Immunoelectron Microscopic Localization of
E-cadherin in Mouse Sensory Neurons: Role of
E-cadherin in Axonal Fasciculation
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Fig.1. Immunostaining for E-cadherin on a section of
cervical spinal cord of 52-day-old mice. (A) Dorsal root
ganglia (DRG), the dorsal and ventral roots, and dura
mater stain positively for E-cadherin. Arrowheads indicate
E-cadherin-positive areas in the spinal cord. (B) A higher
magnification of DRG. The dorsal root ganglion cells stain
at the cell-cell boundaries but not in the cytoplasm. (C) A
high magnification of the dorsal horn. Arrowheads
indicate E-cadherin-positive areas in lamina [I. The
surface of myelin sheath are E-cadherin-positive in the
dorsal root (DR) and negative in the dorsal column (DC).
A, x72. B, C, x360.
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Fig. 2. Immunoelectron microscopic localization of E-cadherin in dorsal root ganglia (DRG) of 28-day-old mice. (A) A survey view
of DRG. All satellite cells stain for E-cadherin. Large light neuroris (L) and small dark neurons (SD) show the same staining
pattern. (B) A high magnification of the satellite cells (S). E-cadherin is seen at contact sites not only between satellite cells
but also between satellite cells and neurons (N). E-cadherin is also detectable on membrane of satellite cells at contact sites

with basal lamina. (C) A high magnification of the initial segment.

EEWTHRERERALAL (R 2-C). ¥fEMaoikoge
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E#G ¥~ ) VISR GHE D — I O EREC Fe I LT u
7z (B 4-A, B). BMEHEIBBTRIFELET, BANESL,

Both finger-like processes (arrows) of satellite cells and

axolemma of the initial segment (arrowheads) are E-cadherin-positive. A, axon. Bars: A, 4 pm. B, 2 yum. C, 1 pm.
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Fig.3. Immunoelectron microscopic localization of dhe-
rin in dorsal roots of 2-day-old mice, Note the peroxidase
reaction product on fasciculated fine axons (small arrowhe-
ads). The membrane of Schwann cells enclosing fascicu-
lated axons are E-cadherin-positive not only at contact
sites with basal lamina, but also with axons (large
arrowheads). Contact sites between large “promyelin”
axons and Schwann cells enclosing them are E-cadherin-
negative (arrows). Bar, 0.5 um.
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5, Bito B2 O@RTIESRTOMELTLES L5
BEBERALND. HA2DH F~Y VR, ZOWBE I - CE
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Fig. 4. Immunoelectron microscopic localization of E-cadherin in dersal roots of 14-day-old mice. (A) Note the peroxidase
reaction product on membrane of myelinating Schwann cells at contact sites with basal lamina. E-cadherin is seen neither
between axolemma and compact myelin nor in compact myelin. Several fasciculated axons are E-cadherin-positive at contact
sites with each other (arrow). (B) A high magnification of unmyelinated fibers. E-cadherin is seen on some fasciculated axons
at contact sites with each other (arrowheads). (Inset) A large axon surrounded by double Schwann cell loops. Neither axon
nor Schwann cell is stained for E-cadherin. Bars: A, 2 pm. B, C, 0.5 gm.
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Fig.5. Immunoelectron microscopic localization of E-cadhe-
rin in dorsal roots of 14-day-old mice. (A) Several
fasciculated axons are E-cadherin-positive at contact sites
with each other (arrowheads). Note “the peroxidase
reaction product between processes of Schwann cell
enclosing fasciculated axons (arrow). (B) E-cadherin is
seen at contact sites between finger-like processes of
Schwann cells and nodal axolemma (arrow).

Bars: A, B, 0.5 pum.

LTWAZ ERTRBIhi.
FPEOEEEREC L 28E T, H 1 BRI
EH F~Y vEREFELTWBLDRLbREA 1. Zh
W, AV A F -4 7YV EA L~ 3V (in situ hybridi-
zation) E AW ICRBIZ I 0, BHACERH Fr~U v o
mRNA Z#RE LW BRI A BRI EnE, EMA P
~YVERBRELTWAOR, —kBREMERfoRTHY, B
I BOMEMBRIBEL T W ETARED L —KT5.
THRIBRTHREINCER D P~ B O SEEi s i
b, “HREREASEMEIET A Y SABIIIER Y PNy v
EREL T ofe. X o T—RMOFRAnRELER »
F) v B U RIS BIERR R ETT 5 28, B
KRR - DEBTXEM S F~Y YRRV T LI EE L
bh, MFOEECL, EBLUADAI F~V v, LA F
NV YTy 1Y —LAOEESTAEE LTV E B,
KEEHBOBRERICIE, W OrDEESTFRES LT
Wh. fek 2, Vo v VBB L1 % L ON B
AFNY VR ERFLCOAE. ThEFROMAEMGBOFLET T
I, MERRE Y. v VBROBEENHESABZ L LD,
FRHBERODHWBABCHELTVWBEE L LR TW
DO BIERAMAE B L, WREY . v VO L i3
BAHEEL, RO EREI 0TV VA—R—T 5 1) =D
—BTHHHMBEEER N (myelin-associated glycoprotein) 7%
HEL?, MREY . 7 vHROEEYRELERS. b
WRAFECOIR D E oy . 7 VHlRDREY, BCOH
LRt B X2 5 BfE (compaction) Iich &, s/ u s
VVAR—R—=T 53 Y)—D—BTH5 Po 2ZHEL?, #BD
HEEHEREEZ T, KPR T, TXToOY . v vl o K
BE LAl oM ER S F~) v ABB L TWien, H
BEER DB A, BHREL L HBOMCBRZRIZA SRk 5.
LaL, BERE-—-iSHoEEs T oEEEC X YEET 2
i, HEOBBOENL, €75+ — s R B aEE
BEERH IS, BEY 2 B2 F ¥ (post-embedding
method) B ERTHSH ETHHED b H 0, APMCKTHE
BH P~ VOFEZ TR, S5 RFAVDDETHS.
—%5, MEEEERCITER E v o U VI OBEEE &, kR g
BoMEL> - v HRORERLAEETZHMCER S F~
VUMBH LT, i, BHEECH-Th, v 7 V#ll
RoOMEMEREL, 5vos R0y . v villanigkog
BELTHICHT 2HBREIERD F~Y vl TH -7, X5
a7 vilERBCRESED 7Y THBCH AEEME
L, MOHEMBE RS OEFMCERD FY v
ERELTW. DELY, REMEOHEOHIICER » ¥
~VVHBE LTV AR S B L Bbhi.

Table 1. The ratio of E-cadherin-positive fibers in dorsal root of a 14-day-old mouse

E-cadherin-positive

Total fibers Ratio (%)

fibers counted
Myelinated fibers 135 0.0
Unmyelinated fibers 256 502 51.0
Total 256 637 40.2

* except for nodal axolemma
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Fig.6. Immunoelectron microscopic localization of E-cadherin in lamina 1 of 52-day-old mice. (A) Several fasciculated axons are
E-cadherin-positive (arrows). The neurons (N) in laminal I are E-cadherin-negative (arrowheads). (B) A higher magnification
of bundles of unmyelinated fibers in figure 6-A. Black asterisks indicate the bundle of E-cadherin-positive fibers. White
asterisk indicates the bundle of E-cadherin-negative fibers. (inset) Axolemma of terminal bouton is E-cadherin-positive except
for presynaptic membrane (arrow). Bars: A, 1 um. B, C, 0.5 um.
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Fig. 7. Immunoelectron microscopic localization of E-cadhe-
rin in ventral roots of 52-day-old mice. Cell membranes of
Schwann cells are E-cadherin-positive. E-cadherin is seen
neither between axolemma and compact myelin nor in
compact myelin. Note the peroxidase reaction product on
the outer mesaxons (arrow). Bar: 2 um.
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Abstract

The localization of the cell adhesion molecule, E-cadherin, was studied immunohistochemically at the light and electron
microscopic levels in the spinal nerve of mice. For electron microscopy, immunolabeling was performed by pre-embedding
staining procedures. In dorsal roots and lamina II of spinal cords, E-cadherin was expressed in a paticular subset of fascicu-
lating unmyelinated fibers at all ages studied from postnatal day 2 through adulthood, although the axolemma of myelinated
fibers was E-cadherin-negative at internodes. Myelinating Schwann cells were E-cadherin-positive at the cell surface, outer
mesaxon, and finger-like processes attached to nodes of Ranvier. Non-myelinating Schwann cells were E-cadherin-positive
at contact sites with unmyelinated fibers as well as at the cell surface. In dorsal root ganglia, E-cadherin was seen at contact
sites not only between satellite cells but also between satellite cells and neurons. These results suggest that E-cadherin plays
an important role in the selective fasciculation of sensory neuronal fibers originated from dorsal root ganglia and the mainte-
nance of peripheral nerve structure including myelin formation.




