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Bilateria (ou Tripoblastica)

e Tecidos.adultos derivados de trés folhetos embrionarios:;
* Eixo corporal principal: A-P = duas metades simétricas;

* Alguns bilaterios perderam secundariamente a simetria bilateral em
sua forma adulta;

* Notavel consequéencia na morfologia, concentracao de nervos e
estruturas sensoriais na regiao anterior do corpo (cefalizacao);
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Typical adult Typical larval
morphology morphology

Taxon

475.509 MYA Euechinoidea

A larva apresenta simetria bilateral: e

Echinoidea S S purpuaiue

268 MYA

Cidaroidea
Echinozoa rank: sub-class

ex: E. tribuloides

Holothuroidea
rank: class
ex. P. parvimensis

Elutherozoa

Asteroidea
rank: class
ex: P. miniata

Asterozoa

Echinodermata

Ophiuroidea
rank: class
ex: A filformis

520 MYA

Crinoidea
rank: class
ex. P. ruberrimus

Hemichordata
rank: phylum

https://doi.org/10.1016/j.ydbi0.2017.02.003 ex P. flava
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Torcao corporal em Gastropoda
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Bilateria (ou Tripoblastica)

* Trés classes de genes Hox: anterior, central, posterior;
 Principal sinapomorfia de Bilateria: mesoderme;

* A mesoderme ¢ associada a formacao do celoma (esquizocelia e
enterocelia);

» Acelomados, pseudocelomados e celomados;
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Vantagens da simetria bilateral

* Obtencao de alimento;

» Cefalizacao e desenvolvimento de estruturas sensoriais
concentradas na cabeca;

 Adaptacao a novos tipos de ambiente;
e Surgimento de novas estruturas;

» Mudancas e avanc¢os na excrecao, circulacao, respiracao, sistema
digestorio, cavidades corporais e reproducao.



Primeiro bilaterio?

The Late Precambrian fossil
Kimberella is a mollusc-like

bilaterian organism K |' M b@l’ @l’ y a

Mikhail A. Fedonkin* & Benjamin M. Waggoner+

* Paleontological Institute, Russian Academy of Sciences, ul. Profsoyuznaya 123,
Moscow 117647, Russia

T Department of Integrative Biology, University of California, Berkeley,
California 94720, USA

Figure 2 Reconstructions of Kimberella. a, Dorsal view. ¢, Crenellated zone; |,
lobe; s, striae; dr, distal ridge; pr, proximal ridge; m, medial depression; a, anterior
knoll. b, View of living organism, with folds of ‘crenellated zone' extended beyond
margin of shell; the folds would usually have been retracted under the shell at the
time of burial.




Explosdo Cambriana

Chordates
Arthropods
Mematodes
Fungi

» Evento evolutivo de grande magnitude que se

manifestou em muitos aspectos, por exemplo
explosdo de planos corporais de animais, aumento
do tamanho do corpo, aquisi¢do de esqueletos
biomineralizados, modificagdo do substrato, ||c.mbran
aumento da complexidade do ecossistema,
perturbacdes ambientais e assim por diante

Precambrian

Plants

Wang et al. (1999)



1 Extinct
Opening of new adaptive zones
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Diagram reminiscent of eruptive T
evolution of Cambrian faunas
proposed In Cloud (1946.3)._ Redrawn “Explosive”phase “Normal"phase
after Simpson (1944 fig. 35) Quantum evolution predominant Phyletic evolution predominant
Great variation Reduced variation

https://doi.orq/lO.1007/512542-021-00568-5 Many intermediate types No intermediate types
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Explosao Cambriana
Filo x Bauplan

Salvador Vitanza, Ph.D.



Explosdao Cambriana

Filo x Bauplan




Explosdo Cambriana

Regolith
erosion

Continental
flooding

 Bilateralidade:
* Habitos escavadores:
* Biomineralizacao;

 Extensas erosoes: calcio e
fosfato para os oceanos; Continenta shelf

* Fatores genéticos

Substrate

oxygenation

https://www.science.org/doi/10.1126/science.1239450



https://www.science.org/doi/10.1126/science.1239450

Explosdao Cambriana

- Falta de formas intermediarias e dificuldade de imaginar estados
Intermediarios de caracteres;

- O tempo e modo de evolucdo durante a explosdao Cambriana parece ter sido
diferente do que foi inferido para periodos subsequentes;

- Saltos aparentes na evolucdo animal podem ser devidos a um viés na
reconstrucao da evolucio;

- Surgimento de planos corporais distintos foi ocasionado por eventos de
macromutacoes.



Explosdo Cambriana

* Mutag¢Oes direcionam as mudancas evolutivas:
- Micromutacdes: pequenas modificacdes sujeitas a sele¢do natural;

- Macromutagdes: provocam alteragOes profundas, geram seres vivos muito
diferentes de seus genitores

Normal fly Mutant fly j
B 24 e / .
| /i_//l "l L b " ‘an

Mutacdo Homeotica:
Antennapedia e
Ultrabithorax




Drosophila
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O posicionamento de Xenacoelomorpha

 Organismos acelomados, bilatérios, com sistema nervoso centralizado e sem

sistema excretor:

|

Bilateria
1
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- nerve net
. - sack like gut

- radial symmetry —I- -

i - nerve net
i - sack like gut
i - mesoderm

bilateral symmetry

- bilateral symmetry :
i——» (- nerve cords (?)
i—= - through gut (?)

' i - nephridia

i - coeloms (?)

Current Opinion in Genetics & Development

Xenacoelomorpha

[
Nemertodermatida

Phylogenetic relationships and the sequence of the evolution of bilaterian characters. Significant organ systems and their major transitions (red

arrows) and novelties (red) mapped on the phylogeny.
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O posicionamento de Xenacoelomorpha

Trichoplax

Cnidaria

Nephrozoa

Xenoturbella bocki

Planulozoaf

Xenoturbella hollandorum

Xenoturbella

Xenoturbella monstrosa

. ¢
Bilateria Xenoturbella churro

Xenoturbella profunda

Diopisthoporidae
Xenacoelomorpha

Paratomellidae
—{6}— Bursalia
—
Acoelomorpha — ~-{Z}--- Ascoparidae
large body size i Meara
[2] stereotypic cleavage _0-
[B] syncitial digestive system Nemertodermatida Nemertoderma
B female gonopore Nemertinoides
Sterreria

Bl mesenchyme

[E] eyes

subepidermal brain
subepidermal nerve cords

Current Opinion in Genetics & Development

Character evolution within Xenacoelomorpha. Phylogenetic relationships based on recent molecular phylogenetic studies [4,17°°,22,46]. Examples
of character evolution inside the clade Xenacoelomorpha (outgroups not labeled).
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tree ks derived from a synthesis of works, most of which are discussed in these pages.
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active transport?
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Cnidaria

Xenacoelomorpha

P
Al gut lining cells

Nephrozoa epiderms

2 ultrafiltration
> active transport
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Nephridial duct
Nuclei

B Coelomic lining % Funnel cell

B ECM

«» Adherens junction

Ficure 13.1. Schematics of filtration
structures: A, protonephridium showing
the terminal cell (tc), duct cell (dc) and
nephropore cell (nc). The structural integ-
rity of the protonephridium is maintained
by adherens junctions connecting adjacent
cells; B, metanephridium showing the di-
rection of the ultrafiltrate and the podo-
cytes (poc) resting on the coelomic face of a
blood vessel and acting as a supporting
structure. ECM = extracellular matrix.
Based on Koch et al. (2014).



FIGURE 9.26 The distribution
of some important animal
features at the base of the
bilaterian clade.

Bilateria
A
N

Subphylum Acoelomorpha
A

A

Subphylum s
Xenoturbellida ~ Acoela  Nemertodermatida Nephrozoa

Duet cleavage pattern

Frontal organ/pore?

Pulsatile bodies

Unique xenacoelomorph
epidermal cilia

Excretory organs typically
in the form of protonephridia
and metanephridia

Complete gut, with mouth and anus

Endodermal mesoderm (and mesodermally
derived musculature, etc.)

Cerebral ganglion (“brain”)
Cephalization

Bilateral symmetry
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Cnidaria

Xenacoelomorpha
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I =] Catenulida
PLATYHELMINTHES

Rhabditophora

Trepaxonemata

Euneoophora

Adiaphanida

Neodermata —
B

Cercomeromorpha =

Fieure43.2 . Phylogeny of the major platyhelminth taxa with ecological, anatomical and
developmental characteristics mapped on the tree. Based on Laumer et al. (2015Dh),
https://doi.org/10.7554/eLife.05503.010.
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Gnathostomulida
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I—' Ecdysozoa —I

Nematoda Nematomorpha Loricifera Kinorhyncha Priapulida Onychophora Tardigrada Arthropoda
L . l X l B " B Calcificacao
Sensilas Adultos Tronco com  Cavidade corporal Segmentacao Garras nas pernas da cuticula
6+6+4; sem intestino; 11 segmentos  grande com externa suprimida de tardigrado Olhos compostos
anfideos sem anfideos amebécitos Tubéreulos e Criptobiose laterais
e eritrécitos escamas corporais Estiletes bucais Escleritos totalmente
Papilas orais singulares segmentados
Glandulas de muco 2 ——
Sistema fraqueal Glandulas ecdisiais

cefdlicas

Apéndices articulados
e com juntas

Sem cilios ou

flagelos moveis

Tubulos de Malpighi de tardigrado

Escalides com Apéndices com garras

Cuticula de Co‘égeno musculos: faringe Fa"n@ com nao articuladas (exceto am al
| : guns
sem microvilos sugadora mioepitelial ~ duas camadas espermatozoides)
Reducao do celoma
Apéndices ventrolaterais

Hemocele e sistema circulatério aberto
Apéndices pareados de caminhar

Muda cuticular (ecdise)



Cigarra




Clado Nematoida ou Nematoidea

| Nematoidea

Nematoda Nematomorpha

Sensilas Adultos
6+6+4; sem intestino;
anfideos sem anfideos

[T

Cuticula de colageno
sem microvilos sugal

B




. Arthropoda

Giribet & Edgecombe (2017)



Tardigrada
Onychophora
_Linhagem-tronco dos crustaceomorfos ~
-----------.Tr“ﬂbitﬂ
i)
E
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-
> | 8
Myriapoda h 3 §_
S| W
Crustacea ) - ;.S,'
a
=
Hexapoda - Pancrustacea | &
11]
Crustacea
,.f P

Figura 20.38 Filogenia dos Panarthropoda. Com base em uma sintese dos estudos paleontologicos e filogenéticos, os artropodes parecem
ter suas raizes em uma linhagem ancestral semelhante aos crustaceos, a partir da qual surgiram os subfilos que existem hoje em dia. O

subfilo Crustacea é parafilético (a menos que os hexapodes estejam incluidos). A posicdo dos trilobitas & incerta. Ver detalhes no texto.



