
COMPARATIVE BRAIN EVOLUTION
Lecture 5

Comparative Neuroembryology (II):
Neuromeres, Longitudinal zones and Brain Regions
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1. Prosomeres
•Found in the diencephalon and telencephalon.
•Give rise to structures like the thalamus, hypothalamus, and cerebral cortex.
•Their segmentation is key to understanding the evolution of forebrain complexity
across vertebrates.

2. Mesomeres
•Located in the midbrain.
•Less clearly segmented, but still show regionalization into dorsal (tectum) and ventral
(tegmentum) domains.
•Important for sensory processing and motor control.

3. Rhombomeres
•Segmental units of the hindbrain.
•Each rhombomere has a unique genetic identity, largely governed by Hox genes.
•They guide the development of cranial nerves and brainstem nuclei.
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In the developing central nervous system, Hox genes:

•Are expressed in specific domains along the neural tube.
•Define the identity of rhombomeres (segments of the hindbrain).
•Control the formation of cranial nerves and motor neuron pools.
•Interact with other genes (e.g., Pax, Otx, Gbx) to refine brain
regionalization.

Hox genes help us to:
•Understand how segmental identity is genetically encoded.
•Compare hindbrain organization across species.
•Explore how developmental constraints and innovations shape brain 
evolution.
•Link genetic regulation to functional anatomy (e.g., cranial nerve 
patterning).
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🔹 Alar Plate (Dorsal Zone)

•Function: Primarily sensory.

•Gives rise to sensory relay nuclei in the spinal cord and brainstem.

•In the forebrain, it contributes to higher-order sensory processing centers,

including parts of the thalamus and cerebral cortex.

•In evolution, the alar plate becomes increasingly complex in species with more

advanced sensory systems (e.g., birds, mammals).

🔸 Basal Plate (Ventral Zone)

•Function: Primarily motor.

•Gives rise to motor neurons and motor nuclei of cranial nerves.

•In the spinal cord, it forms the ventral horn, which contains somatic motor

neurons.

•In the brainstem, it contributes to motor cranial nerve nuclei (e.g., oculomotor,

facial, hypoglossal).
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Comparative Neuroembryology (III)
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