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Extracellular matrix (ECM) components are crucial in providing tissues cellular
environments and cell functioning. Many studies have revealed that ECM is present in
anterior pituitary gland and influence the behavior and activities of cells. Recently, our group
revealed that fibromodulin, a member of ECM small leucine-rich proteoglycan (SLRP), is
produced in rat anterior pituitary gland. Fibromodulin is mostly known for its role in
regulating collagen fibrillogenesis and ECM assembly. However, the function and regulatory
mechanism underlying fibromodulin synthesis in anterior pituitary have not been identified.
The aim of this study was to identify factors associated with fibromodulin expression in rat

anterior pituitary gland.
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Experiment I

This experiment evaluated the possible effects of major anterior pituitary ECM components,
laminin and type I collagen, on the expression of fibromodulin in rat anterior pituitary cells.
Transgenic S1008-green fluorescent protein (GFP) rats, which express GFP in folliculostellate
cells, were used for this study. Frozen frontal sections of 8-10 weeks old male transgenic GFP
rats’ anterior pituitary gland were used to examine the expression and distribution of
fibromodulin in rat anterior pituitary gland. To examine the effect of laminin and type I
collagen on fibromodulin expression, GFP-positive and GFP-negative anterior pituitary cells
were separated and cultured for 72 h inside 8-well glass chamber slides (1 x 105 cells) with or
without coating of laminin or type I collagen. The cultured cells then treated with antibody
against fibromodulin to assess protein expression of fibromodulin in the presence and absence

of ECM by immunostaining, real-time PCR and western blot analysis.

Experiment I1




This experiment was to determine whether transforming growth factor beta (TGFB) signaling
is associated with fibromodulin expression in anterior pituitary gland. In situ hybridization
for TGFB receptor II followed by immunohistological technique was performed to reveal the
presence of TGFB receptor II in fibromodulin producing cells. To confirm canonical TGFB
intracellular signaling, Smad2 immunocytochemistry was performed after TGFB2 treatment.
Next, real-time PCR and western blot analysis were performed to determine the effects of

TGFB2 on fibromodulin gene and protein expressions in cultured anterior pituitary cells.
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Experiment I

Immunostaining of anterior pituitary sections and western blot analysis showed that
fibromodulin was expressed in anterior pituitary gland, and double-immunostaining showed
that fibromodulin was produced in folliculostellate cells and pericytes. Using cultured
anterior pituitary cells treated with laminin or type I collagen, the different distribution of
fibromodulin in folliculostellate cells and pericytes were revealed. While fibromodulin
distribution in folliculostellate cells was shown higher with wider distribution in the present
of ECM component, there was no difference in fibromodulin expression of pericytes as
compared with control. The western blot analysis confirmed this result by showing that
treatment with laminin or type I collagen for 72 h increased the protein expression levels of
fibromodulin in folliculostellate cells but not in pericytes. Interestingly, at the transcription
level, the increase in fibromodulin expression in anterior pituitary cells was higher on type I

collagen-coated surfaces than on laminin-coated surfaces.

Experiment I1

In situ hybridization showed that TGFB receptor II was expressed in parenchymal cells,
perivascular cells, and endothelial cells of the anterior lobe of pituitary gland.
Double-staining with in situ hybridization and immunohistochemical techniques revealed
that this TGFB receptor II was expressed in fibromodulin-producing cells, and this receptor
had intense Smad2 nuclear translocation after treated with TGFB82. Using cultured anterior
pituitary cells, we found that fibromodulin gene and protein expression was increased after
treated with TGFB2 in a dose-dependent manner. Furthermore, TGF82-induced fibromodulin

expression was completely abolished by co-administration of TGFB receptor I inhibitor.
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Experiment I

In the present experiment, fibromodulin expression was detected in the anterior lobe of rat
pituitary and was colocalized with folliculostellate cells and pericytes. This result confirmed

the findings of our previous study at the transcription level. Because fibromodulin is



important in modulating collagen fibrillogenesis, this finding suggests that both
folliculostellate cells and pericytes have roles in collagen fibrillogenesis in anterior pituitary
gland. The present study also found that major ECM laminin and type I collagen induced
fibromodulin expression in folliculostellate cells but not in pericytes. Both these cells
expressed ECM receptors of integrin B1, and our group previously showed that ECM signaling
via this receptor is mediated by caveolin-3 in folliculostellate cells. Thus, we believe that
pericytes cannot be further stimulated by ECM. Furthermore, this finding also showed that

type I collagen is more important in modulating fibromodulin expression.

Experiment 11

In the present experiment, TGFB receptor II was expressed in folliculostellate cells and
pericytes of rat anterior pituitary gland. These fibromodulin-expressing cells respond to
TGFB2 and increased fibromodulin mRNA and protein expressions in dose-dependent manner.
This result is consistent with the previous study that showed that TGFB2 is indeed
stimulated synthesis of ECM components. Our previous study showed that TGFB2 1is
exclusively expressed in folliculostellate cells, suggesting that the action of TGFB82 on
pericytes is paracrine mechanism while on folliculostellate cells is probably an autocrine
mechanism. In experiment I, fibromodulin expression in folliculostellate cells was increased
by collagen and laminin, which suggests that there is another pathway that regulates

fibromodulin expression in folliculostellate cells.
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This study showed that major ECM of anterior pituitary and growth factor are important in
regulating fibromodulin expression in anterior pituitary. As fibromodulin is important in
modulating collagen fibrillogenesis, this study both highlights the importance of interaction
between TGFB signaling and fibromodulin in collagen regulation and yields new insights

regarding ECM-to-cell communication and cell-to-cell interaction within the pituitary gland.
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