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Department of organ formation
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thral epithelia)

Signal epithelia for appendages
FGF(s) expressed in the AER . DUE (2000, 2001 Development)

We are performing cutting edge researches to
analyze reproductive, urogenital organ formation.
Such organogenesis plan remains mystery for
decades. Our research includes (1), molecular
mechanisms of limb and external genitalia
formation-its similarity and divergence(2). How
sexual differentiation is achieved by organ level;
sexual differentiation is one of the most amazing
processes in organogenesis. However how local
“effector genes” and growth factor systems have
been incorporated to regulate such process remain
unknown. We have performed many pioneer
studies including the identification of sexually
dimorphic regulators (sexually dimorphic effector
genes).

It is intriguing and important to note the potential
similarities and divergences of some “shared”
developmental plans between “general”
organogenesis and reproductive/urogenital organ
formation.

Our pioneering studies have suggested that ext.
genitalia development may have some similarities
to limb appendage development, with both
structures exhibiting organ outgrowth. We found
several landmarking observations that both
appendages express "similar" signal genes in the
distal epithelia.

The external genital anlage is the genital tubercle
(GT). We defined a name as DUE in the case of GT
for such epithelia. The figure shows an example of
the initial process of reproductive organ
development in comparison with that of limb (arms,
legs...) appendages as for somatic organ
development .We keep doing our real best in
research and medical education as “IMEG,
Kumamoto, OB and OG allies”.

— 285 —



B kA Name and Position
(HE R iz Gen Yamada, Professor
AR EROKHR LA Kentaro Suzuki, Instructor
FPUG HEAC EliIE Aki Murashima
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Research Projects;

1.How sexual differentiation is achieved by organ
level; sexual differentiation is one of the most
amazing processes in organogenesis. However
how local effector genes and growth factor systems
have been incorporated to regulate such process
remain unknown. We have performed many
pioneer studies including the identification of
sexually dimorphic regulators (sexually dimorphic
effector genes). We also succeeded in proceeding
sex transformation by manipulating such
genes. Our analysis will reveal not only the
process of sexual differentiation but also we are in
the process of analyzing several causative factors
for defects of sexual differentiation (DSD).

2.Performing conditional mutant mouse series on
various signal pathways to reveal urogenital /
reproductive organ formation.

3.Analysis of urogenital/reproductive  organ
formation; molecular mechanisms of limb and
external genitalia formation-its similarity and
divergence. External genitalia and urethra formation,
bladder and uterus formation are investigated.
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4.Coordination of organogenesis; growth factor
cascades necessary for coordinated development of
urogenital/reproductive organ formation at caudal
embryos.

5.Analysis of epithelial development in several
organs; the uniqueness of epithelial differentiation

M3 E%% Publications

1.  Nishida,H., Miyagawa,S., Vieux-Rochas,M.,
Morini,M., Ogino,Y., Suzuki,K., Nakagata,N.,
Choi,HS., Levi,G. and Yamada,G. Positive
regulation of steroidogenic acute regulatory
protein (StAR) gene expression through the
interaction between DIx and GATA-4 for

testicular steroidogenesis.  Endocrinology,
149:2090-7, 2008
2. Suzuki,K., Haraguchi,R., Ogata,T.,

Barbieri,O., Alegria,0., Vieux-Rochas,M.,
Nakagata,N., Ito,M., Mills,A., Kaurita,T.,
Levi,G. and Yamada,G. Abnormal urethra
formation in mouse models of
Split-hand/split-foot malformation type 1 and
type 4. EurJ Hum Genet., 16:36-44, 2008

3. *Nishida,H., *Miyagawa,S., Matsumaru,D.,
Wada,Y., Satoh,Y., Ogino,Y., Fukuda,S.,
Iguchi,T. and Yamada,G. Gene expression
analyses on the embryonic external
genitalia:identification of regulatory genes
possibly  involved in  masculinization
processes. CongenitAnom (Kyoto), 48:63-7,
2008*equaly contributed first author

4.  Ohta,S., SuzukiK., Ogino,Y., Miyagawa,S.,
Murashima,A., Matsumaru,D. and Yamada,G.

Gene transduction by Sonoporation. Dev
Growth Differ., 50:517-20, 2008

5. HeF, Xiong,W., Yu,X., Espinoza-Lewis,R.,
Liu,C., Gu,S., Nishita M., Suzuki,K.,
Yamada,G., Minami,Y. and Chen,YP. Wnt5a
regulates directional cell migration and cell
proliferation via Ror2-mediated noncanonical
pathway in mammalian palate development.
Development. 135:3871-9, 2008

program in urogenital/reproductive tissues as
compared with other organs, such as for skin. How
reproductive tissues achieve unique nature of
epithelial development? We have been performing
the above education and researches on international
basis. Our lab members are composed by several
international students.

6. Inagaki,M., Omori,E., Kim, JY., Komatsu,Y.,
Scott,G., Ray,M.K., Yamada.G.
Matsumoto,M., Mishina,Y. and Ninomiya-
Tsuj, J. TAKI1 binding protein 1, TABI,
mediates osmotic  stress-induced TAKI1
activation  but is  dispensable  for
TAKI1-mediated cytokine signaling. J Biol
Chem. 283:33080-6, 2008

7.  Ohnishi,N., Yuasa,H., Tanaka,S., Sawa,H.,
Miura,M., Matsui,A., Higashi,H., Musashi,M.,
Iwabuchi,K., Suzuki,M., Yamada.G.,
Azuma,T. and Hatakeyama,M. Transgenic
expression of Helicobacter pylori CagA
induces gastrointestinal and hematopoietic
neoplasms in mouse. Proc NatlAcadSci
USA., 105:1003-8, 2008

8.  Inagaki,M., Komatsu,Y., Scott,G., Yamada.G.,
Ray,M., Ninomiya-Tsuji,J and Mishina,Y.
Generation of a conditional mutant allele for
Tabl in mouse. Genesis, 46:431-9, 2008

9. Wada,Y., Takahashi,W., Latifpour,J.,
Weiss,R.M., Matsumoto,K., Matsui,K.,
Yamada,G. and Imamura,T. Prostate

expression of endothelins and their receptors
in rat growth.ReprodFertil Dev. 20:750-9,
2008
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Yamada,G. Dosage dependent hedgehog
signals integrated with 1
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Gen Yamada. Outgrowing bud (genital
tubercle) formation; Molecular mechanisms of
its initiation from the caudal embryos. 10th
International Conference on Limb
Development and  Regeneration.Madrid
(Spain), 2008.8

Gen Yamada. Coordinated urogenital organ
formation; integration of growth factor
cascades to regulate genital organ formation.
The International Symposium of Gonad and
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2008.9.15

Shinichi Miyagawa. Identification of Genetic
Cascade for External Genital evelopment. The
International Symposium of Gonad and Brain
Sex Differentiation. Fukuoka Japan, 2008.9

Kentaro Suzuki. Pathogenetic Mechanisms of
Ano-Rectal Malformation (ARM). The
International Symposium of Gonad and Brain
Sex Differentiation. Fukuoka Japan, 2008.9
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analysis in the field of molecular
developmental biology; more and more
mutants. The Asian Mouse Mutagenesis and
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Gen Yamamda. New frontier in conditional
gene knock out mouse analysis: the role of
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2009.1.9

Gen Yamada. Integration of growth factor
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signal mediated external genitalia
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Gen Yamada. Signaling pathways for external
genitalia development., Gordon Research
Conferences, Reproductive Tract Biology.
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Gen Yamada. Roles of growth factor cascades

in epithelial formation; an emerging strategy

with conditional mutant mouse models. Korea

The Korean Hair Research Society 2011. 9.18
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Gen Yamada. Roles of growth factor cascades
in epithelia formation and organogenesis; an
emerging research strategy with conditional
mutant mouse models. Yonsei University
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HAR—/v 2012.03.18-21.
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Workshop 6: Reproduction &gametology. 41
Annual Meeting for the Japanese Society of
Developmental Biologists (Jointly sponsored
by the International Society of Developmental
Biologists)2008.5.30,

Foreword Gen Yamada(Kumamoto University,
CARD)

“Urothelial trans-differentiation to prostate
epithelia is medicated by paracrine TGF-B
signaling”Xiaohong Li, Simon W. Hayward,
“Neil A. Bhowmick(Department of Urologic
Surgery, Vanderbilt University Nashville TN,
USA)

“Function of androgen receptor in prostate
cancer development”Shigeaki Kato'
(Institute  of Molecular and  Cellular
Biosciences, The University of Tokyo',
ERATO, Japan Science and Technology
Agencyz)

“Potentially of creating gamentes from ES
cells in culture”“Toshiaki Nose(MITILS)
“Abnormal  epithelia cell polarity and
migration of Emx2 KO embryonic gonads

induced by ectopic EGFR
expression.”MasatomoKusaka, “Yuko
Katoh-Fukui, Hidesato Ogawa,

KanakoMiyabayashi, Takashi Baba, Noriyuki

Sugiyama, Yukihiko Sugimoto, Yasushi
Okuno, Ryuji Kodama, Akiko lizuka-Kogo,
Takao Senda, Shinichi Aizawa,

Ken-ichirouMorohashi(Division ~ for  sex
differentiation, National institute for Basic
Biology, National Institutes of
NaturalSciences)

“A critical time window of Sry action in
gonadal sex ditermination.”Ryuji Hiramatsu,
Shogo Matoba, “Yoshiakira Kanai(Vet Anat,
Univ.of Tokyo)

Concluding  remarks  Yoshiakira  Kanai
(University of Tokyo)
Tokushima

Aki Murashima, Shinichi Miyagawa, Ryuma
Haraguchi, Yukiko Ogino, Shigeaki Kato,
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