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The Research Institute MCHRI was established in 1991 for the basic and clinical research to
overcome the maternal, perinatal and pediatric diseases. The mission is to provide the
molecular and cellular bases of diseases and to formulate novel approaches to diagnosis and
treatment. Staff members are engaged in academic activities, and the collaboration with the

Hospital promotes medical practice based on the solid evidence and truth on the causes and

pathogenesis of diseases.
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Department of Molecular Embryology Head: Dr. |. Matsuo, PhD
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The human embryo develops from a single fertilized oocyte through dynamic morphogenetic

processes of three germ layers along with three body axes, the anterior-posterior, dorsal-vental TR 850 BIEDELE FIEMEES
and left-right axes, respectively. During these developmental events, failure in genetic and/or

epigenetic pathways is thought to give rise to human birth defects and congenital anomalies. However, the precise mechanisms of the
congenital disorders remain unknown. Laboratory mice naturally develop conditions that mimic human disease, such as congenital
disease, cancer and diabetes, and the mouse has therefore been used as a model organism to study human disease for nearly a century.
To elucidate the molecular and cellular mechanisms governing such developmental diseases, the mouse embryos are utilized as powerful
tools in which both reverse andforward genetics can be readily applicable. With respect to a reverse genetic approach, we are generating
several transgenic mouse lines, in which subpopulations of cells are marked or specific genes are mis-expressed, and knock-out mutant
mice. These genetically modified mice can accelerate basic research on embryonic development as well as evaluation of therapeutics by
allowing us to assign functions to genes, dissect genetic pathways, and manipulate the cellular properties of proteins. Additionally, we
are also attempting a forward genetic approach, by which new insertional mouse mutations are identified and characterized as a model

of human congenital disorders.

Recent Publications

1. Cell surface heparan sulfate chains regulate local reception of FGF signaling in the mouse embryo. Dev Cell. 21:257-272 (2011)
FGF signaling directs a center-to-pole expansion of tubulogenesis in mouse testis differentiation. Development. 137:303-312 (2010)

Experience-dependent transfer of Otx2 homeoprotein into the visual cortex activates postnatal plasticity. Cell. 134:508-520 (2008)

RO

Crucial roles of Foxa2 in mouse anterior-posterior axis polarization via regulation of anterior visceral endoderm-specific genes. Proc.

Natl. Acad. Sci. USA. 104:5919-5924 (2007)

5. Canonical Wnt signaling and its antagonist regulate anterior-posterior axis polarization by guiding cell migration in mouse visceral
endoderm. Dev Cell. 9:639-650 (2005)

6. Characterization of the pufferfish Otx2 cis-regulators reveals evolutionarily conserved genetic mechanisms for vertebrate head

specification. Development. 131:57-71 (2004)
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Department of Molecular Medicine Head: Dr. Y. Wada, MD/PhD
VESHZE L RS R B D2 M 1R S ) 1o ?
FVER >IN EEEDOEERBEETHTS 1 0 OULDREBDOBIMTHZEXE 80 @

SUAVIULEERE (DG 1. ZOEAFEOBNESCLETH, BEORE 7 L]
S T BU A RAETHBIHIC. EEAEDERDSBIENENEEFLEST

WET, (DG DEEIA DTS B TEBHF LR B TR NE LA,
Z0t% (DG BEERTIL, 2EDEFEHICH L TBHSEETSTETHE %%%f

/

% Intensity
S0ne
Y
-
[
e lae
tgadoce

REEHAICETLTVET, $fe. BEAMAEELHETIRFERICEST o (58§ |
KRS RS E BIS DN T B BT o TV E T, o ] | l |
2500 3200 3900 s 4600 5300 6000
ERTFRDIAINRT ML

FEAERNTHI LM E OB LEERERICRE T S

BRIEOHROMES N, WEEERE T HICITMERE SV IFEDRREZRLIEN
DETY, MERSICET2AMPIOMIEIE. BISARPRIZE Hh5r3<Y] @
BRISECD TS TR AEERHOMBEBANERRLCVET, MEREIIEmi
DEPHALEELERTDIEDS. TDHEBORERICL > TREFRBDEEIC
LBOREPABENRARBLAXRMEHRAKEDAERE. SSICIIBEERIC
DHENBTENFINET,

This laboratory focuses on “glycoproteomics” to open a new frontier of glycan-

related disorders. With an expertise in mass spectrometry (MS), we are carrying
out a molecular diagnosis program for the Congenital Disorders of Glycosylation
(CDG), a newly established group of inherited metabolic diseases. Our “clinical glycoproteomics” study using originally developed mass
spectrometric technology is unraveling CDG to constitute 1 % of the developmental delay patients with unknown origins.

Another project is to scrutinize the cell fusion mechanism underlying placenta and muscle development. Cell fusion is a drastic but
physiological event required for cellular transformation and differentiation and accompanies actin cytoskeleton rearrangement, and thus
our study is anticipated to open a new perspective in the regenerative therapy, an emerging field of medicine, as well as to address the

pathogenesis of body wall closure defects.

Recent Publications

1. Calponin 3 regulates actin cytoskeleton rearrangement in trophoblastic cell fusion. Mol Biol Cell. 21:3973-3984 (2010)

2. Comparison of methods for profiling O-glycosylation: Human Proteome Organisation Human Disease Glycomics/Proteome Initiative
multi-institutional study of IgA1. Mol Cell Proteomics. 9:719-727 (2010)

3. Quantitation of saccharide compositions of O-glycans by mass spectrometry of glycopeptides and its application to rheumatoid
arthritis. J Proteome Res. 9:1367-1373 (2010)

4.  Distinct features of matrix-assisted 6 um infrared laser desorption/ionization mass spectrometry in biomolecular analysis. Anal
Chem. 81:6750-6755 (2009)

5. Comparison of the methods for profiling glycoprotein glycans--HUPO Human Disease Glycomics/Proteome Initiative multi-
institutional study. Glycobiology. 17:411-422 (2007)

6. Hydrophilic affinity isolation and MALDI multiple-stage tandem mass spectrometry of glycopeptides for glycoproteomics. Anal Chem.
76:6560-6565 (2004)
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Department of Developmental Medicine Head: Dr. I. Yanagihara, MD/PhD
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Chorioamnionitis (CAM) is a placental finding associated with premature rupture of membranes and preterm birth, which are the most
important causes of perinatal morbidity and mortality. Among 151 placentas delivered at less than 32 weeks of gestation, 42% (63 cases)
were culture-positive for Ureaplasma spp.. Ureaplasma spp. was shown to specifically recognize host cell surface sulfoglycolipids, which
have been implicated in sperm-egg interactions. We also identified placental features that might be characteristic of ureaplasmal infection.
Several bacterial toxins, including Vibrio parahaemolyticus thermostable direct hemolysin (TDH), show paradoxical responses to heat
treatment, known as the Arrhenius effect. The Arrhenius effect has been recognized for 100 years, and its underlying molecular
mechanism was finally unraveled in our previous report. The common features of the bacterial pore-forming toxin are a) it is released as
a soluble monomer into the extra-bacterial space, and b) it oligomerizes to form a pore at the host cell membrane. In contrast, TDH
showed that TDH formed tetrameric structure in solution, and electron micrographs revealed that TDH tetramer diagonally attached to

lipid membranes.

Recent Publications

1. Silica and titanium dioxide nanoparticles cause pregnancy complications in mice. Nat Nanotechnol. 6:321-328 (2011)

2. Polymorphisms in the annexin A5 gene promoter in Japanese women with recurrent pregnancy loss. Mol Hum Reprod. 17:447-452
(2011)

RodZ regulates the post-transcriptional processing of the Shigella sonnei type Ill secretion system. EMBO Rep. 12:911-916 (2011)

4. Placental features of chorioamnionitis colonized with Ureaplasma species in preterm delivery. Pediatr Res. 67:166-172 (2010)
Structure and functional characterization of Vibrio parahaemolyticus thermostable direct hemolysin. J Biol Chem. 285:16267-16274
(2010)

6. Cytoskeleton-modulating effectors of enteropathogenic and enterohemorrhagic Escherichia coli: a case for EspB as an intrinsically
less-ordered effector. FEBS J. 277:2409-2415 (2010) review
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Department of Bone and Mineral Research  Head: Dr. T. Michigami, MD/PhD
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Skeletal development plays the central role in body growth from fetus to adolescence. Skeleton is the indispensable organ which serves
as the template for morphogenesis in vertebrates, contains the bone marrow involved in hematopoiesis, and contributes to the
maintenance of mineral homeostasis. Our goal is to develop new strategies to diagnose and treat patients with impaired skeletal
development and growth. To achieve this mission, we are investigating the molecular and cellular mechanisms underlying the skeletal
development, and unraveling the pathogenesis for inherited bone diseases. By applying a gene-trap mutagenesis in chondrocytes, we
have identified several molecules involved in chondrocyte differentiation. Moreover, we have revealed that low-density lipoprotein
receptor related protein 6 (Lrp6), a co-receptor for Wnt/ 3-catenin signaling, functions as a determinant of postnatal bone mass through
the regulation of bone resorption, and that parathyroid hormone (PTH) enhances bone formation through a crosstalk with
Wnt/ 3-catenin pathway. Another research interest in our laboratory is focused on the molecular basis for calcium and phosphate
homeostasis. We are currently elucidating the functional relationship among the various molecules involved in mineral metabolism and

the mechanisms for the fetal-specific regulation.

Recent Publications

1. Signaling of extracellular inorganic phosphate up-regulates cyclin D1 expression in proliferating chondrocytes via the Na*/Pi
cotransporter Pit-1 and Raf/MEK/ERK pathway. Bone. 47:938-947 (2010)

2. An Lrp6 hypomorphic mutation affects bone mass through bone resorption in mice and impairs interaction with Mesd. J Bone
Miner Res. 23:1661-1671 (2008)

3. PTH/cAMP/PKA signaling facilitates canonical Wnt signaling via inactivation of glycogen synthase kinase-3 [3in osteoblastic Saos-2
cells. J Cell Biochem. 104:314-317 (2008)

4. Involvement of nuclear factor | transcription/replication factor in the early stage of chondrocytic differentiation. Bone. 41:1025-
1035 (2007)
Importin 4 is responsible for ligand-independent nuclear translocation of vitamin D receptor. J Biol Chem. 280:40901-40908 (2005)

6. Intraperitoneal administration of recombinant receptor-associated protein causes phosphaturia via an alteration in subcellular
distribution of the renal sodium phosphate co-transporter. J Am Soc Nephrol. 16:2338-2345 (2005)
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