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The expression pattern of neuronal intermediate filament

a-internexin in the chicken developing pineal gland
Chen-Ming Hao, Wei-Hao Peng, Chung-Liang Chien
Graduate Institute of Anatomy and Cell Biology, College of Medicine,

National Taiwan University, Taipei, Taiwan

Introduction
The animal model of this study is the chicken which is an imp d P model that links the evoluti 'y gap b and other . From previ studies,
the mRNA sequence which encoding chicken neuronal i filament had been identified, also the gene structures and expression levels during developmental process had been
characterized. The chicken (chkINA) was also g via putative a-internexin sequences. The results from the immunohistochemistry showed that chkINA could be highly

Xp during d p process of chicken's cerebellum and retina. Thus, chkINA might be a neuron-specific IF protein and could be a useful marker to be applied to neurobiological studies
in chicken. It has been reported that some of pinealocytes are shown to have similar function to the photoreceptor of the retina in many no H the exp ion of a-

internexin in chicken pineal gland is still unknown. Hence, the purpose of this study is to investigate the expression pattern of chkINA in p

-like cells of the developing chicken pineal gland.

Spatial expression of the chkINA, Visinin and TPH1 proteins in

adult chicken tissues

Distribution patterns of TPH1 and Visinin during the development of
chicken pineal gland
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. - . The immunoreactivity of TPH1 in

A
pineal gland could be detected
on P7 (C) and then increased
following development of pineal
gland. Strong TPH1 immuno-
reactivity could be detected in
the adult pineal gland (F).
Meanwhile, the immunoreactivity
of Visinin in the photoreceptor-
like cells of pineal gland was
detected on P7 (C'), P14 (D)),
and decreased in the adult (F').
Scale bars = 25 pm.
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Figure 1. A. Specific antibodies against chkINA, Visinin and TPH1 were applied. Antibodies
against B-actin and GAPDH were used as loading controls. B. chkINA proteins were found mainly
in the adult chicken telencephalon, optic lobe, cerebellum, eye (retina) and pineal gland. C.
Visinin proteins were found not only in adult chicken eye (retina), but also in the pineal gland. D.
TPH1 proteins could be found in adult pineal gland.

The protein levels of chkINA, Visinin, TPH1 and Vimentin in
developing chicken pineal gland
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Figure 2. A. Specific antibodies against chkINA, Visinin, TPH1 and Vimentin were applied.
Antibodies against B-actin and GAPDH were used as loading controls. B. The protein level of

chkINA was high on embryonic day 15 (E15), and decreased following the development of pineal

gland. C. The protein level of Visinin reached to the highest in post-hatching day 7 (P7) of chick
pineal gland and then reduced from P7 to the adult. D. The protein level of TPH1 increased
during the development of pineal gland. E. The protein level of Vimentin was high on E15, and
decreased slowly following the development of pineal gland (n=5; *, P<0.05; **, P<0.01).

Distribution patterns of chkINA and Visinin during the development

of chicken pineal gland
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Figure 3. Pineal tissues from chicken were collected and sectioned from six developmental
stages (E15, P1, P7, P14, P21 and Adult). Immunohistochemical staining were applied with
polyclonal anti-chkINA antibody (green) and monoclonal anti-Visinin (red). All sections were
counterstained with Hoechst 33342 (blue) to identify nuclei of pineal cells. The immunoreactivity
of chkINA in pineal gland was detected easily on E15 (A) and P1 (B), and decreased following
development of pineal gland. The immunoreactivity of Visinin to identify photoreceptor-like cells of
pineal gland could be detected on P7 (C') and P14 (D’), and decreased in the adult (F'). Scale

bars = 25 pm.

Distribution patterns of chkINA and Visinin during the development

of chicken pineal gland
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Figure 4.

(1) Single optical section showed that
chkINA could be also colocalized with
Visinin in the cone photoreceptors
(arrows) at adult chicken retina (D').

| Scale bars = 10 pm.

(2) Pineal tissues were collected and
sectioned from four d

Visinin-positive photoreceptor-like cells appear to take part in melatonin
synthesis
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‘ Figure 6.

88 Pinealocytes could be immuno-labelled
by TPH1 antibody, whereas visinin-
immunopositive photoreceptor-like cells
i were weakly labelled by TPH1. Single
optical sections (A-D’) of the pineal
gland were taken from top to bottom of
the section with the interval of 0.5 pm
using a confocal laser scanning
== fluorescence microscope. It could be
. found the limited coexistence of TPH1
~ and Visinin in the chicken pineal gland.

" Scale bars = 25 pm.
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Distribution patterns of TPH1 and Vimentin during the development of
chicken pineal gland

Figure 7.

The immunoreactivity of TPH1
could be detected in the cell
body of pinealocytes and
- gradually increased following
z the development of pineal gland
(A-F). The immunoreactivity of
the intermediate filament protein
vimentin was found in the pineal
supporting-cells (A-F’). These
cells gradually penetrated into
parenchymal areas of the pineal
gland (E' and F’). The merged
(double-labeled) images (A™-F™)
indicate that TPH1 did not
colocalize with vimentin.

= Scale bars = 25 pm.
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The ultrastructural images of the photoreceptor-like cells in adult

chicken pineal gland

. . Figure 8.

A. The arrangement of photoreceptor-
like cells in adult chicken pineal gland
. was demonstrated by the low
magnification of transmission electron
microscopic (TEM) image. B. The outer
segments (OS) of photorecptor-like cell
could be identified in adult chicken
pineal gland by laminated membrane
structures. C. The degenerating outer
segment of photoreceptor-like cell was
shown in low magnification of TEM
image. D. The outer segment was
regressed and the cytosolic component
was lost, yet the laminated membrane
structure was preserved. Scale bars
were as indicated.

The ultrastructural images of pinealocyte in the embryonic chicken
pineal gland

stages (P1, P7, P14 and Adult). Single
optical sections of the pineal gland were
taken from top to bottom with the
interval of 0.5 pm using a confocal laser
scanning fluorescence microscope.

It could be observed that chkINA is
colocalized with  Visinin in the
photoreceptor-like cells (arrows) of the
developing chicken pineal gland. Scale
bars = 25 pm.

The expression of chkINA and Visinin in developmg chicken pineal gland were demonstrated by Western blot and ii
d he

stage of pineal gland and di
chkINA and Visinin ist in p

like cells was

d in the

of pineal gland. We found that some chkINA ii

Figure 9.

A. The arrangement of pinealocyte in
embryonic chicken pineal gland was
revealed at low magnification of TEM
image. B. Intermediate filaments (IFs,
arrow) could be found in the cell
pedicle of pinealocyte in embryonic
pineal gland. Scale bars were as
indicated.

retinal development but also found in the photoreceptor-like cells within chicken pineal gland. B

hi hemistry. The exp of chkINA was detected in early

itive ph ptor-like cells were also Visinin immunopositive.

pineal gland by confocal images. cthNA could be found not only in photoreceptors durung
i from our observati the d ing outer seg of

photorecptor-like cell could be found in adult chicken pineal gland. It could be implied that the photoreceptor-like cells is gradually losing sensory function of light in adult chicken pineal

died the

gland. In y, we have

and the distribution patterns of chkINA in photoreceptor-like cells of chicken pineal gland. We conclude that chkINA could be a useful

photoreceptor-like cells marker to be applled for the study of chicken pineal gland. (This work is supported by MOST, Taiwan, 106-2312-B-002-003; 105-2320-B-002 -008 -MY3)



