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Figure 2. Overview of cortical organization in the different amniotes, with inference of an
ancestral pattern in stem amniotes. BF: basal forebrain; DC: dorsal cortex; DVR: dorsal
ventricular ridge; Hip: hippocampus; LC: lateral cortex; LGE: lateral ganglionic eminence;
MC: medial cortex; MGE: medial ganglionic eminence; NC: neocortex; Rh: rhinencephalon
(pyriform cortex); Sep: septum; Str: striatum; Wu: Wülst. Adapted from Ref. 2.



1479

Braz J Med Biol Res 35(12) 2002

Reelin in development and evolution

���
� ���	���!�� 	��� ������	� ��� �����	
�����
�����������"� +�� �����	
��� ��	���
� 	�� ��
��


�
����
	���	���
������	������
	��
����������

	��	� 	��
�� ���	���
� ���� �����
�
��� ����� ��
�����	
������ 
	�����
�	� � 4!"� .��� 
�����
	������
��������
$�	
������	����������
������
	
�������	��

���5�
��������	�����5�


	
�������
���
��	�����	�����
��������������
	��	�������
��
����	
���
����������
��������	���
"

+��
��������
�� 	��	��
��������

������	�
��� ����	��� 	�� 
	��� ���
�	�
�� �������	
��

	��
�
����	����������
�����	
�������	��
���
��
	�	��	�	������
������	
�������	������
	��	���

�
� �������� �
������	��� 
�� 	��� ���
��
� �
��
����
� 	�� ������ 
	
������ �������	�� 
	�	�
� 
�
�
$���
�����������
"�%
	����
���	�	�����
��
����
	��	��
�������
$�	
����������	���������
���
����������������	
�������	���������
�

�
���	����	������	
�������	������
$���
�����	��	��
�
��
���	
����"

The gradient of cortical plate
maturation

+������������
�����
��
��
�
���������	��
���	
�������	���������
�������
���	���
�

���
��	

��� ����� 	��	� ��� ����� ��	�
���� �����"
%����	�������
	��	��
�
����	������	
�������	�


������	
�����
�
�������������

�
������	��	
�
���� 	�

� ����
��	� 

� ���

��� 
����	���� �
�
���	��� ����� ��	

��� 	�� 
�

��"� .�� ���
��

5��
	
����������
�	����

	�����	
������
��	

��	������	
�
������	
�������	�"�2�����������

������������
����	�

�5��
	
���
��	��	������
�
$����������
�����

������
�
�
�7��	
�����
	�
	
�	��� 	���
�
��� � �!"�����
�
������
���
�
�
	��

�
���
�
��	�	����������������	����
	���
	
������
� 	��	� ���� ������	��� ��	��� 	��� 
�7���
	
�����
������
	��	������	��������
�������
��
��� 
���� ���	
����
��� ����
����	
��� ��
����
���������
�������������	���
"�����������

	��	�������	�������������	��
�	��
��	��	�����
������	�����
��� 	�� 	���
�
��� 
�7��	
��"�:
�

��� 	�

� ��	����� ��� ������ 
���� 	��	� 	��
��	���	
��� ��� 	��� ���	
���� ���	�� 

� �
���	��
�������	

���	��
�

�����	��
��	��	��
�����
�
�
$���
"�;	����
���
�
��������	�
	��
������	�
	



������������	����
	���	����	��	�	�������
��	


���
��=��	

���
�

��>�
��	�����
������	
���
���	���  !"���������
�������	
��������	
���	�
	��������
��	��	�
��	����
$�������
������	������
����
��	�������������
������������������
�
�
	��	�������	�������������
	�����������������	
�������"�.��
�
	�������

��������	��
����
���
��	
��
� 

� 	��	� 	��� ���	
���� ���	�� ��� 
	��
������
���
	���������������������������

��������	

���
�

�������
��	������ 	��	� 	��

V
P V
I
A

P
I
A

P
I
A

P
I
A

V

V

Turtle DC Lizard DC

Turtle MC Lizard MC

Figure 3. Comparison of embryonic cortical organization in turtles and lizards at the level of
the medial (MC) and dorsal cortex (DC). The rudimentary architectonics of the turtle cortical
plate stands in contrast to the elaborate differentiation of the lizard cortex. PIA: pial surface;
V: ventricle. HE stain. Adapted from Refs. 2 and 16. Magnification bars: 100 µm.
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Figure 4. Reelin mRNA expression in the turtle embryonic cortex. Bright and dark field view
of a coronal section through a turtle embryo (Emys orbicularis). In situ hybridization with a
[33P]-labeled, species-specific reelin riboprobe. The poor laminar organization of the cortical
plate (CP) in all cortical fields is evident. Reelin-positive cells are heavily labeled in the
marginal zone and less intensely labeled cells are dispersed in the cortical plate. The strong
darkfield signal of melanophores (arrows) is not related to probe hybridization. DVR: dorsal
ventricular ridge; Sp: septum; Str: striatum; Ventr: ventricle. Adapted from Ref. 17. Magnifi-
cation bar: 200 µm.

Figure 5. Reelin mRNA expression in the lizard embryonic cortex. Bright and dark field view
of a coronal section through a lizard embryo (Lacerta viridis). In situ hybridization with a
[33P]-labeled, species-specific reelin riboprobe. The elaborate radial organization of the
cortical plate in the medial (MC) and dorsal cortex (DC), and the looser architectonics of the
lateral cortex (LC) are evident. Reelin-positive cells are heavily labeled in the marginal zone
(arrows) and in the subcortex (not shown). DVR: dorsal ventricular ridge; SEP: septum; Str:
striatum; Re: retina. Adapted from Ref. 18. Magnification bar: 200 µm.
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Figure 6. Reelin mRNA expression in the embryonic cortex of crocodiles. Bright and dark
field view of a coronal section through a crocodile embryo. In situ hybridization with a [33P]-
labeled, species-specific reelin riboprobe. The cortical plate (CP) has an intermediate level
of radial organization and is reelin negative, whereas the marginal zone contains reelin-
positive neurons (arrows). Ventr: ventricle; Str: striatum; DVR: dorsal ventricular ridge; Sp:
septum. Magnification bar: 500 µm.

Figure 7. Reelin mRNA expression in the chick embryonic cortex. Bright and dark field view
of a coronal section through a chick embryo. In situ hybridization with a [33P]-labeled,
species-specific reelin riboprobe. The cortical plate is diminutive and has an intermediate
level of radial organization. It is reelin negative whereas the marginal zone contains a few
reelin-positive neurons. ES: eminentia sagittalis (Wülst); H: hyperstriatum; N: neostriatum;
L: area «L»; Str: striatum; Sep: septum. Adapted from Ref. 19. Magnification bar: 500 µm.
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