
COMPARATIVE BRAIN EVOLUTION
Introduction to Evolution

and Vertebrate Phylogeny

General | CD2025 909SV COMPARATIVE NEUROANATOMY | Microsoft Teams

https://teams.microsoft.com/l/channel/19%3AfxEpdObi9q1U4ZNRVRLrTuuAgf9VRs_la0Q6BYKp_Kg1%40thread.tacv2/General?groupId=089a8541-00f2-4e49-8e12-8432ee4a59b7&tenantId=a54b3635-128c-460f-b967-6ded8df82e75


MD NEUROSCIENCE- Gabriele Baj  - gbaj@units.it

Ask questions!



MD NEUROSCIENCE- Gabriele Baj  - gbaj@units.it

Vertebrate Brain Evolution course: outline

• Introduction to evolution and vertebrate phylogeny

• Basis of comparative neuroanatomy (brain structure,

cell types)

• Comparative neuroembryology

• Comparative histogenesis

• Evolution, adaptation and brain behavior

• Cerebral cortex in mammals and reptiles

• Laboratory techniques and Talks (Pick your paper!)
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1. Introduction to Evolution

2. Vertebrate Phylogeny

Lecture 1:
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Each branch point (node) represents a common ancestor, and the traits listed
along the branches are shared derived characteristics.



1. Cladistics is a method of classifying organisms based on common

ancestry.

2. It focuses on shared derived traits (synapomorphies), not just similarities.

3. Organisms are grouped into clades, which include an ancestor and all its

descendants.

4. Each clade represents a branch on the evolutionary tree.

5. Relationships are shown in cladograms, tree-like diagrams.

6. Cladograms reflect evolutionary relationships, not time or complexity.

7. Cladistics avoids paraphyletic and polyphyletic groups.

8. It uses morphological, genetic, and molecular data.

9. The goal is to reconstruct the evolutionary history of life.

10.Cladistics has transformed biological classification into a more objective,

evolutionary-based system.
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Plesiomorphic Traits

•These are ancestral traits inherited from a distant common ancestor.

•They are primitive in the context of a particular group.

•Example: Having a backbone is plesiomorphic for mammals, because it's

inherited from earlier vertebrates.

Apomorphic Traits

•These are derived traits that evolved more recently in a specific lineage.

•They are newer compared to the ancestral condition.

•Example: Having hair is apomorphic for mammals, because it evolved

after the divergence from other vertebrates.
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Summary:

•Plesiomorphy = ancestral, shared with distant relatives.

•Apomorphy = derived, unique to a more recent group.
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The classification into anapsid, synapsid, and diapsid skull types is important

because it helps us understand the evolutionary relationships and

adaptations of vertebrates, especially amniotes (reptiles, birds, and

mammals).

     Skull Openings and Evolution

•These terms refer to the number and position of temporal fenestrae (holes
behind the eyes) in the skull.
•These openings allow for stronger jaw muscles and lighter skulls, influencing
feeding and behavior.

Skull Openings  as a marker of
evolutionary relationships



MD NEUROSCIENCE- Gabriele Baj  - gbaj@units.it

Summary:
•More openings = more space for muscles → stronger bite and more complex feeding
strategies.
•These differences reflect adaptive evolution to different ecological roles and diets



Anapsids
No temporal openings.
Traditionally associated with early reptiles and turtles (though turtle
classification is debated).
Synapsids
One temporal opening.
Includes mammals and their extinct ancestors (like Dimetrodon).
Important for tracing the evolution of mammalian traits.

Diapsids
Two temporal openings.
Includes modern reptiles (like lizards, snakes, crocodiles) and birds.
Crucial for understanding the evolution of flight, vision, and predation.
Anapsids were once thought to include turtles, but molecular data
suggests turtles may be modified diapsids, showing how morphology and
genetics can conflict.

Phylogenetic Insight
These skull types help reconstruct cladograms and phylogenies, showing
how major vertebrate groups diverged.
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Key Points:
•310 million years ago: Common amniote ancestor.
•Anapsids (e.g., turtles) diverged early.
•Synapsids led to mammals.
•Diapsids split into reptiles and birds, including lizards, snakes,
crocodiles, and eventually birds.
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Lecture 2:
Principles of Comparative

Neuroanatomy
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PLEASE HAVE A LOOK TO
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