Expressions and Localizations of E-Cadherin and
a and B -Catenins in Mouse Nervous System
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Fig.l.  Immunoblot analysis of the mouse cerebral cortex (line
1), cerebellum (line 2), brain stem (line 3), trigeminal nerve
(line 4), central portion of spinal cord (line 5), peripheral
portion of spinal cord (line 6), dorsal root (line 7), dorsal root
ganglion (line 8), and sciatic nerve (line 9) with anti-E-
cadherin, anti-« E-catenin, and anti- « N-catenin antibodies,
respectively. Molecular weight standards (126 and 71 kDa)
are indicated to the right of the blot.
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Fig.2. Immunoblot analysis of the mouse cerebral cortex (line
1), cerebellum (line 2), brain stem (line 3), trigeminal nerve
(line 4), central portion of spinal cord (line 5), peripheral
portion of spinal cord (line 6), dorsal root (line 7), dorsal root
ganglion (line 8), and sciatic nerve (line 9) with anti- 3 -catenin
and anti-actin antibodies, respectively. Molecular weight
standards (126, 71, and 42 kDa) are indicated to the right of
the blot.
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Fig.3. Immunostaining for E-cadherin (4, D, G), « E-catenin (B, E, H, 1), and « N-catenin (C, F, D) on the adjacent transverse sections of
the normal mouse spinal cord (A, B, C), central canal (D, E, F), dorsal horn (G, H, D), and ventral horn (J). A: E-cadherin was expressed
in the dorsal and ventral roots and lamina II (arrows). B: « E-catenin was expressed in the spinal cord gray matter, especially in ventral
horn and ependymal cells of the central canal. C: « N-catenin was expressed in the spinal cord gray matter, especially in an area of the
lamina II (arrows) and ependymal cells of the central canal. D, E, and F: Detail of Figure 34, 3B, and 3C, showing the reaction product in
the central canal. The ependymal cells expressed « E-catenin (E) and « N-catenin (F) but not E-cadherin (D). G, H, and I Detail of
Figure 3A, 3B, and 3C, showing the reaction product at the dorsal horn. J: Detail of Figure 3B, showing that some of the neuronal cell
bodies at the ventral horn expressed « E-catenin. G, H, I, ] were counterstained by hematoxylin. A, B, C, X 125; D, E, F, X 200; G, H, L
X 50;J, X25
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Fig. 4, Immunostaining for f-catenin (A, C, E), and actin (B, D, F) on the adjacent transverse sections of the normal mouse spinal cord
(A, B), central canal (C, D), and dorsal horn (E, F). p-catenin was expressed in the spinal cord gray matter and ependymal cells of the
central canal. B: Actin was expressed in the spinal cord gray matter and ependymal cells of the central canal. C, D: Detail of Figure 4A
and 4B, showing the reaction product in the central canal. The ependymal cells expressed f-catenin at their cell-cell contact (C),
whereas expressed actin at their apical portion. E, F: Details of Figure 4A, 4B, showing the reaction product at the dorsal horn. A, B, X

12.5;C, D, X 200; E, F, X 50
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Fig.5. Immunostaining for E-cadherin (4), « E-catenin (B, C), « N-catenin (D), p-catenin (E), and actin (F) on the adjacent transverse
sections of the normal mouse dorsal root ganglion. A: The perikaya of small-sized cell bodies (arrowheads) and the surface of the
neuronal cell bodies (arrows) show reaction product. B: The perikaya of neuronal cell bodies (arrowheads) and the surface of the
neuronal cell bodies (arrows) show reaction product. C: The section counterstained by hematoxylin after the immunostaining clearly
show that the relationship between « E-catenin positive neuronal cell bodies (arrowheads) and satellite cells (arrows). D: The perikaya of
some neuronal cell bodies (arrowheads) and the surface (arrows) are positive for « N-catenin. E: The perikaya of almost all neuronal cell
bodies (arrowheads) and the surface (arrows) are positive for 2-catenin. F: The perikaya of almost all neuronal cell bodies (arrowheads)
and the surface (arrows) are strongly positive for actin. A, B, C, D, E, X 200
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Fig. 6. Immunostaining for E-cadherin (A), « E-catenin (B), A3-catenin (C), and actin (D) on the adjacent transverse sections of the
normal mouse sciatic nerve. Surface of myelin (arrowheads) and Schwann cell bodies (arrows) are positive for each antibodies. A, B, C,
D, X 200
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Fig. 7. Immunostaining for « E-catenin of the mouse dorsal root. A: A longitudinal section clearly shows that myelinating Schwann cell

bodies (arrows) as well as paranodal portion (arrowheads) are positive for « E-catenin. B: A transverse section of dorsal root, showing
the reaction product on the surface of myelin (arrowheads) and Schwann cell bodies (arrows). A, B, X 200

Fig.8 Immunoblot analysis of the mouse spinal cord (line 1),
trigeminal nerve (line 2), dorsal root ganglion (line 3), and
sciatic nerve (line 4) with anti- « E-catenin, and anti- « N-
catenin antibody after immunoprecipitation using anti-E-
cadherin antibody (ECCD-2). Line 5 shows Western blotting
of normal dorsal root ganglion (« E-catenin) and normal
cerebral cortex (« N-catenin) as control. A band comigrating
with « E-catenin are seen in the line 2, 3, and 4, but not line 1.
No band with « N-catenin can be seen.
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Abstract

The calcium dependent cell adhesion molecule, E-cadherin, plays important roles in axon-axon contacts and stabilization
of the peripheral glial network. « and /3 -catenins form complexes with E-cadherin in the cytoplasmic region, and regulate
cadherin functions. The present study was performed to examine the expressions and localizations of E-cadherin and « - and
{3 -catenins in mouse neural tissues (cerebral cortex, cerebellum, brain stem, trigeminal nerve, spinal cord, dorsal root, DRG,
and sciatic nerve) by immunoblot and immunohistochemical analyses, to elucidate the roles of cadherin-catenin complex in
the nervous system. In immunoblot analysis, E-cadherin was expressed in the trigeminal nerve, spinal cord, dorsal root, DRG,
and sciatic nerve. « E-catenin and /3 -catenin were expressed in all tissues examined. « N-catenin was expressed in the
cerebral cortex, cerebellum, brain stem, spinal cord, and DRG. Immunohistochemically, E-cadherin was expressed in the
dorsal root, lamina II of the spinal cord, satellite cells and small sized neuronal cell bodies in the DRG, and Schwann cells. «
E-catenin was expressed in some of neurons and ependymal cells of the central canal of the spinal cord, satellite cells, some
neuronal cell bodies in the DRG, and Schwann cells. « N-catenin was diffusely expressed in the gray matter of the spinal
cord with enhanced immunoreactivity in lamina II and the central canal. Satellite cells and some neuronal cell bodies in DRG
were also positive. Immunoprecipitation using anti-E-cadherin antibody resulted in « E-catenin forming a complex with E-
cadherin in the trigeminal nerve, DRG, and sciatic nerve, but not in the spinal cord. E-cadherin- ¢ N-catenin complex was not
detectable. These results suggested that there are several types of cadherin-catenin complexes in the nervous system and that
E-cadherin- « E-catenin complex plays various roles in glial contact specifically in the peripheral nerves.



