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Existence of stem/progenitor cell in adult tissue and its maintenance throughout livelihood is
important matter that is taking lots of interests from researchers. Tissue specific stem cells
have been identified in many organs, not only in embryonic stage but also in adult stage and
play important roles in normal tissue homeostasis and to regenerate the specific cells after
lesion. The anterior pituitary is one of the major regulator of mammalian physiology, in terms
of secreting endocrine factors that control many physiological processes. However, how they are
maintained properly in adult stage is still uncertain. Among multiple regulatory mechanisms
that generally governs the stem/progenitor cell, Notch signaling is one of cell-to-cell signaling
pathways, which regulates several genes that are associated with stem cell differentiation and
proliferation in several organs. Recently, our group shown that its involvement in anterior
pituitary stem/progenitor cell proliferation. E-cadherin is one of the primary adhesion molecule
that is restricted to stem/progenitor cell of anterior pituitary gland all throughout embryonic
stage to adult stage. However, E-cadherin and Notch signaling relation in adult anterior
pituitary gland have not been fully studied. Sox2 is a transcription factor that is known as
stem/progenitor cell marker in many tissues, which was also found in anterior pituitary gland.
It possess an ability to differentiate into all types of hormone producing cell of the gland. Even
though relation of Sox2 and Notch signaling been studied, histological relation of two molecule
have not been succeeded. The aim of my study was to identify the relation between E-cadherin
expression and Notch signaling molecules and to clarify our hypothesis that possible
involvement of E-cadherin on Notch signaling in the anterior pituitary gland of adult rats. I
also aimed to clarify the localization of Notch signaling and SOX2, further to elucidate role of

Notch signaling in SOX2 expression.

2 W

Experiment I was carried out to find the role of E-cadherin in Notch signaling. Using male



adult Wistar rats, immunohistochemistry was performed to clarify the histological
characterization of molecules in subject. Primary cell culture was utilized to find
E-cadherininhibition effect on Notch signaling, which followed by immunocytochemistry. The
Aim of the Experiment II was to elucidate possible role of Notch signaling on SOX2 expression.
Immunohistochemistry and in situ hybridization were carried out on embryonic stage and
adult pituitary gland. Primary cell culture was performed using anterior pituitary cells, which
were treated with Notch signaling inhibitor, DAPT, to demonstrate the Notch signaling effect

on Sox2-positive cell expression.
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Experiment I, identified that two of Notch signaling receptors, Notch1l and Notch2, are
expressed within E-cadherin-positive cell clusters of anterior pituitary cells and in marginal
cell layer cells, with the exception of Notch1 expressed in E-cadherin-negative endothelial cells
of vasculature. Notch signaling ligand Jaggedl as well as the Notch target HES1 were
restricted to E-cadherin-positive cells in both marginal layer cells and in the anterior pituitary.
Co-localization of Notch2 and Jaggedl were observed by immunohistochemistry. Inhibition of
E-cadherin adhesion resulted in the distinct decrease in Notch signaling, which was carried out
by using primary cell culture and immunocytochemistry for Notch signaling target Hes1.

In Experiment II, in situ hybridization and immunohistochemistry clarified that Notch2 and
SOX2 are co-expressed in the same cells in both embryonic stage and the adult stage. Notch
target Hesl was expressed in SOX2-positive cells in the marginal layer cells and in main part
of pituitary gland, except for the cells that are expressed in the vasculature. Inhibition of Notch
signaling on primary cell culture using Notch signaling inhibitor, DAPT, resulted in number of

SOX2+ cells.
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In Experiment I, Notch2 precisely coexisted with E-cadherin and Notch2-positive cells
appeared to be a subpopulation of E-cadherin—positive cells. In contrast, Notch1l was expressed
in E-cadherin—positive and —negative cells. In rat pituitary gland, Notch2 seemed to be closely
associated with FS cells and marginal layer cell function, whereas Notch1 had roles in these
and other cells. I could show that Notchl-positive cells not accompanied by E-cadherin
belonged to the vasculature, suggesting that Notchl has a role in vascularization in the
anterior pituitary gland. Notch signaling ligand Jaggedl was expressed in E-cadherin—positive
cells in the marginal cell layer and in the main part of the anterior pituitary gland. Whereas
Notch receptors are known to share ligands, the combination of Notch2 and Jaggedl might be
specific to the functions of FS cells and marginal layer cells. A unique finding of this study is

that the Notch signaling receptor Notch2 and ligand Jaggedl are always co-expressed in the



same cells. Usually, Notch ligand and receptor are separately expressed in neighbouring cells.
Studies showed that co-expression of ligand and receptor in the same cell results in the
nullification of Notch signaling within the cell. These results indicate that the co-expression of
receptor and ligand does not cause substantial inhibition in the anterior pituitary. Instead,
Notch signaling is accomplished by homophilic cell adhesion. Notch target HES1 was expressed
in E-cadherin—positive cells in the marginal cell layer and in the main part of the anterior lobe,
which suggests that Notch signaling is active within these cell clusters. Our group previously
reported that in the pituitary gland, E-cadherin expression is restricted to
non-hormone-producing cells. Expression of Notch and its ligands might be restricted to
specific phenotypes as stem/progenitor cells. In contrast, HES1 signals outside
E-cadherin—positive cells are considered Notchl-associated reactions in the vasculature
without ligand expression, which suggest that Notch signalling in the vasculature is activated
through non-canonical pathway. Further, by inhibiting E-cadherin with a specific antibody
(DECMA-1) in primary culture, we examined whether E-cadherin—mediated adhesion is
necessary for Notch signaling in anterior pituitary cells. The proportion of HES1-expressing
cells to total Notch2-positive cells was more than 50% lower in the E-cadherin—inhibited
culture, suggesting E-cadherin—mediated close immediate contact between cells is necessary
for the activation of Notch signaling in the anterior pituitary gland.

In Experiment II, combining 1n situ hybridization and immunohistochemistry or utilized
double immunohistochemistry, at embryonic day 14.5, showed that NotchZis observed in most
cells of the prospective pars intermedia and pars distalis, but not in the prospective pars
tuberalis. Moreover, Notch2 expression was mostly accompanied by nuclear SOX2. In the
adult pituitary gland, Notch2 molecule was observed on the cells in marginal cell layer and
specific cell aggregates in the main part of anterior lobe, which co-expressed with SOX2.
Furthermore, SOX2 was always accompanied by Notch signaling target gene HES1, except for
HES1 expression that was considered in the endothelial cells, as mentioned above. This
suggests that SOX2 expression is maintained specifically in Notch-positive cells in the anterior
pituitary glands throughout embryonic and adult stages. /n vitro, when Notch signaling
inhibitor DAPT was added to the culture medium, the number of SOX2-expressing cells within
Notch2-expressing cells was significantly lower than that of control. Taken together with our
previous report, which showed relation between Notch signaling and cell proliferation, it may
be considered that Notch signaling is associated with both cell proliferation and maintenance of

stemness of progenitor cells in the anterior pituitary gland.

This study suggested a hypothesis that stem/ progenitor cells are maintained in adult rat

pituitary through homophilic cell adhesion and local cell signaling among them, and Notch



signaling plays important roles in regulating cell proliferation and maintaining stemness.
Specific expression of E-cadherin may be responsible to construct the homophilic cell adhesion.

A unique point of this model is that each stem/ progenitor cell behaves as both signal-sending
and receiving cells reciprocally. Results of these studies help to lay the groundwork for future
research on anterior pituitary gland stem/progenitor cell maintenance, function, development,

and disease.
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