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Phylogenetic relationships and
differences in brain structure
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Figure 1. Phylogenetic relations
of terrestrial vertebrates. In each
taxon, one cerebral hemisphere
of a representative species is de-
picted. Medial is to the left of
the observer. DCx, dorsal cor-
tex; DP, dorsal pallium; DVR, dor-
sal ventricular ridge; HP, hippo-
campus; LCx, lateral cortex; LP,
lateral pallium; MCx, medial cor-
tex; MP, medial pallium; STR,
corpus striatum; OCx, olfactory
cortex; ICx, isocortex.
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Question 1. Homologues to the
isocortex
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Figure 2. Diagrams summariz-
ing the essential elements of
the recapitulation hypothesis
and the outgroup hypothesis.
O, olfactory tubercle; Se, sep-
tum; VP, ventral pallium. For
other abbreviations, see legend
to Figure 1.
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Figure 3. This figure indicates two different schemes. One is the site of termination of visual
thalamofugal or lemniscal (vl) pathways, of visual tectofugal or collothalamic (vc) pathways,
and of auditory (a) pathways, in the cerebral hemispheres of different vertebrates. Addition-
ally, the Figure indicates the dorsoventral subdivision of the amniote hemisphere into three
main components: i) lateral, dorsal and medial pallium, ii) ventral pallium, and iii) subpallium.
Each component is defined by the expression of a specific group of regulatory genes.
ADVR, anterior dorsal ventricular ridge; AM, amygdala; HV, hyperstriatum ventrale; ISO,
isocortex; N, neostriatum, a component of the avian DVR; W, Wulst, equivalent to the
reptilian dorsal cortex. For other abbreviations, see legend to Figure 1.
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Outgroup hypothesis. I. Connectional
evidence
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Table 1. Subdivisions of thalamic nuclei (10).

Thalamic subdivision Input and nucleus Projection

Collothalamus Visual tectofugal ADVR (reptiles, birds)
(collicular pathways) (pulvinar, rotundus) VL (extrastriate) isocortex (mammals)

Auditory ADVR (reptiles, birds)
(medial geniculate) VL (auditory) isocortex (mammals)

Lemnothalamus Visual thalamofugal Dorsal cortex (reptiles, birds)
(lemniscal pathways) (lateral geniculate) DM (striate) isocortex (mammals)

Somatosensory Dorsal cortex (reptiles, birds)
(ventral posterior) DM (somatosensory) isocortex (mammals)

ADVR, anterior dorsal ventricular ridge; VL, DM, ventrolateral and dorsomedial isocortex, respectively.
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Outgroup hypothesis. II. Developmental
evidence
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Comparative cortical development
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Mutants of cortical development
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Figure 5. Cortical organization in
some mutants of cortical cell mi-
gration. +/+, normal mouse; rl -/-,
reeler mouse; Cdk5 -/-, cyclin-de-
pendent kinase 5; p35 -/-, p35
mutant. CP, cortical plate; IZ, in-
termediate zone; MZ, marginal
zone; SP, subplate; VZ, ventricu-
lar zone. Numbers indicate order
of arrival of cells to the cortex.
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