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INTRODUCTION
AMPA/kainate receptor mechanisms have been implicated in white matter injury. However, knowledge about glutamate receptor subunit localization in white matter is incomplete. We examined
the distribution of the kainate-selective glutamate receptor subunit, GluR5, in the postnatal mice corpus callosum using immunocytochemistry at LM level.
From embryonic day (E)15 to early postnatal ages (P0 to P5), numerous GluR5-IR positive fibers were found throughout the brain, including the corpus callosum. These GluR5-IR fibers were
labeled by nestin and RC2 antibodies. At the EM level, these fibers were the processes of bipolar cells. At P10, GluR5-IR dramatically decreased in fibers and also became positive in glial cells
in the corpus callosum. These GluR5-IR glial cells were labeled by the oligodendrocyte marker, anti-APC. GluR5 became progressively concentrated in the glial cells and less concentrated in
the fibers thereafter. During the third postnatal week, GluR5 was most concentrated in oligodendrocytes and there was no GluR5-IR in the fibers. GluR5 was widely expressed in
oligodendrocytes until P32, but the intensity and the number of cells decreased. By P42 there were a few GluR5-IR glial cells in the corpus callosum.

RESULTS

GluR5 and Radial Glial Cells

GluR5 Expression in the Developing Mouse Brain

Radial glial cells are a transient population of cells that appear early during CNS
development and disappear shortly after birth. They are identified by their distinctive
morphology - bipolar cells which expand radially across the thickness of the cerebral
wall, and their characteristic antigenicity. They perform a dual function in the developing
nervous system as precursor cells and guides for migrating neurons.

E17
Nestin is a cytoskeletal intermediate filament protein. It appears prenatally, and marks
several immature cells of neuroepithelial origin, such as neuroepithelial columnar cells,
radial glial cells, multipotential stem cells, bipotential glia/neuronal progenitor cells,
oligodendroglia-type2 astrocyte progenitor cells, pro-oligodendrocytes, maturing
astrocytes, and reactive astrocytes. Nestin-IR started to disappear at P11.
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RC2 antibody labels the radial glial cells in all parts of the developing mouse nervous
system. The antigen recognized by the RC2 antibody has not been identified.
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Fig. 4: GluR5 and Nestin/RC2 co-localization in corpus callosum at
P5 (top) and E17 (bottom).
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Fig. 1: GluR5-IR in the corpus callosum (C.C.). A,B: Coronal section at
embryonic day E17. C-H: Sagittal sections at postnatal days P5-P42.
Scale bars: 50 µm, insets, 5 µm. Note expression in radial fibers
between E17 and P10, and in white matter glial cells P10 – P42.
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1. Animals: Experiments were performed on 40 Swiss Webster mice ranging from embryonic
day E15 to adult.
2. Slice preparation and immunocytochemistry: Animals were anaesthetized with halothane
and perfused transcardially with 5 to 10 ml of 0.9% saline followed by 2 to 5 ml of fixative
solution (4% paraformaldehyde in 0.01 M PBS). The brains were dissected out and postfixed for additional 4 hrs in the same fixation solution. The embryos obtained from
pregnant mice anesthetized with halothane, removed from the uterus and the brains
dissected out and fixed in the fixative solution for 2 hrs. Coronal and sagittal sections (16
m) were cut on a cryostat and mounted on gelatin-coated slides.
a) For GluR5 expression time course study, the sections were processed using avidinbiotinylated peroxidase complex (ABC) method. Briefly, sections were incubated with Goat
anti-GluR5 antibody for 24 h. After several rinses in 0.01 M PBS, the sections were reacted
with biotinylated horse anti-goat IgG for 2 h and subsequently with Vector Avidin-BiotinPeroxidase Complex for 2 h at room temperature. The reaction product was revealed by
incubation for 5 to 15 min with 0.02% diaminobenzidine tetrahydrochloride (DAB) and
0.003% H2O2 in 0.05 M Tris-HCl (pH 7.6).
b) For GluR5 co-localization with different cell markers study, the sections were processed
using immunofluorescence double-labeling method. Briefly, a mixture of goat anti-GluR5
and a cell-specific monoclonal antibody was applied to the sections overnight at 4oC.
Sections were incubated with Cy3-conjugated donkey anti-goat IgG antibody (Cy3; 1:100;
Jackson ImmunoResearch Lab, Inc., West Grove, PA) and Alex Fluro 488-conjugated
donkey anti-mouse IgG antibody (Alex488; 1:100; Molecular probes, Inc. Eugene, OR).
Sections were washed, mounted and examined using a confocal microscopy (Zeiss LSM).
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➢ GluR5 is expressed together with nestin-IR and RC2-IR fibers in the developing brain
before and during the period of myelination in the c.c (which begins around P11).
➢ These GluR5 fibers may be processes of radial glial cells or of newly formed neurons.
The functional significance of this observation needs further investigation.
Fig. 3: GluR5 expression was compared with markers for axons (neurofilament, SMI-31
and anti-NF), nestin, radial glia (monoclonal antibody RC2), astrocytes (anti-GFAP), and
oligodendrocytes (anti-APC). Arrows indicate GluR5-IR cells or fibers. Before P11, some
GluR5 expression was identified together with nestin and RC2 immunoreactivity. From
P11 to adult, GluR5 was colocalized with APC expression. Bar; 10m.

➢ Around P11, GluR5 expression shifts to oligodendrocytes.
➢ The dynamic regulation of GluR5 during the postnatal period may contribute to white
matter development and may influence the vulnerability of developing white matter to
excitotoxic insults.
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