(®)
2011 2013

Establishment of 3 dimensional cell culture system using rat anterior pituitary cell
s and its applications

Tsukada, Takehiro
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Aims of this project are (1) to establish 3 dimensional (3D) cell culture system u
sing rat anterior pituitary cells and (2) to explore novel functions of anterior pituitary cells using the
system. Applicant has applied a hanging drop 3D cell culture method to conventional primary cell culture
of rat anterior pituitary cells and has developed a in vitro experimental model that is faithfully reprodu
ced cell and extracellular matrix organization of in vivo anterior pituitary. Utilizing the culture system
, applicant further investigated the function of folliculostellate cells that do not secrete classical ant
erior pituitary hormones and discovered that folliculostellate cells are essential in extracellular matrix

formation, such as collagens and laminin, in the anterior pituitary gland.



in vivo

ES

in vivo
RNA
ES
3
ES
ES
100
ES
3
de novo
FS
2
2

3
3
ES
i
ii
iii
1000~—8000
i
ii
iii
iv
3
20-40 y m
in situ hybridization
or—
S b EETIHERR 0 B
o e o
®0 e ®
. o ©
NoFo7ravriE
ﬁ (4000 cells/drop)
p ||\.3=f & |
iy 1 R Ny T~
#RRasRAZ AR
5 ||\a/ YA w“
- | \
v BEFARHT(RT-PCR)
RSN (R RE - SFHENHHE)
1




ii FS 3
gap junction iii)
in vitro

(S-100B -GFP rat)

FS
GFP
FS
FS
FS FS
FS
3
1000 2000 4000 8000
25 ul 5
3
5
4000 3
E#ESHE
'IOO_pm
5
GH ACTH GH TSH
LH PRL
LH ACTH
3
FS
gap junction

FS

3
FS
3
3
in vitro
2013 Acta Histochemica et
Cytochemica
A& ACTHHER EinETSHpHEM

[FEACTH#ER

IRTIER AR

FS
3
FS
FS
FS
FS
FS
FS



FS

FS
interaction
LH

FS
FS
FS
FSHRa®") FSHAREEL

EO5—HY

200 pm

FSififadt) FSififa/sl

9
Tsukada T, Kouki T, Fujiwara K,
Ramadhani D, Horiguchi K, Kikuchi M,
and Yashiro T. Reassembly of anterior
pituitary organization by hanging drop
three-dimensional cell culture. Acta

Histochem Cytochem, , Vol. 46,
2013, 121-127.

DOI: 10.1267/ahc.13015

Syaidah R, Horiguchi K, Fujiwara K,
Tsukada T, Kikuchi M, and Yashiro T.
Laminin and  collagen  modulate
expression of the small leucine-rich
proteoglycan fibromodulin in rat
anterior pituitary gland. Cell Tiss
Res, , Vol. 354, 2013, 633-638.
DOI: 10.1007/s00441-013-1698-3
Jindatip D, Fujiwara K, Horiguchi K,

Tsukada T, Kouki T, and Yashiro T.
Changes in fine structure of pericytes
and novel desmin-immunopositive
perivascular cells during postnatal
development in rat anterior pituitary
gland. Anat Sci Int, , Vol. 88,
2013, 196-203.
DOI: 10.1007/s12565-013-0180-3
Horiguchi K, Syaidah R, Fujiwara K,
Tsukada T, Ramadhani D, Jindatip D,
Kikuchi M and Yashiro T. Expression of
the cell-surface heparan sulfate
proteoglycan syndecan-2 in developing
rat anterior pituitary gland. Cell
Tiss Res, , Vol. 353, 2013,
473-481.
DOI: 10.1007/s00441-013-1641-7
Horiguchi K, Syaidah R, Fujiwara K,
Tsukada T, Ramadhani D, Jindatip D,
Kikuchi M and Yashiro T. Expression of
small leucine-rich proteoglycans in
rat anterior pituitary gland. Cell
Tiss Res, , Vol. 315, 2012,
207-212.
DOI: 10.1007/s00441-012-1513-6
Ramadhani D, Tsukada T, Fujiwara K,
Horiguchi K, Kikuchi M, and Yashiro T.
Laminin isoforms and
laminin-producing cells in rat
anterior pituitary. Acta Histochem
Cytochem, , Vol. 45, 2012,
309-315.
DOI: 10.1267/ahc.12028
Horiguchi K, Kouki T, Fujiwara K,
Tsukada T, Ly F, Kikuchi M, and Yashiro
T. Expression of the proteoglycan
syndecan-4 and the mechanism by which
it mediates stress fiber formation in
folliculostellate cells in rat
anterior pituitary gland. J Endocrinol,
, Vol. 214, 2012, 199-206.
DOI: 10.1530/JOE-12-0156
Horiguchi K, IlImiawati C, Fujiwara K,
Tsukada T, Kikuchi M, and Yashiro T.
Expression of chemokine CXCL12 and its
receptor CXCR4 in folliculostellate
(FS) «cells of the rat anterior
pituitary gland: the CXCL12/CXCR4 axis
induces interconnection of FS cells.
Endocrinology, , Vol. 153, 2012,
1717-1724.
DOI: 10.1210/en.2011-1937
Horiguchi K, Fujiwara K, Ilmiawati C,
Kikuchi M, Tsukada T, Kouki T, and
Yashiro T. Caveolin 3-mediated
integrin betal signaling is required
for the proliferation of
folliculostellate cells in rat
anterior pituitary gland under the
influence of extracellular matrix. J



Endocrinol, , Vol. 210, 2011,
29-36.
DOI: 10.1530/J0E-11-0103
23
Ramadhani Dini
TGFbeta2
119
2014 3 27-29

Tofrizal bin Alimuddin
RitaMaliza Khongorzul Batchuluun

119
2014 3 27-29
TGFb2
38
2013 10 24-26
Ramadhani D, Tsukada T, Azuma M,

Tofrizal A, MalizaR, Batchuluun K, Syaidah
R, and Yashiro T. Spatio-temporal expression
of laminin isoforms in rat anterior pituitary
gland during the postnatal development.
17 2013
10 45
Rita Maliza
Batchuluun Dini Ramadhani

Khongorzul

28

2013 8 79
Tsukada T, Fujiwara K, Ramadhani D,
Kouki T, Kikuchi M, and Yashiro T.
Folliculostellate  cells  interact  with
microvessel mural cell ‘pericyte’ to maintain
collagen arrangement in rat anterior pituitary.
The Endocrine Society’s 95"  Annual
Meeting & Expo. San Francisco, CA, USA,
2013 6 15-18
Ramadhani D, Tsukada T, and Yashiro T.
Laminin isoform expression during the
anterior pituitary development of rat. The
Endocrine Society’s 95" Annual Meeting &
Expo. San Francisco, CA, USA, 2013 6
15-18

03
118
2013 3 28-30
Ramadhani Dini

Alteration of laminin isoform
expression during the anterior pituitary

development of rats. 118

2013 3 28-30
Syaidah Rahimi, Ramadhani
Dini Laminin and

@

collagen modulate expression of
fibromodulin in folliculo-stellate cells of
anterior pituitary gland. 118
2013 3 28-30
Ramadhani Dini

LH

37 2012
11 29-12 1
Ramadhani Dini
Changes in laminin isoforms during the
development of rat anterior pituitary. 16
2012 10
11-12
Pappas CT, Tsukada T, Moroz N, Antin PB,
Kostyukova AS, and Gregorio CC.
Leiomodin2 is an  Antagonist  of
Tropomodulinl at the Pointed End of the
Thin Filaments in Cardiac Muscle. 41%
European Muscle Conference. Rhodes,
Greece, 2012 9 1-5
Ramadhani Dini
LH

27 2012 8
9-11
Depicha Jindatip

— 27
2012 8 9-11
Ramadhani Dini
Expression of laminin isoforms in rat
anterior pituitary gland during the prenatal
and postnatal development. 27
2012 8 9-11

14

2012 3 26
Ramadhani Dini
Expression of laminin isoforms during
anterior pituitary development in the rat.
117 2012 3
26—28

Ramadhani Dini Jindatip Depicha

117 2012 3
2628
Ramadhani Dini

36
2011 11
23-25
Ramadhani Dini Reza
Mohamad 3

26



2011 8 25-27

@ Tsukada T and Yashiro T. Workshop On
Immunohistochemical ~ Method as An
Important Basic Diagnostic Tool in Medical
Science. Padang, Indonesia, 2011 6 15

@3 Tsukada T. Introduction of the 3 dimensional
cell culture system into pituitary research.
International ~ Symposium on A New
Regulatory System of Anterior Pituitary Cell
Function and Its Clinical Impact. Padang,
Indonesia, 2011 6 14

1
Tsukada T, Wong MK, Ogoshi M, and
Yuge S (2013). Endocrine control of
osmoregulation. In F. Trischitta, Y.
Takei, and P. Sebert (Eds.), Eel
Physiology (pp. 178-224). CRC Press,
Boca Raton, FL.

@
TSUKADA, Takehiro

50596210



