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Fig. 1. Confocal densitometric analysis methods for the morphological quantification of synaptophysin in the mice cerebral cortices. (A)
Diagram of coronal thin section (about 10 um) of the mice brain. Among the cortical areas, red sectored regions (primary somatosensory &
motor cortex) were used for confocal microscopic analysis. (B) Confocal image of coronal sectioned cerebral cortical region.
Synaptophysin volume data were obtained by analyzing this image using the system calculating penetration ratio of light intensity into
optical density values. Optical density measurement was obtained by manually positioning the area (white straight small square: molecular
layer, dashed square: superficial layer, white straight large square: deep layer) of immunofluorescence-stained section. (C) ZEN 2009
(version 5,5, 0,375 Carl Zeiss, Germany) software used for image acquisition and analysis. The synaptophysin densities were assayed in
relation to the total area, and results were appeared on analysis software (C).
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Fig. 2. Immunofluorescence of synaptophysin in the cerebral cortices of mouse brain through the developmental stages of embryonic (A),
neonata (E), and adult (H). Nissl stained pictures(C, F, and |) are also shown to indicate molecular, superficial and deep layers respectively.
Synaptophysin immunoreactivities are mainly focused on molecular (arrow heads) and deep layer. (B) Magnified pictures of square area
delineated in (A). Note synaptophysin immunoreactivities extending toward superficia layer (arrow). Graphs show differences of synapto-
physin immunoreactivites among the molecular, superficial and deep layers of cerebral cortices in each developmental stages of embryonic
(D), neonatal (G), and adult (J). **P< 0.001. n=13~ 15. Nuclei are counterstained with DAPI. Scale bars=100um.
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Table 1. Densitometric analysis for the morphologica quantification
of synaptophysin immunoreactivities in molecular and deep cortical
layers through the developmental stages

Cortical Developmental Mean SEM
layers stages intensity
Embryo 619.24 36.49
Molecular Neonate 558.08 60.35
Adult 765.61 57.75
Embryo 787.90 4573 .
Deep Neonate 580.39 21.34 > *
Adult 628.28 41.15

SEM (Standard Error of the Mean). *P< 0.01, **P< 0.001. n=13~ 15.
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Differential Expression Levels of Synaptophysin through
Developmenta Stagesin Cerebral Cortices of Mouse Brain
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Abstract : It is well known that differentiation and growth of central nervous system are accomplished through
relatively early stages of development. The formation of neural synapse indicates beginning of electrical signaling
between neurons, so that may be a critical step in the differentiation of neurons as well as the development and
growth of central nervous system. The purpose of this study was to investigate the differential expression levels
and patterns of synaptic marker (synaptophysin) between superficial and deep layers of cerebral cortex according
to the developmental stages.

We introduced immunofluorescence staining of synaptophysin combined with densitometric analysis for the
morphological quantification.

The intensities of synaptophysin immuno-reactivities in deep layers of cerebral cortices were significantly higher
compared to superficia layers in cerebra cortices of embryonic and neonatal mice. The significant increase of
synaptophysin expression in the deep layer of cerebral cortex was mainly confined to the embryonic stage. Asthe
expression of synaptophysin gradually decrease thereafter, the difference of expression level between superficial
and deep layers could not find in the adult mice.

From this study, we could confirm indirectly through synaptophysin that synaptogenic activities in the deep
layer of cerebral cortex shows unique pattern especially during the early stages of brain development. Results from
this study will be helpful for understanding different patterns of synaptogenesis among the various regions of
developing brain.
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