
and so is listed as NA under some columns

DNA DNA Tree Sanity
Program download alignment search One-click Local checks
Phylomatic(Webb et al. 2008) NA NA NA v v x
Peters et al. (2011) v v v X v X
rPlant (Banburyet al. 2012) X v v X X X
GeneFinder (Lanfear & Bromham 2011) v X X X v x
SATé-II (Liu er al. 2012) X v v v v X
phyloGenerator v v v v v v 116
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APPLICATIONS NOTE ™ it ossiicnomaica/iuoss

Phylogenetics

Advance Access publication January 28, 2014

PUmPER: phylogenies updated perpetually

Fernando lzquierdo-Carrasco'”, John Cazes?, Stephen A. Smith® and
Alexandros Stamatakis'*

- Bem complicado de instalar e usar
- Nao é atualizado muito frequentemente
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PHLAWD

phylogenefic dataser consfruction

Manual

Installation

GenBank database management

Quick start run

Run options
Guide trees
Outlier detection
Sequence similarity
Advanced searches using SQL
Updating runs

Usel sequences

Welcome
Here you will find...

instructions

news

prebuilt databases
publications

New methods

We are currently developing new methods for homology detection to continue to improve
results in PHLAWD. In particular, to reduce the interaction and need for corrections.
Developments will be pushed to github ASAP.

Issues
Databases
Publications link
New feature: advanced queries with SQL
NEWS AND UPDATES

New methads

New feature: advanced queries with SQL
outlier detection

na mere phyutility dependency

New division cedes

PHLAWD now has the ability to accept raw SQL query strings to use when searching the
source database for potential sequences of interest. This provides a great deal more power
than the default search functionality that simply matches against a set of terms. Now one
can use exclusion, be explicit about the treatment of flanking whitespace, use all available
SQL wildcards, and use boolean operators such as AND and OR, among other things.

Of course, with great power comes great responsibility...

For mare infarmatinn. <ee the manual naee fnr €01 nneriec
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Syst. Biol. 66(2):152-166, 2017

© The Author(s) 2016. Published by Oxford University Press, on behalf of the Society of Systematic Biologists.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http:// creativecommons.org/licenses/by /4.0/),
which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

DOI:10.1093 /sysbio/ syw066

Advance Access publication August 19, 2016

Toward a Self-Updating Platform for Estimating Rates of Speciation and Migration, Ages,
and Relationships of Taxa

ALEXANDRE ANTONELLIl’z’*, HANNES HETTLING?, FABIEN L. CONDAMINE1’4, KARIN Vosl, R. HENRIK NILSSONl,

MICHAEL J. SANDERSON®, HERVE SAUQUET®, RUUD SCHARNl, DANIELE SILVESTR01’7, MATS TOPEL8’9,

CHRISTINE D. BACONl, BENGT OXELMANl, AND RUTGER A. Vos>
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Toward a S
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List of species
(or root taxa)

Identify & align
orthologous sequences;
Tree inference

Backbone tree Full alignment

{genus level) (species or below)

Infer trees
&placein

SUPERSMART
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guest Join | Help = Signin

search ' ‘ If you're looking for Mesquite Software, Inc. or its CSIM toolkit for building simulation models, go here &

Mancy i Home Page Mesquite: A modular system for evolutionary analysis

Overview of Mesquite Current release version: 3.04 [download]

* What Mesquite Does If you have a previous version, please update because of bug fixes and new features.

* List of Features

* Development Team Mesquite is modular, extendible software for evolutionary biology, designed to help biologists organize and analyze comparative data about organisms. Its emphasis
Getting Started is on phylogenetic analysis, but some of its modules concern population genetics, while others do non-phylogenetic multivariate analysis. Because it is modular, the

analyses available depend on the modules installed.
Download and Installation

Additional Packages
Beginning Mesquite Aa e
Example Files :

Basics e S
Files '
Menus
Windows
Charts 2 ;_
Selection ‘s
Modules 3
Simplifying Mesquite Y

mesquiteproject.wikispaces.com

*® & o »

.

Ultima opc3o: fazer uma topologia sem comprimento de ramo na mao!
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@ Mesquite File Edit Characters Analysis View « List Coumns » Hep @ b O B 2 © O T o 4 @ 100%BI Qui12:30 Q =

r
®ec-ce

| I
& Project of filo¢| Trees “Filogenia2016" || 4 Tree JE
3 |

Project
[5 filogenia_intra
Add...

Taxa (396 taxa)
fife] Character Matr
X Filegenia2016

«

List Columns » W

sip ]

Current Tree Windows
Close All Tree Windows

New Tree Window @8 With Trees from Source |-
> With Tree To Edit By Hand

—_—

Taxa "Taxa"

List of Taxa
Taxon New Block of Taxa...
1 |Ischnocnema_guentheri_{ List of Taxa Blocks
2 | |schnocnema_guentheri_{
3 | Ischnocnema_guentheri_| List of Trees
4 ||schnocnema_guentheri_{ List of Tree Blocks
5 || schnncheina puereher] Delete Tree Blocks...
& | Isthinocnema, garva Ubal New Empty Block of Trees...
75| \sthngcnema. parva.tibiad Make New Trees Block from >
75 | M———— Import File with Trees »
0| 1sehnocnea, parva_Utial Save Copy of Tree Biock... | 3
10 | Jschnocnema_juipoca_Cal Save Copies of Tree Blocks >
31 Jschnocnama:juipoca:Ca Save Trees To File from >
12 | |schnocnema_juipoca_Ca Multi Tree Window
13 |lschnocnema_juipoca Ca a0 & Diversification Characters
14 | Ischnocnema_juipoca_Ca Merge Taxa & Matrices from File...
15 | |schnocnema_juipoca_Ca
16 | Ischnocnema_juipoca_Ca  New Association...
17 | Holoaden_luedenwaldti_ € =il At ;
18 | Holoaden_luedenwaldti_C 5 :
19 | Holoaden,{sederwaldti C Lfst of Alternatlv.e‘Name Sets
20 | Holoaden luederwaldti L!st of Taxa Partitions
77 | oloaden Inederwaldii Lfst of Taxon Group Labels
22 | Holoaden_luederwaldti_C iSt of Taxon Sets .
23 | Holoaden_luederwaldti_Camposjerdao? ?
24 | Holoaden_luedenvaldti_Camposjordac8 ?
25 | Haddadus_binotatus_Ubatuba ?
26 | Haddadus_binotatus_Taubate ?
27 | Haddadus_binotatus_Taubate?2 ?
28 | scinax_fuscovarius_FazendaRioGrande ?
29 | Scinax_fuscovarius_SaojoseRioPreto ?
30 | Scinax_fuscovarius_Jaguariaiva ?
31 | Scinax_fuscovarius_Santafedosul ?

£ £ $ L

u

http://mesquiteproject.wikispaces.com/Trees#treewi

ndow

=5

EHP
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Bases de dados de atributos



Bases de dados online de atributos

Ecological Data Wiki

Welcome back, data wiki users

The Ecological Data Wiki has been updated to a newer version of Drupal. If you are a returning user, you may need to request a new password to log in.

HOME FIND DATA GETTING STARTED v HELP + LOGIN
. R Search datasets Q
Welcome to the Ecological Data Wiki
View Revisions Recent comments

= Cansomeone point me in the 8 months 1 week ago
Ecological data is everywhere, but how do you find what you need

and learn how to use it? = Thanks Jessica. | just 9 months 1 week ago

The Data Wiki helps scientists collaborate on gathering . Wiarie R
information about data and how to use it. RERRTER ORI SR IESR

The site is a source for finding ecological datasets and quickly figuring out the best ways to use them.
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Bases de dados online de atributos

Ecological Data Wiki

ant Trait Database
“ ¢ =

Search datasets Q
Home About TRY Data Portal Feedback Registration
Recent comments
QuantlfYIng and scaling gIObal plant trait diversity News = Cansomeone point me in the 8 months 1 week ago
. ) _— Pa ublished (2016-06-15 eed
TRY is a network of vegetation scientists headed by He.',’:,'t'; atial Re(cove,y of p,a)nt community -
Future Earth and the Max Planck Institute for Biogeochemistry, functional traits following severe soil perturbation ® Thanks Jessica. | just9 months 1 week ago
providing a global archive of curated plant traits. ’Jﬂ Dia"lfatf‘OBf!Saia Caf_'gssmf’vl Intgf"at'gtna'
e ournal of Biodiversi clence, £cosystem
The TRY database is a research platform of iDiv. Services & Management. (link) = Thank you so much for this 9 months 1 week ago
5.6 million trait records Paper published (2016-06-13) -

100,000 plant species Negoita L. et al.: Isolation-driven functional S10:

largely open access assembly of plant communities on islands.

Ecography. (link)

Activity Report (2016-06-01)

In May 2016, TRY recelved 133 requests and
Data Portal released 9.7'mlllion trait records for 92 reguests;

1 new publication was reported. This brings the

totals to 2105 received requests, 179 million trait

racnrde ralaacad far 1504 ranniecte and 7A
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T

acessar cadastrar-se
vocé estd aqui: pdgina inicial = trait research — trait research - list of datasets

— Trait research - List of Datasets =1

List of databases that contain plant trait data:
{# Pagina Inicial Registry of plant trait
3 Ab = 3TRY - 65 datasets from more than 90 contributors. It contains about 2.400.000 trait entries for more than 64.000 plant species and about data - COMING SOON!
| - z X = ¥ ¥

ot 1000 different traits, covering a variety of biomes and geographic areas

vord to log in.

() Trait research

CLOPNET - A database of plant traits from different biomes
@ Trait research -
Protocols

{DLEDA - Database on the life history traits of Northwest European flora

@BROT - Plant trait database for Mediterranean Basin species
[ Trait research -

Core references

3USDA Plants - Database provides standardized information about the vascular plants, mosses, liverworts, hornworts, and lichens of the U.S.

and its territories. | Q
[ Trait research - A ‘
Pataiens @ CalFlor - Database of the flora of California, USA

= NY-Flora - Database of the flora of New York, USA nts
= QUConn - Database of flora of Connecticut, USA

[3 TraitNet = NZ - Database of ecological traits of New Zealand point me in the 8 months 1 week ago
Participants
("7 Ecoinformatics | just 9 months 1 week ago

[ Using the Site nuch for this 9 months 1 week ago

100,000 plant species Negoita L. et al.: Isolation-driven functional S
assembly of plant communities on islands.
largely open access Ecography. (iink)

Activity Report (2016-06-01)

In May 2016, TRY recelved 133 requests and
Data P Orta! released 9.7'mlllion trait records for 92 reguests;

1 new publication was reported. This brings the

totals to 2105 received requests, 179 million trait

racnrde ralaacad far 1504 ranniecte and 7A
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TraitNet

vocé estd aqui: pdgina inicial = trait research — trait research - list of data

— Trait research - List of D

{# Pagina Inicial
{3 About
(") Trait research

3 Trait research -
Protocols

[ Trait research -
Core references

(B Trait research -
Datasets

TraitNet
Participants

("7) Ecoinformatics

[3 Using the Site

List of databases that contain plant trai

-19TRY-65datasetsfrommoret- yoww scalas-projectost 09

1000 different traits, covering a vi
OCLOPNET - A database of plant
)LEDA - Database on the life his
@BROT - Plant trait database for

) USDA Piants - Database providt
and its territories.

@ CalFlor - Database of the flora
= QNY-Flora - Database of the flor
@UConn - Database of flora of C

= NZ - Database of ecological tra

100,000 pla
largely opt¢

SCALETOOL

Models and tools
Species traits databases
Repfile Trait Database @

Minimum Area Requirements
of species &

Plant Trait Database &)

Wasps & Bees Database @

BioMat

Data Portal

SCALES

Securing the Conservation of blodlversny a ~ =i
Admmlstratlve Levels and spatlal temporal and Ecologlcal Sca es|

A.L L _ R

Introduction  Drivers:  Biodiversity:  Policies and management = Connectivity and protected areas

Home o Species traits databases

Species traits databases

Species traits describe characteristics of species and are relevant to population dynamics across space and time. They affect
ecosystem processes indirectly through abiotic control and directly through changes in biotic control (e.g. predators, pathogens). On
the cther hand, they are aiso affected by other species traits and environmental conditions which are highly sensitive to global change
pressures, such as land use changes and climate change. Since species traits seem to play one of the most important roles in
ecosystem processes and are thus highly relevant for conservation planning, it is inevitable to have overviews and compilations for
different species available.

For that purpose, existing databases and review literature on species traits and, in the following, dispersal related traits, were
compiled. This compilation also includes derived traits like functional traits, area requirements, and habitat selectivity to dispersal and
functional connectivity. These data provide an excellent overview on species traits, which can be used for parameterizing model
inputs, and will help to assess and visualize scaling effects across taxa and spatial scales. Databases for plants, insects, reptiles, and
birds across Europe are either available online or upon author request.

Cuuyrapny. (isg

Activity Report (2016-06-01)

In May 2016, TRY recelved 133 requests and
released 5.7 million trait records for 92 requests;
1 new publication was reported. This brings the

totals to 2105 received requests, 179 million trait
racnrde ralaacad far 1504 ranniecte and 7A
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1/ MORPHOBANK i BrowssProjects  FAQ Log In | Reglster

HOMOLOGY OF PHENOTYPES OVER THE WEB In the News Documentation Ask Us o

Home

— I I i FOR SCIENTISTS FOR SCIENTISTS & THE PUBLIC
e

Building the Tree of Life with phenotypes

Use the Tools See Published Research

Comparative biologists at work with these tools now.... SEE TOTAL ACTIVITY

89 2864 69444 1632 21026/1389 | 8751/117 79170/14

SCIENTISTS WORKING SITE VISITORS CELLS SCORED IMAGES UPLOADED PROJECT MATRIX MEDIA
VIEWS/DOWNLOADS VIEWS/DOWNLOADS VIEWS/DOWNLOADS

Stats for Last 30 Days

Citation Information

How to

LATEST VISITORS Featured Project

cite
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Become part of the EOL community!
Join EOL now

M 0 R P H l Already a member? Sign in
Encyclopedia of Life

HOMOLOGY OF PHENOTY

TraitBank

TraitBank® is a searchable, comprehensive, open digital repository for organism traits, measurements, interactions and other
S ) g onsoy 2 Search TraitBank
facts for all taxa across the tree of life.

TraitBank currently features over 11 million records related to more than 330 attributes for 1.7 million taxa obtained from

over 50 data sources.

Popular attribute types
SCIENTISTS WORKING ; 3 S Habitat
Geagraphic Distribution
Stats for Last 30 Days
Seawater depth

Seawater salinity
LATEST VISITORS

Seawater temperature
Plant growth habit (vine, shru...

Wetland indicator status

@ Wood density
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11 MORPH(

HOMOLOGY OF PHENOTY

(33200 Species, 317200 Common names, 56300 Pictures, n
52600 References, 2230 Collaborators, 700000

F I s h Base Visits/Month) FishBase consortium

ver. (01/2018)

* )%

Home | FishBase Book | Best Photos | Hints | Guest Book | Dewnload | Links [ Fish Forum | Fish Quiz | WOrldFlsh

LOONATES

FishWatcher | Ichthyology Course| LarvalBase | Team | Collaborators | Quick Identification | Services

Common Name

~

is < (e.g. rainbow trout) Search

== v A-y,_;-’-}‘ Pycckmit HARGS fgﬁ EAMMVKSE  More scripts

Scientific Name

"1 Advanced Match
Genus is < (e.g. Rhincodon) Search
Species is o (e.g. typus} Random Species

Genus + Species i DU ’

Why name assessments may be different between FishBase and the independent Catalog of Fishes (Eschmeyer,
2014)

Become part of the EOL community!
Join E

Already a member?

yganism traits, measurements, interactions and other

n 330 attributes for 1.7 million taxa obtained from

Search TraitBank
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esa home member services science . programs careers & certification education & diversity public policy & news about esa join/renew store member login EcoTrack login

[
B ECOLOGICAL SOCIETY OF AMERICA 2 3 2 O ‘ Og |C O |

= F ArChives

-
—
+

4 esajournals search for archives ¢ INSTRUCTIONS: appendices Ecosphere appendices supplements data papers ¢

*** Please note that all manuscripts submitted after 1 January 2016 follow separate
guidelines for supporting information!

Quick links *** Ecological Archives through the end of 2015 will be hosted on FigShare once the
transition to publishing with Wiley is completed. Thereafter, supplemental material may
Archives Home be hosted on Wiley Online, and/or data deposited with FigShare, Dryad, and other
Search for archives repositories.
Instructions

. What is Ecological Archives?
= Appendices

» Supplamidnts Ecological Archives publishes materials that are supplemental to articles that appear in the ESA journals (Ecology, Ecological

Applications, Ecological Monographs, Ecosphere, Ecosystem Health and Sustainability and Bulletin of the Ecological Society of

= Data Papers America), as well as peer-reviewed data papers with abstracts published in the printed journals. Ecological Archives is published in
= Ecosphere digital, Internet-accessible form.
Appendices : - ' : ; -
Three kinds of publications appear in Ecological Archives: appendices, supplements, and data papers. However, these types vary
DRYAD among the journals.
Log of Corrections TasLe 1. Ecological Archives categories published by journal.
Copyright
Appendices | Supplements | Data Papers
Ecosphere Yes! Yes No
seanithe arnfarchivaldafanit htm Ecology Yes Yes Yes
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nature.com > scientific data

SCIENTIFIC D AT A,

e

Structural biology applications

of X-ray lasers
Featured Collection

.

Data Descriptor | 01 August2016 | OPEN
Global positioning system  1# -
survey data for active -
seismic and volcanic

s a €
areas of eastern Sicily, s
1994 to 2013

Alessandro Bonforte, Sonia Fagone [...] Benedetto
Saraceno

v

Data Descriptor | 01 August2016 | OPEN

Species interactions in e

occurrence data for a

community of tick- L] -

transmitted pathogens

Agustin Estrada-Pena & José de la Fuente

Ecology

Yes

a natureresearch journal

S -

L ® [ e

E-alert Submit Login

Announcement

The 10 principles of open
research data scientificdata

updates

Aug 4 | by lain Hrynaszkiewicz

Yes Yes
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About Pensoft  Books  E-Books journals News&Blog  Contact Register | Login

A peer-reviewed open-access journal
v

Biodiversity Q e
Data Iournal | Author Title

Making your data count! ISSN 1314-2828 (online)

Focus and Scope Prodwerst - : . '.rv ) % -
iodiversity

Danale
Globally Unique Innovations

Criteria for Publication
P Hake Stience s a combination of gathering facts and making theories;
For Authors neither can progress on its own. In the history of science, the

Data Publication laborious accumulation of facts Js the dominant mode, not a
Policies novelty.

Frequently Asked Questions (FAQ) .
Article Processing Charges Peter NONIg
Web Services
Contacts

Editorial Team

Most Visited Papers

Most Active Editors

s

seanihe arnlarchivaldafanit htm
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nature.com > scientific data a natureresearch journal

.

SCIENTIFIC D AT Al Jo e

Search E-alert Submit

== l

Publish with Scientific Data

Scientific Data is a peer-reviewed, open-access journal for

descriptions of research datasets m!
N

Data Descriptor | 22 August2017 | OPEN Data Descriptor | 15August2017 | OPEN Data Descriptor | 08 August2017 | OPEN

A new global L Spatiotemporal database > Long-term chloride

anthropogenic heat — of US congressional K concentrations in North

estimation based on high- = &= elections, 1896-2014 /"  American and European

resolution nighttime light - et bl freshwater lakes

data Hilary A. Dugan, Jamie C. Summers [...] Kathleen C.
Wangming Yang, Yibo Luan [...] Xuefeng Cui Weathers

All Subjects ¢
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Realizando analises comparativas na nuvem



ARBOR HELP USEARBOR DOCS & TUTORIALS DEVELOPERS CONTACT a

Arbor workflows

Visual workflows for phylogenetic comparatlve methods

Analyze your data

n Arbor is web-based software for carrying out phylogenetic comparative analyses of the tree of life.
volutionary workflows

Develop tools Teach Get help

Create your own functions and Use Arbor in the classroom How to use Arbor

workflows
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Arbor Apps

Comparative methods using a drag-and-drop interface

PIC plot 30

constructed lineages

:
S .
. N Y .
. _-‘v‘ v,

.
.
)

May 31, 2017 May 31, 2017 May 31, 2017 May 31, 2017

Plot tree using d3 Stochastic character Phylogenetic independent Lineage-through-time plots
mapping using simmap contrasts

May 30, 2017 May 29, 2017 May 28, 2017

PGLS - two variables only Ancestral state Phylogenetic signal

(for now!) reconstruction

Reconstruct character evolution on 139

a phylogenetic tree.



Tutorials

A collection of tutorials for Arbor.

Wal

ARBOR

ary workflows

Tree of |.|fe

January 08, 2017
Web services 2

What are web services?

April 18, 2016
Megaphylogenies

What is a megaphylogeny?

Data Management Analysis Visualization

I Browse or drop files

NN 4+ New collection

January 06, 2017

Creating new collections and

functions

How to make your own collection
of Arbor functions and workflows

>Al

ARBOR

revolutionary workflows

Tree of Llfe

March 11, 2016

Web services 1

What are web services?

Al

January 05, 2017
Using the Arbor webapp

How to run functions for
comparative analyses in Arbor

& Browse or Grop s hre

Trok o @
Tatks: (ool @

Load data above fo procesd

March 03, 2016

Arbor apps

What are Arbor apps?

s
-
-
-
-
—
-
d
-~
~
&

»

\\““I”",I,

\\
(4

4,

'l||||‘

April 18, 2016
Timetrees

Creating timetrees

July 17, 2015
PGLS

Use PGLS to test for a correlation
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Desenho de estudos
comparativos

Como maximizar a amostragem e lidar com mismatch
de dados



Problemas mais comuns

 Falta completa de dados (filogenéticos e traits)

* Descasamento (mismatch) entre disponibilidade de dados de traits e de
filogenias

e Dados existem mas nao estao acessiveis

e Déficits de conhecimento sobre biodiversidade: Darwiniano e Raunkiaeriano

* Dificultam ganho de conhecimento sobre evolucao de atributos
* Impedimento para estudos comparativos



Linnean shortfall

M

Eltonian
shortfall

Hutchinsonian Raunkizeran
shortfall shortfall

Déficit Raunkiaeriano
Falta de informacdes sobre
atributos das espécies

Déficit Darwiniano
Falta de informacdes sobre
relacdes entre espécies

Hortal et al. 2015 143



PRESS

Darwinian shortfalls in biodiversity
conservation

José Alexandre F. Diniz-Filho’, Rafael D. Loyola’, Pasquale Raia®, Arne O. Mooers?,

and Luis M. Bini’ (A) (8) (©) I:I
. Comprimento
Topologia P

de ramo e divergéncia

—{_ r
0.280 N
\
_— — —L Modelo evolutivo
0397 ] De atributos
. — | | -
Ignorancias — | —
0312 — 0.270
—
| -
0.279
—L
0.145 144

TRENDS in Ecology & Evolution



Meu deus o que eu faco agora?
Meu projeto foi pras cucuias?
Perdi meu doutorado? Quem

podera me socorrer?!...Oh oh!!




Meu deus ¢
Meu proj
Perdi me




Pacotes phyndr e taxonlookup
Methods in Ecology and Evolution

Methods in Ecology and Evolution 2015 doi: 10.1111/2041-210X.12517

APPLICATION

A simple approach for maximizing the overlap of
phylogenetic and comparative data

Matthew W. Pennell’?!, Richard G. FitzJohn*' and William K. Cornwell*>!

* Maximiza a amostragem trocando espécies na arvore, para 0s quais
nao ha dados de atributos, por espécies "filogeneticamente
equivalentes” sem alterar a estrutura da filogenia

e Baseado em ranking taxondmico (ou s6 os nomes dos géneros) ou uma arvore
topoldgica

* Alternativa a métodos de aleatorizacao ou de imputacao de dados faltantes
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Ecology and Evolution

Filling the gap in functional trait databases: use of

ecological hypotheses to replace missing data
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Short Communication

The best of both worlds: Phylogenetic eigenvector regression and mapping
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Workflow PhyloTargeting

Problem:

Given resource limitations in
collecting data and a specific
hypothesis, which species should
be studied to increase the size of
comparative datasets?

Y

Requirements:

Existing data (X;-X,;) and a
phylogeny for a set of species, a
particular character representing

the target of the analysis (Y}),
prediction(s) for the association
among the variables

Apply phylogenetic targeting to
target species for data collection

and identify potential candidates to
prioritize future research

Y

Collect new data from selected
candidates and merge with already
available data

Y

Test hypothesis with standard
comparative methods

3 Atributos continuos
X1 X2 Yt Bt

s1 -0.4 10.5 9.5 1

s2 0.1 7.5 ? 0

Espécies com dados
faltantes
Para variavel resposta

Como otimizar o

levantamento de dados?
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Como o Phylotargeting funciona?

* O que é preciso?
* |dentificacao de variaveis resposta e preditoras
* Hipotese
* Filogenia
* Objetivo: Identificar espécies para as quais devem ser coletadas
dados da variavel resposta (Y:) usando informacao de variaveis
preditoras de espécies ja estudadas

* Atribui um score pra cada par de espécies que incorpora
filogenia e valores de variaveis relevantes para testar hipoteses,
envolvendo especificamente as variaveis preditoras e resposta

* Espécies com scores altos devem ser preferidas para coleta de
novos dados



Como o Phylotargeting funciona?

* Espécies que diferem mais na(s) variavel(is) resposta sao as preferidas, de
maneira a ampliar o range de variacao nesta variavel, aumentando o poder do
teste

* Assume que as variaveis estao relacionadas linearmente
* Permite variaveis discretas e continuas
 Uma ou mais preditoras (covariaveis)

* Mais adequado pra desenhos e perguntas que envolvem modelos lineares
(PGLS, correlacao, ANOVA, PGLMM etc)



Welcome to the PhyloTargeting Website!

-
= _
e . =-
—
i =

This website provides information about the phylogenetic targeting approach as described in Arnold and Nunn 2010 (see the Help section for more

details). We also provide a web-based implementation.

This project is supported by the NSF (for more details, see the Project Description).

http://phylotargeting.nunn-lab.org/index.html
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PhyloTargeting WebServer
Step 1: Data Input | Step 2: Analysis Options || Step 3: Display Comparisons || Step 4: Further Options J| Step 5: Save the Session

Data File Selection

’l Load data flle

Selecionar Arguive nenhum arquivo selecionado

Upload

Test server with example dataset

7’ Load stored session file and continue a previous analysis

Selecionar Arguive nenhum arquivo selecionado

Load
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Pratica

* Introducao ao R
* Importacao e manipulacao de dados
* Importacao e manipulacao de # formatos de filogenias

* Timetree.org

* Phyndr

* Phylotargeting
* rotl

* Rphylopars



