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Cronograma do curso

B 4 partes

B 1 parte da manha: o que é evolucao, diferenca entre micro- e
macroevolucao, exemplos de processos (4 processos), niveis de
selecao (multi-level selection theory), maneiras de unificar micro e
macroevolucao por meio de genética quantitativa, idéia de
“progresso”, convergéncia vs. contingéncia como processos
geradores de diversidade, modos de especiacao, guem estuda
macroevolucao geralmente é paleontdélogo, mas agora isso esta
mudando porque 1) cada vez mais incluido na ecologia e
biogeografia, por conta dos métodos, e porque 2) especiacao pode
ocorrer em curtos periodos de tempo (Finches Science paper)




Cronograma do curso

B Parte da manha

O que é evolucao, diferenca entre micro- e macroevolucao

Falar que normalmente macroevolucao é estuda nas disciplinas de
paleontologia e zoologia de invertebrados e vertebrados, do que em
disciplina de genética e evolucao

Falar que isso é resultado de uma longa tradicao “neontologistas” vs.
Paleontologistas que legava somente aos paleontologos o estudo de
macroevolucao porque ela sé ocorria ao longo do tempo geoldgico

No entanto isso tem mudado com o advento de novas métodos
analiticos e disponibilidade de dados

Além disso, temos evidéncia hoje de que pode haver especiacao em
curtos periodos de tempo (exemplos Darwin finches - 2 geracées)



Cronograma do curso

B Parte da tarde

Alguns trabalhos que foram ou estao sendo realizados no nosso laboratorio
envolvendo

macroevolucao de ecolocalizacao em morcegos em escala global,
padrées de diversificacao de formato de corpo de girinos neotropicais,

evolucao da relacao alométrica entre vocalizagcao e tamanho de corpo em
anfibios anuros do mundo,

evolucdo da diurnalidade em mamiferos no mundo.
evolucao da coloracao interna (melanina) de anfibios anuros neotropicais,

evolucao da osmoregulacao e tendéncia a terrestrialidade em caranguejos
chama-maré (Uca).



O que é evolucao?
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Homo habilis Homo erectus  Homo sapiens Homo saplens
neanderthalensis sapiens
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Mudanca da frequéncia génica
ao longo das geracoes




ldéia de “progresso” embutida
nesta representacao




CLASSICAL REPRESENTATIONS OF LIFE’S HISTORY reveal the severe biases of
viewing evolution as embodying a central principle of progress and
complexification. In these paintings by Charles R. Knight from a 1942 issue
of National Geographic, the first panel shows invertebrates of the Burgess
Shale. But as soon as fishes evolve, no subsequent scene ever shows

another invertebrate, although they did not go away or stop evolving.
When land vertebrates arise (panel 2}, we never see another fish, even
though return of land vertebrate lineages to the sea may be depicted
(panel 3). The sequence always ends with mammals—even though fishes,
invertebrates and reptiles are still thriving—and, of course, humans.

Sci Am Outubro 199



NOTES AND COMMENTARY

On the Darwinian View
of Progress

AMARTYA SEN

POPULATION AND DEVELOPMENT REVIEW 19, NO. 1 (MARCH 1993)

ISSN 2079-0864, Biology Bulletin Reviews, 2011, Vol. 1, No. 3, pp. 199—206. © Pleiades Publishing, Ltd., 2011.
Original Russian Text © N.N. lordansky, 2010, published in Zhurnal Obshchei Biologii, 2010, Vol. 71, No. 6, pp. 455—496.

Charles Darwin and the Problem of Evolutionary Progress
N. N. Iordansky




This is NOT Your Family Tree This is NOT Evolution

Great
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ttps://matthewbonnan.wordpress.com/understanding-science-evolution/evolution-is-a-theory-and-
ats-a-good-thing/




Debate contingéncia vs.
predictabilidade

B Convergéncia é algo pervasivo na natureza

- Ambiente determina caracteristicas das espécies

- Portanto, espera-se encontrar espécies com
caracteristicas similares em ambientes similares

- Uma derivacao logica disto € que podemos
prever como organismos vao evoluir se
soubermos que tipo de ambiente temos

M Evolugcao nao pode ser predita porque depende de
processos aleatorios em nivel de populacao e

catastrofes podem causar extincoes aleatodrias
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*Vida é restrita por leis
fisicas

* Em algum aspecto, a
evolucao da vida pode
ser predita, porgue
deve obedecer as leis
fisicas

* Otimizacao do fitness
nao € algo absoluto



Evolucao

B Para ocorrer evolucao deve haver:

B 1) variacao em atributos fenotipicos e/ou
alelos

M 2) Essa variacao deve ser herdavel

H 3) A frequéncia com que atributos
fenotipicos estao distribuidos na populacao
deve afetar o desempenho (fithess) dos
individuos



Reproducdo diferencial




Niveis de organizacao e evolucao
Micro vs. Macroevolucao




Mechanisms of Evolution: Altering Allele Frequencies

Mechanism
Hardy-Weinberg
equilibrium

(no evolution)

1.

Ancestral population
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Modelo nulo da

genética de populac;c”)es_

e evolucao

o

Random mating.
No migration,
genetic drift,
mutation, or
natural selection.

Later Population

Ll

Result

Allele frequencies do not change.

Prediz a frequéncia alélica
numa populacao na

auséncia de selecao,
migracao, mutacao, e deriva

Zimmer & ElImen



Mechanisms of Evolution: Altering Allele Frequencies

Mechanism

Drift

Natural selection

Migration

(gene flow)

Mutation

= E E E

Ancestral population

Imperfect
sampling causes
some alleles to be
underepresented
relative to others.

Environmental
factors are
unfavorable for
red alleles

Individuals with
anew allele
enter the
population.

Ared allele
becomes an
orange allele.

Later Population

= E = F

Result

Purple allele is lost.

Red allele becomes less common.

Allele that enters becomes more
common.

New genetic variant appears in the
population.

Zimmer & ElImen



Mechanisms of Evolution: Altering Allele Frequencies

Mechanism
Drift
iminuem
iversidade
genética
Natural selection
Migration
fl
umentam | """
iversidade
genética
Mutation

= E E E

Ancestral population

Imperfect
sampling causes
some alleles to be
underepresented
relative to others.

Environmental
factors are
unfavorable for
red alleles

Individuals with
anew allele
enter the
population.

Ared allele
becomes an
orange allele.

Later Population

® 00 __0FO
L
.O.....

= E = F

Result

Purple allele is lost.

Red allele becomes less common.

Allele that enters becomes more
common.

New genetic variant appears in the
population.

Zimmer & ElImen



Mechanisms of Evolution: Altering Allele Frequencies

Mechanism

Drift

Ancestral population

Imperfect
sampling causes
some alleles to be
underepresented
relative to others.

Later Population

Result

Purple allele is lost.

Zimmer & ElImen
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Efeito gargalo

Population ” bOttIenec k"

bottleneck

Efeito do fundador

New populations started

Zirier & Elmen 2013 by a small number of individuals



Mechanisms of Evolution: Altering Allele Frequencies

Mechanism Ancestral population Later Population Result
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Mechanisms of Evolution: Altering Allele Frequencies

Mechanism Ancestral population Later Population Result
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Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
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Mechanisms of Evolution: Altering Allele Frequencies

Mechanism

Drift

Natural selection

Migration

(gene flow)

Mutation

=E E E E

Ancestral population

Imperfect
sampling causes
some alleles to be
underepresented
relative to others.

Environmental
factors are
unfavorable for
red alleles

Individuals with
anew allele
enter the
population.

Ared allele
becomes an
orange allele.

Later Population

= E = F

Result

Purple allele is lost.

Red allele becomes less common.

Allele that enters becomes more
common.

New genetic variant appears in the
population.
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Science REPORTS

Cite as: L. Yuan ef al., Science
10.1126/science.aam7120 (2017).

A single mutation in the prM protein of Zika virus
contributes to fetal microcephaly

Ling Yuan,"** Xing-Yao Huang,?* Zhong-Yu Liu** Feng Zhang,"** Xing-Liang Zhu,"** Jiu-Yang Yu,** Xue Ji?
Yan-Peng Xu,? Guanghui Li,'” Cui Li,"* Hong-Jiang Wang,? Yong-Qiang Deng,’> Menghua Wu,* Meng-Li
Cheng,*>” Qing Ye,’ Dong-Yang Xie,* Xiao-Feng Li,? Xiangxi Wang,’ Weifeng Shi,” Baoyang Hu,* Pei-Yong Shi,*
Zhiheng Xu,**t Cheng-Feng Qin*t

Mock CAM/2010 VEN/2016

Sepa
ancestral

V123A
MN1305
M151L
VTE3IM
AJB2V
P1274L
M3aazyv
V3403M

2.0

i

I
iy

—

S139N S i
S
S

e ~
! T106A S
. -
o
.
o
“
oy
‘_
Sy
™

n
©
-
W
0
o
=
m -

g%%rg\ boja)

e =

=

virulenta

(atual)

2006 2008 2010 2012 2014 2016



Microevolutionary Forces:
selection
random genetic drift
environmental change
etc...

Phenotype
Comparative Data

Hansen & Martins 1997




E: External factors

(climate, geclogy,
ecology)

Species selection

Historical constraints/
Developmental constraints

Independent
evolution {vicariance)

Macroevolution
(Above species)

l; Migration/dispersal

Interactions
between n
: lati
organisms Populations -E _ﬁ
Q: Development % E
Organism i =
I":fﬁ?l Genetics s=

http://www.talkorigins.org/faqs/
macroevolution.html
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Phylogeny

Species A

Species C  Species B Species D

Filogenia: Representacao visual
da historia evolutiva de
populacoes, genes, e espéecies.



Unificando micro- e
macroevolucao
- Perspectivas -




CONTEMPORARY ISSUES
IN GENETICS AND EVOLUTION

Genética quantitativa

" Genetica 112-113: 9-32, 2001.
~ © 2001 Kluwer Academic Publishers. Printed in the Netherlands. KLUWER ACADEMIC PUBLISHERS

The adaptive landscape as a conceptual bridge between micro-
and macroevolution

Stevan J. Arnold, Michael E. Pfrender & Adam G. Jones




Selection
usually
pushes
populations
to the top

Fithess




Dynamic fitness landscape

Population size, N = 2,304
Mutation rate, b = 0.5 per trait & Randy Olson and Blarn Gstman

de Autor Desconhecido esté licenciado em



https://en.wikipedia.org/wiki/Fitness_landscape
https://creativecommons.org/licenses/by-sa/3.0/

Josef C Uyeda, Thomas F Hansen, S ] Arnold & Jason Pienaar
2011
The million-year wait for macroevolutionary bursts.
PNAS USA

Josef Thomas Jason
Uyeda Hansen Pienaar
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<4 Multiple-burst
model:
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Multi-level selection theory

selection between groups
within a population

selection between
individuals within a group

selection between
genes within an
individual

3




A n=501 (421) B n = 540 (408)
r=0.60 (0.68) r=0.62(0.72)

Selecao de espécie .

Duration (Ma)
(-]

Heritability at the Species Level: Analysis of
Geographic Ranges of Cretaceous Mollusks o

Range (km)
DAVID JABLONSKI 9
s = - = c n=77 D n=95
r=0.61 r=0.62
1 9 8 7/ SCIENCE, VOL. 238 P <0.001 P <0.001
- Heritability a Heritabllity
=0.55 +0.08 =0.63 £0.08
]
4000 . s ) . H .

Range (km)

Ranna (km)




Opinion _ Cell

P RESS

Reinventing species selection with
molecular phylogenies

] 12 ] TREE 2010
Daniel L. Rabosky ' and Amy R. McCune
L  ( CS V) f i 1 ()]
. ) Annu. Rev. Ecol. Evol. Syst. 2008. 39:501-24
David Jablonski

Department of Geophysical Sciences, University of Chicago, Chicago, Illinois 60637;
email: djablons@uchicago.edu



l Vicaridncia deixa uma
@Hg assinatura na filogenia




Teoria da Coalescéncia

Time b/amers to g(%{le How species A species B species C species A species B species C

gene tree =
species tree

gene tree #
species tree

A B C A B C

o W

generation 1 ® - MRCA

deep coalescence incomplete lineage sorting




(B) Incomplete lineage sorting

Population 1 Population 2 Population 1 Population 2
A OOOQQCQC O O

Time

OO

INTRODUCTION TO POPULATION GENETICS, Figure 5.5 (Part 2)

© 2013 Sinauer Associates, Inc.

Ancestral population
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Signatures of microevolutionary processes in phylogenetic patterns

CAROLINA L. N. COSTAL2* PAULA LEMOS-COSTA!2 FLAVIA M. D. MARQUITTI!, LUCAS D.
FERNANDES?, MARLON F. RAMOS!, DAVID M. SCHNEIDER!, AYANA B. MARTINS!4,
AND MARCUS A. M. AGUIAR*
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Volume 56, Issue 6

Special Issue: MACROEVOLUTION
AND THE MODERN SYNTHESIS

Pages: 1179-1340
November 2013




PRINCIPLES of
PALEONTOLOGY

Fhird Edition
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Paleobiology

and the

Fossil Record

EWILEY-BLACKWELL

Contents

Full contents

Preface
1 Paleontology as a science
2 Fossils in time and space
3 Taphonomy and the quality of the fossil record
4 Paleoecology and paleoclimates
5 Macroevolution and the tree of life
6 Fossil form and function
7 Mass extinctions and biodiversity loss
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Calculatlnq rates of oriaination and extinction

Geological stages
A B C D

————————
I

O = origination rate
Q = extinction rate
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Macroevolucao nao é so6 “coisa”
de paleontdlogo

B Com a crescente disponibilidade de filogenias
moleculares datadas, € possivel analisar
dinamicas de diversificacao de linhagens

- Padrées de extincao e especiacao

- Variacoes no tempo (e no espaco - conexoes
com Biogeografia)

- Possibilitou a integracao de disciplinas
B Ecologia, Paleobiologia, Biogeografia
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Closing the gap between palaeontological and
neontological speciation and extinction rate
estimates

Daniele Silvestro?3* Rachel C.M. Warnock™®®, Alexandra GEl\.tr\).rush!-cirla6 & Tanja Stadler®®

Reconciling molecular phylogenies with the
fossil record

Héléne Morlon®?7, Todd L. Parsons®, and Joshua B. Plotkin®
aCenter for Applied Mathematics, Ecole Polytechnique, 91128 Palaiseau, France; and ®Biology Department, University of Pennsylvania, Phila
Edited* by Robert E. Ricklefs, University of Missouri, St. Louis, MO, and approved August 1, 2011 (received for review February 14, 2011)

Historical patterns of species diversity inferred from phylogenies  cient information to accurately estimate extinctio
typically contradict the direct evidence found in the fossil record.  diversity dynamics (15, 20, 21). If this is the cas

2018



doi:10.1111/).1558-5646.2012.01723

th INTEGRATING FOSSILS WITH MOLECULAR
PHYLOGENIES IMPROVES INFERENCE
OF TRAIT EVOLUTION

Graham J. Slater,' 2 Luke J. Harmon,3'* and Michael E. Alfaro’
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Methods in Ecology and Evolution

Methods in Ecology and Evolution 2013, 4, 699702 doi: 10.1111/2041-210X.12091

EDITORIAL
Unifying fossils and phylogenies for comparative

analyses of diversification and trait evolution

Graham J. Slater’* and Luke J. Harmon?3




PROCEEDINGS

—OF Proc. R. Soc. B (2012) 279, 1300-1309
THE ROYAL do1:10.1098/rspb.2011.1439
SOCIETY Published online 12 October 2011

Diversity-dependence brings molecular
phylogenies closer to agreement with the
fossil record

Rampal S. Etienne!:*, Bart Haegeman?, Tanja Stadler’, Tracy Aze?,
Paul N. Pearson*, Andy Purvis’ and Albert B. Phillimore”’




" CPEG

Crossing the Palaeontological - Ecological Gap

30th - 31st August, 2018

Home Gallery About Updates & downloads Abstract and registration Venue

Thanks to everyone who attended CPEG2018 at the University of Leeds. We hosted over 80 delegates from over 10 countries
from as far afield as Australia, the USA and Israel. We saw an excellent variety of ecological talks and posters and hope to have

cilitated more crossing of the time gap that spans palaeontology and ecology. We hope to see you all again in 2 years time...
perhaps.

Conference report

POWERED BY weebly ive conference exceeded its nominal goal to bridge the gap between palaeontology and ecology, spanning in




Porque ecdlogos devem estudar
macroevolucao

B Além disso, percebeu-se que mudancas evolutivas
podem ocorrer num curso periodo de tempo,
desde que a selecao seja intensa o suficiente

B Dinamicas eco-evolutivas => interacao entre
ecologia e evolucao



The Newest Synthesis: Understanding
the Interplay of Evolutionary and
Ecological Dynamics

Thomas W. Schoener

28 JANUARY 2011 VOL 331 SCIENCE www.sciencemag.org

ECO-EVOLUTIONARY
DYNAMICS

( — A




Warbler finch

Cactus
finch

Woodpecker
finch

Small tree

Small
finch

ground finch

Warbler
finch

Medium
ground finch

Large
tree finch

Vegetarian
tree finch ground finch
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