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Can metalloproteinases be therapeutic targets in osteoarthritis?
Hideaki Nagase®
The Kennedy Institute of Rheumatology Division, Imperial College London, London UK

Osteoarthritis (OA) is the most prevalent age-related joint disease and imposes a major socio-economic burden on a
society with an expanding elderly population. The hallmark of OA is loss of articular cartilage matrix, which results in
impairment of joint function. The primary cause of cartilage destruction is elevated levels of zinc metalloproteinases,
MMPs and ADAMTSs. Inhibition of these metalloproteinases is therefore considered to be a potential therapeutic
route, but synthetic inhibitors with a zinc-chelating moiety directed to the active site showed serious side effects in
clinical trials, probably due to lack of selectivity. To develop new types of inhibitors, we have been investigating the
mechanism of action of collagenases (members of MMPs) and aggrecanases (ADAMTS-4 and -5). Structural and
functional studies of these proteinases have indicated that inhibitors that interact with their non-catalytic domains
would achieve selectivity. Calcium pentosan polysulfate is the first example of an exosite inhibitor of aggrecanases.
In the cartilage, it exhibits three interrelated modes of action to block aggrecan degradation. TIMP-3 is also considered
to be a potential therapeutic agent as it inhibits MMPs and ADAMTSs. Protection of cartilage from degradation in an
OA mouse model by over-expressing an aggrecanase-selective TIMP-3 variant, but not by over-expression of wild
type TIMP-3 suggests that aggecanase may be a good target and that selectivity is required for successful
metalloproteinase inhibitor therapy in OA.



Multiple functional roles of perlecan in development and diseases
Yoshihiko Yamada®

!Laboratory of Cell and Developmental Biology, National Institute of Dental and Craniofacial Research, National Institutes of
Health

Perlecan is a large heparan sulfate proteoglycan that is expressed in all basement membranes and cartilage. Perlecan
interacts with matrix proteins, growth factors, and receptors and is implicated in many biological processes. Perlecan
deficiency causes perinatal lethal chondrodysplasia, and mutations of the protein result in myotonia and mild
chondrodysplasia, indicating that perlecan is essential for cartilage development and muscle function. However, the
roles of perlecan in cartilage development and adult tissue functions are unclear. To address the question, we used
perlecan KO (Perl™) mice and lethality-rescued (Perl”:TgPerl) mice in the Perl KO genetic background by expressing
recombinant perlecan specifically in cartilage. We found that perlecan plays a critical role in endochondral bone
formation in part through modulating FGF/VEGF signaling and promoting vascularization.

Perlecan is implicated in wound repair, tumor growth, and metastasis in adult tissues. Activities of perlecan in these
biological processes are sometimes controversial, in part because perlecan is present in these experimental systems.
Therefore, Perl”;TgPerl mice, which lack perlecan in most tissues, should be useful for defining the real role of
perlecan in pathogenesis and tissue regeneration. We found that tumor growth was faster in Perl”; TgPerl mice than in
control mice. We also found that wound healing was accelerated in mutant mice in skin-punch assays. Increased tumor
growth and accelerated wound healing were accompanied by an increase in angiogenesis. This may be caused by an
increase in availability and/or expression of growth factors for cellular activity in the absence of perlecan.
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Tenmodulin is an angiogenesis inhibitor that is
predominantly expressed in tendons and ligaments

Chisa Shukunami'

"Institute for Frontier Medical Sciences, Kyoto University

Tendons and ligmanets are typical dense connective tissue mainly
composed of regularly aligned type I collagen fibers. Tendons
physically connect muscles to bones and act as a mechanical
transmitter, while ligaments attach adjacent bones to one another
and maintain them at their correct anatomical positions during
movement. Fibroblasts in tendons and ligaments in vivo are
histologically distinct as characterized by the longitudinal rows of
elongated fibroblasts separated by type I collagen fibers. However,
these cells are indistinguishable from fibroblasts isolated from
loose connective tissue in vitro since their morphological
characteristics are lost. Due to a lack of the specific differentiation
marker, litle is known about the molecular mechanism
underlying differentiation of tendon/ligament fibroblasts. We
cloned tenomodulin (TeM) as a ChM-I related gene. TeM is a type
II transmembrane protein with the ChM-I like anti-angiogenic
domain at the C-terminus and is predominantly expressed in the
avascular regions of tendons and ligaments. TeM expression was
induced during tendon/ligament formation. Expression of TeM in
tendon fibroblasts was upregulated by the retroviral expression of
Scleraxis (Scx) that is a basic helix-loop-helix transcription factor
and a marker for tendon progenitors and fibroblasts. However,
TeM was not induced in chondrocytes overexpressing SCX.
Moreover, the misexpression of ScX in chick hindlimb was unable
to induce the additional tendons, but did result in the upregulation
of TeM expression in tendon fibroblasts. These lines of evidence
suggest that TeM is an excellent marker of tendon fibroblasts and
that Scx positively regulates TeM expression in a cell
lineage-dependent manner.
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Roles of TNFa in healing mouse cornea post-alkali
burn

Shizuya Saika'

"Department of Ophthalmology, Wakayama Medical University School
of Medicine

Purpose: To investigate the roles of endogenous TNFa in the
process of healing in a mouse comea post-alkali burn. Methods.
TNFonull (KO) and wild-type (WT) mice were used. Alter
producing a burn in comea by using 1N NaOH, the corea was
allowed to heal. HIstology, immunohistochemistry, real-time
RT-PCR and western blotting were employed to evaluate the
healing process. The effects of adeno viral intraoduciton of
Smad7 on the healing in KO mice was examined. After bone
marrow transplanation (BMT) between mice of each genotype,
healing of bumed comeas were again studied. In culture
experiments, macrophages and fibroblasts of each gentype were
co-cultured and expression of fibrosis-related genes in fibroblasts
was assayed. Results: Lacking TNFa resulted in marked
inflammation and fibrosis in a bumed cornea as compared with
WT mice. Smad?2 activation and fibrosis-related gene expression
were also more marked in KO comeas than in WT cormeas. Both
Smad7 gene transfer and BMT from WT to KO mice rescued
KO phenotype of healing, KO macrophages activated more
markedly fibroblasts' fibrosis-related gene expression of both
genotypes. Concluision. Endogenous TNFa has a role of
limitation of TGFf-involved tissue inflammation and fibrosis in a
mouse comea during healing post-alkali burn.
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Immunological activity of chondroitin sulfate

Toshihiko Toidat

Graduate School of Pharmaceutical Sciences

Chondroitin  sulfate (CS) is a glycosaminoglycan widely
distributed in animal tissues, which has anti-inflammatory and
chondroprotective properties. We previously reported that
chondroitin 4-sulfate (CS-A) up-regulates the antigen-specific
Thl immune response of murine splenocytes sensitized with
ovalbumin in vitro and that CS suppresses the antigen-specific
IgE responses. We now demonstrate that a specific sulfation
pattern of the CS polysaccharide is required for the Th1 promoted
activity, as other polysaccharides such as dextran and dextran
sulfate do not significantly induce this activity. While the
presence of some O-sulfo groups are essential for activity, CS-A
and synthetically prepared, partially O-sulfonated CS induced
higher Thl promoted activity than did synthetically prepared,
fully O-sulfonated CS. CS-A induced an activity greater than
chondroitin sulfate B (CS-B) or chondroitin 6-sulfate (CS-C).
In addition, chondroitin sulfate E induces greater activity than
CS-A or chondroitin sulfate D. These results suggest that the
GlcA&#61538;1-3GalNAC (4,6-O- disulfo) sequence in CS is
critical for Thl promoted activity. Furthermore, rat anti-mouse
CD62L antibody, an antibody to L-selectin, inhibits the Thl
promotes activity of CS. These results suggest that the Thl
promoted activity is mediated through L-selectin on lymphocytes.
These findings provide a new mechanism for the
anti-inflammatory and chondroprotec- tive properties of CS and
may be useful for designing new therapeutic applications for CS
for the treatment of immediate- type hypersensitivity.
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Inflammageing and connective tissue

Makoto Goto*

'Division of Anti-Ageing and Longevity Sciences, Department of Clinical
Engineering, Faculty of Medical Engineering, Toin University of
‘Yokohama

Among a huge number of theories on ageing proposed, the
old-fashioned immune system dysfunction theory causing
chronic inflammation has attracted a keen attention of
gerontologists. With the recent remarkable advances in
immunology, molecular genetics and molecular epidemiology,
numerous findings have accumulated concemning tight
interactions among genetics, epigenetics and environments. The
renewed theory pertaining to the relationship between (natural)
immunity and ageing coined a new concept “inflammageing",
combining "inflammation” with “ageing."

Referring to recent theories on ageing, proposed mainly on the
basis of the theory of evolution, | would like to compare \Werner
syndrome (a human model of ageing) with healthy elderly people
and discuss possible future treatment for ageing in general.
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Collagen research

Yoshifumi Ninomiya®

'Okayama University

Four collagen types were present in 1975. Collagen V was
reported a few years later. When | identified a new collagen chain
by cDNA cloning, we designated it in 1984 as type IX collagen in
the order of its discovery since there were three other collagens
already identified but not numbered. Collagens and proteins with
collagen-like domains form large superfamilies in various species
and their numbers were increasing thereafter. Vertebrates have at
present at least 29 collagen types with 44 distinct polypeptide
chains, more than additional proteins with collagen-like domains
and more than 20 isoenzymes of various collagen-modifying
enzymes. When you identify a new collagen chain, you have to
know how it makes a collagen molecule with other a-chains
since each «-chain usually has high specificity for triple-helix
formation. Collagen superfamily can be divided into certain
families on the basis of the supramolecular assemblies and other
features of its members: for instance, fibril-forming collagens,
FACITs, hexagonal network collagens, basement membrane
collagens and others. The large number of domain structures
present in the superfamily implies that they are involved in
numerous different biological functions. The non-collagenous
domains of many collagens also have important functions. Major
interest has been focused on endostatin, which inhibits endothelial
cell migration and proliferation and reduce tumors in animal
models. Work is in progress to elucidate differences in the
expression patterns and functions of the various collagen
modifying enzymes. Vast majority of the known collagen gene
mutations have been identified in relatively rare heritable
disorders.
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Clinical research on collagens -old and new-

Tomoatsu Kimurat

'Department of Orthopaedic Surgery, Faculty of Medicine, University of
Toyama

Starting from ‘collagen disease’ of Klemperer with pathological
fibrinoid degeneration, collagen has been closely related to
various diseases of connective tissues. Collagen is known to be
involved in immune response that may cause inflammatory
condition. In addition, qualitative and quantitative abnormality of
collagens directly lead to structural and functional deterioration of
connective tissues as evidenced by the discovery of gene
mutations in collagens on and after the eighties. Also, certain
collagen gene now acts as susceptibility gene in common diseases
such as spinal disc degeneration. Other molecular modification of
collagens under pathological conditions as well as aging is
continued targets for detailed analysis and future therapeutic
intervention. Collagen is the major protein constituting our body
and the most interesting and exiting part of the clinical research
on collagen is yet to be performed in the coming era.



MS3 JaFAI VAL AREERED FEY IR

OMs HA*

CEDEREACE - 5 TR

a7 A7) 7 (proteoglycans, PGs) (X217 Z L /8y
BLMHINDZ R BEIZAIARL LD 7Y 3 ) T
UHMEERES LIz e ERSND. Z Va2 7S
> (glycosaminoglycans, GAGs) (X7 1 L BAE /=13 H T 7
h—A LT X BED IR IR UGS SRR DS & E
TSN, TORALNA=L LTUI~IT AR HS), 22>
RaA FUmdE (CS), b7 fE HA), 7%
iz (KS) 2MEBITW 5. GAGs DI RIE Schmiedeberg
SORE S CS DI, (1891 4F) (T, ZDH) 40 4
%D 1934 4F, HA 7% Meyer HIZ K> TRA SN, —JF
HS (2B U CIIidHE ERIE A~ N U D%, (1916 4F)
oA LTS, GAGS [XEIRCIEET 5 L EEICh
72 o TEZDBIVTUWZN, 1969 4F, CS 37 L7 Eldk
FREE LTV LW ) FFEE Muir HE L7 a7 47
V12 & 3 FREOBEEINTER T 5. 53 1D - R,
GAG SHBEBHEEMT D PGs X° GAGs DAAPIEE)
Wx LN IR T2. S BITITHEIY GAGS DFEHATK «
BRBEEDE TV v —= VNHTZT L, 2 bl
FHER O OS2 2 b S CHHaE 2 b9~ 2
Z 212X 5T GAG SHOMGIEE & FEERAYERE & DOBSHEAS
AOMNZEIND0HD. ARV UART T ATIL PGs, GAGS
DOWFFEH & BGEDWIFED N & 7 ZEFENT 5.

Proteoglycans and glycosaminoglycans: research
history and recent advances.

Hideto Watanabe®

Unstitute for Molecular Science of Medicine, Aichi Medical University

Proteoglycans (PGs) are defined as molecules composed of a
core protein and one or more glycosaminoglycans (GAGS)
attached to the core protein. GAGs can be defined as
polysaccharides of repeating disaccharides of unonic acid or
galacotose and aminosugar. The first GAG identified was
chondroitin sulfate (CS), reported by Schmiederbers in 1891.
Hyaluronan (HA) was discovered by Myer's group (1934),
whereas studies on HS started at discovery of heparin as an
anticoagulant molecule. GAGs had been thought to be present
independent of proteins until 1969 when Muir reported the fact
that CS is covalently attached to a protein, when the concept of
PGs was established. Recent advances on saccharide analysis
have revealed specific function of GAGs based on their fine
structures. A series of studies using knockout mice and model
animals have demonstrated in vivo functions of PGs. In this
symposium, history of researches on PGs and GAGs, and recent
advances of studies in these fields are discussed.
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Clinical research on proteoglycans

Sakuhei Fujiwara®

'Department of Dermatology, Faculty of Medicine, Oita University

In this session, 1 would like to focus on the wound healing and
review the papers on the clinical research on proteoglycans.

The addition of decorin to a rat model of glomerulonephritis
decreased TGF- 8 mediated matrix accumulation and glomerular
injury (Border, 1992). Several small ECM proteoglycans of the
decorin family, including biglycan and fibromodulin, can bind
activated TGF- 3 and suppress TGF- 3 activity.

Schaefer reported absence of decorin adversely influenced
tubulointestinal fibrosis of the kidney by enhanced apoptosis and
increased inflammatory reaction (2002). Naturally occurring or
therapeutically induced down-regulation of decorin, or
up-regulation of fibromodulin seems to favour a scarless tissue
healing (Nakamura, Soo, 2000). In the remodeling of myocardial
infarction, scar size, right ventricular remote hypertrophy, and left
ventricular dilatation were greater in decorin-null mice compared
with wildtype animals (Weis, 2005). These data indicate that
decorin and fibromodulin can regulate collagen fibril formation
and tensile strength.

Syndecan 4 expression is significantly increased during tissue
repair in the mouse and human dermis, localizing to the site of
injury (Gallo,2004). Mice deficient in syndecan 4 delayed healing
of dermal wounds. In addition, dermal fibroblasts isolated from
syndecan 4 null mice exhibit decreased cell migration in in vitro
wound healing assays and an inability to contract three-
dimensional fibrin-fibronectin matrices in in vitro wound closure
assays (Midwood, 2004). Fibroblasts treated with heparinase or
cultured under sulfate-depleted conditions have reduced binding
of bFGF and decreased proliferation (Clayton, 2001, Richardson,
1999). Midwood et al also proposed that syndecan 4 cooperates
with fibronectin and tenascin-C, to modulate matrix deposion and
wound closure.
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VERBE FICH U DHIEOBFE M b A FilfEd 5 D B
LUMEEIB B 5738 72572, MTI-MMP 291l E L7-A5E
M5 L2 TE 72 MMP O] TR ORI Z DU Tl
~5.

Regulation of cellular functions by membrane type
matrix metalloproteinases

Motoharu Seiki

Ynstitute of Medical Science, The University of Tokyo

Identification of MT1-MMP as the first membrane type MMP
opened a new research area of pericellular proteolysis by MMPs.
As it is clear from the severe phonotype of knockout mice,
MTL1-MMP plays developmentry critical roles that cannot be
complemented by other proteases. Collagen | was identified as
one of the important substrates for mice to develop such
phenotype. Processing of collagen | by MT1-MMP is not simply
for collagen turnover, but it regulates various cellullar functions in
collagen environment such as proliferation, migration, invasion,
and differentiation. Lessons from the MT1-MMP study and
future prospect will be discussed.
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Translational research on the development of
antimetastaic agents

Yukihide Iwamoto®

'Dept. of Orthopaedic Surgery, Graduate School of Medical Sciences,
Kyushu University

The eradication of distant metastases with conventional therapies
such as chemotherpy, surgery and irradiatin is difficult; therefore,
we have tried to develop new antimetastatic agents based on the
analysis of the mechanisms of tumor invasion and metastasis.
Metastasis is generated by multi-step processes. Tumor cells must
first separate themselves from the primary site, then enter the
blood circulation, penetrate subendothelial basement membranes
in order to migrate into the target organ, and finally produce a
rapidly growing metastatic lesion by inducing neovessels from
the pre-existing vessels. The invasion of the basement membrane
by tumor cells proceeds in discrete three steps: first, the adhesion
of the cells to the membrane via integrins, second, the production
of MMPs which destroy the basement membrane barrier, and
finally the motility of the cells. We previously developed in vitro
invasion assay using basement extract, Matrigel, to assess the
invasive potential of tumor cells. These steps of adehsion,
degradation and motility were involved in the invasion assay. \We
have used this assay for the screening of antimetastatic agents.
MMP inhibitors and the agents which induce TIMPs inhibit the
invasiveness and metastasis of various malignant tumor cells.
Agents which regulate Rho-FAK pathway inhibit the locomotion,
invasion and metastasis of tumor cells. Various angiogenesis
inhibitors reduced the angiogenesis of tumor cells and prolonged
the survival of mice bearing lung metastasis. In the future,
molecular target therapy based on the translational researches
described above may prolong the survival of the patients bearing
metastasis.
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Roles of NHz-terminal region of laminin ¥ 2 chain in
tumor growth and invasion.

Takashi Ogawa', Yoshiaki Tsubota', and Kaoru Miyazaki'

'Division of Cell Biology, Kihara Institute for Biological Research,
Yokohama City University

Laminin-332 (Lm332; formerly laminin-5), consists of «3,
3, and y 2 chains and promotes cellular adhesion and
motility. These activities of Lm332 are thought to contribute to
tissue repair and tumor invasion. The proteolytic cleavage of
the short arm of 2 chain (y 2sa) increases cell migration
activity but decreases cell adhesion activity of Lm332. On the
other hand, histological studies have shown that a monomeric
form of the laminin y 2 chain is overexpressed by invading
human carcinoma cells. These facts suggest that the
NH,-terminal region of the 2 chain, vy 2sa, has specific
activity, which might be involved in tumor invasion. These
possibilities were examined in this study.

We found that vy 2sa promoted cell adhesion but suppressed
cell migration on the processed Lm332 substrate. v 2sa
suppressed EGF-induced tyrosine phosphorylation of integrin
34 and resultant disruption of hemidesmosome-like structures
on the processed Lm332. These activities of +y 2sa were
mediated by the interaction of the domain V (y2dV) with
syndecan-1 on cell surface. Meanwhile, we found that domain
V of the 2 chain promoted cell motility on fibronectin.
These results indicate that domain V of the <y 2 chain
negatively or positively regulates cell adhesion and motility
depending on the type of substrates. We also found that
overexpression of the y 2 monomer or vy 2sa in human
cancer cells promotes invasive growth of tumor cells in vivo.
Our results suggest that the y 2 monomer, especially its
NH,-terminal -y 2 domain contributes to the tumor cell growth
and migration during tumor invasion into stromal tissues.
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Probing amino acid residues in laminin-511
responsible for integrin binding

Shaoliang Li', Naoko Norioka', Kenji Harada', Hiroyuki Ido', Aya
Nakamura', and Kiyotoshi Sekiguchi'

'Institute for Protein Research, Osaka University

A Glu residue at the C-terminal region of vy 1 chain has been
shown to be critical to the integrin binding activity of
laminin-511. However, it remains unclear whether this Glu
residue is the one that coordinates the divalent metal ion in the
MIDAS motif of the laminin-binding integrins. To address this
question, we conducted Ala-scanning assays for all acidic
amino residues in the a5 LG 1-3 domains and for other
residues conserved among other « chains. All laminin-511
mutants with Ala substitution for acidic amino acid residues
exhibited over 50% activities relative to the wild-type protein in
binding to integrin «3 31 and mediating adhesion of A549
cells, while substitution of the y 1 Glu residue with Gln led
to ~90% loss of integrin-binding and cell adhesion activities.
Importantly, the y 1 EQ mutant held full reactivity not only
toward 4C7 mAb, an anti- « 5 mAb capable of inhibiting
binding to integrins, but also toward Lutheran/B-CAM, another
cell surface receptor for laminin-511. We also found that
several basic amino acid residues contribute to integrin binding
partially and the binding profiles of these mutants were not the
same for Lutheran. These results support the possibility that the
Glu residue at the C-terminal region of the v lchain is the
critical acidic amino acid residue that coordinates the divalent
metal ion in the MIDAS motif in integrins and also show that
the binding sites for integrins and Lutheran in the LG domains
partly overlap but are not identical.
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Liver progenitor cells differentiate to functional
cholangiocytes in three dimensional culture

Naoki Tanimizu', Keith Mostov?, and Shi Miyajima'

Institute of Molecular and Cellular Biosciences, The University of
Tokyo

*University of California San Francisco

Liver progenitor cells called hepatoblasts differentiate to
hepatocytes or cholangiocytes in mid-gestation. Hepatocytes
acquire numerous metabolic functions later in development,
whereas cholangiocytes acquire secretory functions to
modulate the composition of bile. In parallel with functional
differentiation, cholangiocytes undergo tubular morphogenesis
and form bile ducts to excreted the bile from the liver.
Genetic mutations causing paucity of bile ducts have been
reported in human and mice. However, the molecular
mechanisms governing cholangiocyte morphogenesis has not
been studied in detail.

We applied three dimensional (3D) culture techniques on
HPPL, a liver progenitor cell line, to establish a new culture
system. In the presence of Matrigel, HPPL formed cysts with
the central lumen. In these cysts, HPPL localized F-actin and
atypical PKC in the apical domain, E-cadherin in the lateral
domain, and integrin « 6 in the basolateral domain. HPPL
expressed cholangiocyte markers including cytokeratin 19 and
integrin 3 4. Furthermore, HPPL acquired secretory function
shown by the directional transport of rhodaminl23, a mdr
substrate, from the basal side to the apical. Based on these
results we concluded that HPPL develop cholangiocyte-type
epithelial polarity in 3D culture.

We found that laminin111 in Matrigel is essential to induce cyst
formation. On the other hand, HPPL expressed laminin511/521
and formed an ECM layer containing laminin « 5 around cyst
structure.  Given that laminin o 1 associated with
cholangiocytes is replaced by laminin «5 in the perinatal
period, these two « chains may have different roles for
cholangiocyte differentiation of HPPL.
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Interaction between integrin and basement
membrane during tooth organogenesis

Satoshi Fukumoto', Kenji Yuasa?, Emiko Fukumoto’, Aya Yamada®,
and Tsutomu Iwamoto®

'Division of Pediatric Dentistry, Tohoku University Graduate School of
Dentistry

“Section of Pediatric Dentistry, Faculty of Dental Science, Kyushu
University

*Division of Preventive Dentistry, Nagasaki University Graduate
School of Biomedical Sciences

In tooth development, the oral ectoderm and mesenchyme
coordinately and reciprocally interact through the basement
menbrane for their growth and differentiation to form the
proper shape and size. Previously, we showed that integrin o 6
3 4-laminin o 5 interaction is important for the determination
of tooth morphology. Lama5-null mice develop a small tooth
germ with defective cusp formation and have reduced
proliferation of dental epithelium. Also, cell polarity and
formation of the monolayer of the inner dental epithelium are
disturbed. Integrin 3 1 is also expressed in both dental
epithelium and mesenchyme. However the role of integrin 3 1
in tooth development have never clearly understood. We
created integrin 3 1 conditional knockout mouse under control
of cytokeratin-14 promoter. These mice showed enamel
hypoplasia and delayed tooth eruption. Ameloblast and
odontoblast secrete enamel and dentin matrix to form
mineralized tissues at the same time. However, ameloblast
differentiation and polarization were delayed in mutant mice,
whereas odontoblasts start the secretion of dentin matrices. At
maturation stage, ameloblasts detached from tooth and formed
cyst like structure indicating that integrin 3 1-basement
membrane interaction is important for ameloblast
differentiation.
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Multiple functional roles of perlecan in neuromuscular
tissues

Eri Arikawa-Hirasawa', Xu Xhuo', Akira Futatsugil, Naoki Ichikawa',
Keisuke Kosaki?, and Yoshihiko Yamada®

'Juntendo University School of Medicine
NIDCR, NIH

Perlecan is a large heparan sulfate proteoglycan expressed in all
basement membranes. Perlecan binds extracellularmatrix
molecules, growth factors, and receptors and is implicated in
many biological functions. Mutations in the perlecan gene were
identified in 2 human disorders: The functional loss of perlecan
causes lethal perinatal chondrodysplasia in mice and human.
Functional mutations cause Schwartz-Jampel syndrome (SJS),
which is characterized by myotonia and mild
chondrodysplasia.

A mouse model for SIS was created by rescuing the perinatal
lethality of perlecan-null mice by expressing recombinant
perlecan only in cartilage under the control of a
cartilage-specific promoter. The mutant mice survived and
developed myotonia, which was characterized a continuous
discharge on the electromyography and myopathy. Analyses of
the neuromuscular junction (NMJ) of the lethality-rescued
mice showed a partial deficiency of acetylcholine esterase
(AChE). These results indicate that the continuous discharge in
perlecan-null muscle is partly caused by AChE deficiency in
the NMJ. The mutant mice also developed muscle
degeneration and hypertrophy, suggesting that perlecan plays a
role in maintaining muscle homeostasis. To address this
question, we analyzed biological activities of muscle cells from
perlecan-null mice with those of wild-type mice. To address
this question, we analyzed biological activities of muscle cells
prepared from perlecan-null mice and compared them with
those of wild-type muscle cells. Proliferation and differentiation
of myoblasts, and acetylcholine-mediated calcium influx
were analyzed. Our preliminary results in vitro and in vivo
results suggest that perlecan exerts multiple activities in adult
muscle function and maintenance.
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Syndecan-binding peptide PEP75 derived from
laminin a3 LG4 stimulates keratinocyte migration
and wound healing in vivo

Atsushi Utani', Er Araki, Yutaka Momota®, Takeshi Tog03,
Motoyoshi Nomizu*, and Yoshiki Miyachi'

"Department of dermatology Graduate School of Medicine Kyoto
University

Department of Veterinary Internal Medicine, Faculty of Agriculture,
Iwate University,

*Department of Plastic and Reconstructive surgery, Graduate School
of Medicine Kyoto University

“Laboratory of Clinical Biochemistry,School of Pharmaceutical
Science, Tokyo University of Pharmacy and Life Science

Our research interest has focused on the biological functions of
Laminin 5 (Lm-332). We have identified several active sites for
cell adhesion by use of Laminin 5-derived synthetic peptides.
We previously demonstrated that the synthetic peptide
containing syndecan-binding sequence within laminin-5 «3
chain LG4 module, which we designated as PEP75,
promoted keratinocyte migration. In this study, mechanisms in
which PEP75 induces cell migration was extensively analyzed
in vitro. Further, PEP75 topically applied on skin wound
significantly promoted wound closure in the back skin of mice
and in rabbit ear.

Adhesion and spread assays were performed using various
neutralizing antibodies and overexpression of cell surface
molecules, showing that cells required syndecan for both
adhesion and spreading on PEP75, whereas integrin (3 1 was
not required. Meanwhile integrin 3 1 was shown to be
involved in the PEP75-induced cell migration by scratch assay
and colloidal gold phagokinetic assay.

Addition of PEP75 as well as recombinant «3LG4 in the
culture medium triggered cluster formation containing
syndecan 4 on the cell surface. The clusters of syndecan 4
induced by cross-link with anti-mouse IgG antibody were
found to colocalize with integrin 3 1. Pulse-chase study
disclosed that PEP75 treatment retained activated form of
integrin 3 1 at cell-cell contact. PEP75 significantly enhanced
cell adhesion to extracellular matrices, demonstrating that
integrin 3 1 was functionally activated by PEP75.

These results propose a possibility that PEP75 could accelerate
reepithelialization of skin wound by activating integrin 31 and
may serve as a novel therapeutic reagent for chronic skin
ulcers.
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FENEBE AR LD Z TN TH S,

Keratinocyte lipid transporter ABCA12 is a key
player in skin lipid barrier formation

Masashi Akiyama'

'Department of Dermatology, Hokkaido University Graduate School of
Medicine

A keratinized barrier is essential for our evolutionary
adjustment to living in a dry environment. Intercellular lipid
layers in the stratum corneum are indispensable for proper skin
barrier function. ABCA12 belongs to a large superfamily of the
ATP-binding cassette (ABC) transporters, which bind ATP and
aid in the transport of various biomolecules across the limiting
membrane. The ABCA subfamily, of which the ABCA12
is a member, works in lipid transport. We have identified
ABCAI12 as a keratinocyte lipid transporter associated
with keratinocyte lamellar granules. Lamellar granules are
involved in lipid transport and secretion in epidermal
keratinocytes and a loss of ABCA12 function leads to
defective lamellar granule lipid transport and a
malformation of stratum corneum lipid barrier, resulting in
harlequin ichthyosis, one of the severest genodermatosis.
Immunoelectron microscopy and immunofluorescence studies
revealed that ABCA12 is localized in the Golgi apparatus,
trans-Golgi network and lamellar granules in human granular
layer keratinocytes. In addition, ABCA12 was expressed from
the very early stages of human fetal skin development.
Filaggrin is also a key protein involved in skin barrier function
and mutations in FLG, the gene encoding filaggrin, are thought
to be associated with lipid barrier defects in atopic dermatitis.
We have demonstrated unique FLG mutations that are
important predisposing factors for atopic dermatitis in the
Japanese population.

Considering all these facts together, we now understand that
malformation of the epidermal lipid barrier plays a major role
in the pathogenesis of both rare and more common skin
disorders including ichthyosis and atopic dermatitis.
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Regulatory molecules in feto-maternal interface in
bovine

Kazuyoshi Hashizume'

"Iwate University

Implantation includes intricate processes involving various
factors derived from the embryo and the mother; cells that
derived different origin contact and make one organ, ie.,
placenta. It involves complex molecular and mechanical events
such as cell-cell interaction, because in bovine, implantation
begins in a small area in the endomterium, namely, the caruncle.
Immediately before the attachment of trophoblast cells to the
endometrium, bovine embryos begin to elongate and grow to a
size 1000 times greater than that in the blastocyst stage. Only
some trophoblast cells adhere to the endometrial epithelia in a
small area during the initiation period. Adhesion molecules,
like integrins, fibronectin, lamin, and Muc-1, are expressed in
the interface area. Extracellular matrix-degrading molecules are
detected in the endometrium and trophoblast. Cathepsins,
which are peptidases, are specifically expressed in the critical
period of implantation. The adhesion and remodeling
mechanisms are still unclear, and the molecules that play a
central role in these pathways have not yet been determined.
During implantation, endometrial stromal cells proliferate
extensively, and certain factors that aid this process may be
derived from the embryo; however, no factors have yet been
clarified. In our studies, some specific up-regulated genes have
been detected around implantation in trophoblast cells; these
include genes encoding interferon-tau, trophoblast Kunitz
domain  proteins, pregnancy-associated  glycoproteins,
prolactin-related proteins, and placental lactogen. Some of
these genes are expressed in trophoblast giant cells, which are
specifically found in the caruncle around implantation. These
genes may possibly regulate cell-to-cell interaction during the
peri-implantation period in bovines.



S9 *J:E’riﬂfﬁ&ul £1+% basigin/EMMPRIN @
&E

Onifg &+

N bEE R

Matrix metalloproteinases (MMPs) VIO ISEN
FRZU BTV 7 %AE D IRRBIC IV TEHE RS J%ﬁ'%
72T 2 ENFBITND. ua L Z OVEP LR I
Thod. Fexld, MMP BEIZHET H2EADODE DL
LC, MEAEE A basigin/EMMPRIN  (extracellular matrix
metalloproteinase inducer) (Z7EH L7z. ffilc 7L 5
basigin/EMMPRIN (3, R VEHID A CIER ZeR Al
EAEFEELL TUNVRU . fififE7e & ORMIEEE Z 3y \f =
FEHLUE ORISR MMP-1, 2,3 72 E 2758 LiR
T, SRS 5. Fxid, IBEEDTT L~ A
123V T basigin/EMMPRIN OFEIENTHZ L, &
MR LD FRAE ERZIZ5R < F88L L, MMP-2, MMP-7,
MMP-9 & HHFEBLL TD Z &AL Lz, —,
PRFR  JRIED A A —H— & L CORREM AR5
7=, basigin/EMMPRIN O &3/ ELISA 15 4-fifr L7-.
RRHERE, & /N34 éﬂﬁ@ﬁﬁ’iﬁ%ﬁfﬁ%%@?ﬁé%’i
fiEE, fifiV > WREREE (LAM) &9 Eh/aRs
WTHRUE SRR o, bas1g1n/EMMPRIN oaf“ i
A»P»@BEoOohnl. £/, LRIz T
basigin/EMMPRIN  Z5559~ 5700 U & DI ZEEIEAR )3
BSTo0TId v nEEZ, 7y NGB LRl E
Bl IRy D L THEFE L, basigin/EMMPRIN &
MMPs D3EHAFR LT 5. basigin/EMMPRIN (3,
MMP FBERELISMC Y, F . HIVR R N T o AR—
L =B SILDBRD L v m AROEEZAH S 7 &,
AN OB 7= 2 BE N R 2 B L TV 5.
basigin/ EMMPRIN OJififial 2431 7F 2 AH, JpiEasic
DV TiamaTRDTow.

Role of basigin/EMMPRIN in inflammatory lung
diseases

Tomoko Betsuyaku'

"Hokkaido University School of Medicine

Basigin/extracellular  matrix  metalloproteinase  inducer
(EMMPRIN) is a glycosylated transmembrane protein.
Basigi/EMMPRIN is strongly expressed in fetal lung
epithelium, although it is essentially absent in normal adult
lungs. Pathological upregulation has been reported in lung
cancers, as well as in various malignant tumors. One defining
property of basigiyEMMPRIN is its capacity to stimulate
production of various matrix metalloproteinases (MMPs) by
adjacent mesenchymal cells or cancer cells in an autocrine
manner. We found that it is upregulated in murine
bleomycin-induced lung injury and in human lung fibrosis in
association with MMPs-2, -7, and -9. Basigi/EMMPRIN was
prominent in abnormal epithelial cells, such as hyperplastic
type II cells and alveolar bronchiolization, suggesting a role of
EMMPRIN in re-epithelialization in lung fibrosis. We also
have developed an enzyme-linked immunosorbent assay for
soluble  basigiyEMMPRIN. It was increased in
bronchoalveolar lavage fluids from the patients with lung
fibrosis, pulmonary emphysema and lymphoangiomyomatosis
(LAM). However, the regulatory mechanisms of EMMPRIN
expression under physiological and pathological conditions in
the lungs are not fully understood. We therefore examined its
expression as well as cell growth of rat airway epithelial cells
cultured on various components of basement membrane, and
found the substrate-specificity of basigi’/EMMPRIN induction
in airway epithelial cells. These results imply a potential role of
basigi/EMMPRIN in inflammatory lung diseases.
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EMMPRIN  (Extracellular Matrix  Metalloproteinase
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VAL —7RAA v (BCl BEOEC2) % boEiEa
M2 N7 TdHDH. EMMPRIN 1E, matrix
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I LA e S e S AU T2, 43 EMMPRIN
t MMP FEAEFREEM A AT 5 2 &0, MMP AN
FilZRBW TSR E L CORFEROAR 5T, b
e L TONRT T ) AN OAFAET D AREER B 2 6
N5, L7, EMMPRIN O4 FAERESEIZ &-5-
T HIEHEENL, &DO P WHED SRR K OSHAYE
Mg SO CER S VTRV, B DI, EMMPRIN
EAEFEINRBLT D e ST A SKG-IT A
VWz invitro U AREET UZERW T, MMP ARSI
%5-9% EMMPRIN EC1 R AA > OIEMEN A RIE L
7o ET, [ERHIRES RS N IZHU T C A mRoOH
JWE FAAL VB RFLEFEA LR S FED
EMMPRIN (WhIEMP) 23 ElZHfESN A~ S b =
L, 2O wWhIEMP 37 HaORENEIEAIEET 5 2 &
FRHLZ. &E5I1Z, WhiEMP (2L 50 U AOBENE
PHIEHEDTENERATAY EMMPRIN @ EC2 R A A AAEHE
THZLEEZHALMNILE., AR Y T AT,
EMMPRIN (2L 54 ARROIRE « i5BEtEIC k1T 5
EMMPRIN DIFFEREIS KON R A A~ ORSBEIC
DU CTHHFT DAL T 5.

Molecular mechanisms of EMMPRIN/basigin in
progression of tumor invasion and metastasis

Takashi Sato', Keisuke Imada', and Akira Ito'

'Department of Biochemistry and Molecular Biology, Tokyo
University of Pharmacy and Life Sciences

EMMPRIN  (Extracellular ~ Matrix ~ Metalloproteinase
Inducer)/basigin/CD147 is a membrane-bound glycoprotein
that has two extracellular loop domains; termed EC1 and 2,
individually associated with the biological activities of
EMMPRIN. EMMPRIN stimulates peritumoral fibroblasts to
produce matrix metalloproteinases (MMPs) and thereby
progresses tumor invasion and metastasis in vivo and in vitro.
Recently, EMMPRIN has been reported to be secreted from
tumor cell surfaces by microvesicle and MMP-dependent
shedding systems. Therefore, in addition to the local action on
the membrane-bound EMMPRIN, the paracrine mechanism of
the secreted form is likely to exist in the regulation of MMP
production in tumor environments. However, the active site(s)
for EMMPRIN functions, the regulatory mechanism of
EMMPRIN secretion, and bioactivity of the secreted
EMMPRIN remain to be clarified. Our recent studies revealed
that a whole molecule EMMPRIN (whIEMP) with
transmembrane and cytosolic regions was constitutively
secreted into culture medium in human tumor cells, of which
secretion was augmented under low-cell density conditions.
Furthermore, whIEMP stimulated tumor cell migration through
an active site in EC2, which differed from the active site in EC1
for MMP induction. These results suggest that the secreted
whIEMP progresses tumor invasion and metastasis by not only
the known MMP inducible effect but also novel action that
EMMPRIN augments tumor cell migration via EC2 domain.
In this symposium, we would like to introduce our latest
findings about the molecular features of EMMPRIN focusing
on the progression of tumor invasion and metastasis.
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Heparanases expressed on cell suface and in
nucleus: their distinct roles in cell invasion and
differentiation

Motowo Nakajima '

!Johnson & Johnson, New Business & Technology Transfer

Heparanase (HPSE) is a heparan sulfate specific endo-beta-D-
glucuronidase. Expression of HPSE activity is associated with
ECM degradation by tumor cells. A good correlation is
observed between HPSE activity and metastatic potential of
tumor cells. Our recent study demonstrated that expression
levels of HPSE mRNA and protein were significantly higher in
clear cell renal cell carcinomas (RCCs) than in papillary RCCs,
chromophobe RCCs and non-neoplastic renal tissues. HPSE
protein expression levels were positively correlated with
progression of primary tumor, distant metastasis, venous
invasion and pathological stage. siRNA targeting HPSE down-
regulated HPSE mRNA and protein expression, and resulted in
inhibition of the invasion of RCC cells.

In an in vitro differentiation model using human leukemia
U937 cells the cell surface expression of HPSE induced by
TPA is mediated by microtubles, and its localization to invasion
front initiasted by cell adhesion and chemoatractants is
dependent on F-actin. HPSE is located not only in cytoplasm/
cell surface but also in nucleus. Nuclear translocation of
HPSE is a key step in cell differentiation of a variety of cancer
cells. An in vitro differentiation model of HL-60 cells with TPA
revealed nuclear translocation of HPSE driven by HSP90.
Inhibition of nuclear translocation of HPSE abolished TPA-
induced differentiation. Only active form of HPSE was
detected in nucleus, and nuclear translocation of enzymatically
active heparanase was sufficient for differentiation induction,
while nuclear transduction of catalytic negative HPSE did not
cause differentiation. Exploring such a novel function of HPSE
would lead to development of a new strategy for cancer
therapy.
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Chondroitin  sulfate: saccharide structure and
biosynthesis

Hideto Watanabe'

! Aichi Medical University, Institute for Molecular Science of Medicine

Chondroitin sulfate (CS) comprises repeating disaccharide
units of N-acetylgalacosamine (GalNAc) and glucuronic acid
(GlcA) residues with sulfate residues at various positions. CS
chains are covalently bound to a core protein  of
proteoglycans including aggrecan and versican/PG-M.
Although ubiquitously expressed, CS is most abundant in
cartilage and the central nervous system. Recent studies have
revealed specific functions of CS chains such as inhibition of
neuro-regeneration and a critical role of chondroitin saccharide
backbone in cell division in C. elegans. To date, six
glycosyltransferases involved in CS biosynthesis have been
identified. Recently, we found that, among these enzymes, CS
N-acetylgalactosaminyltransferase-1 (CSGalNAcT-1) plays a
critical role in CS biosynthesis in cartilage. Overexpression of
the enzyme demonstrated 2.2-fold increase of CS on aggrecan
molecule and its in vivo overexpression in the intervertebral
disc showed increase of CS in the matrix. In this symposium,
CS saccharide structure, CS biosynthesis and modification, and
in vivo functions of CS will be discussed.
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Synthesis of chondroitin sulfate using genetic
engineering

Nobuo Sugiura'

Institute for Molecular Science of Medicine, Aichi Medical University

Chondroitin sulfate (CS) is widely distributed in extracellular
matrices and connective tissues of most animals as
proteoglycans and plays important biological functions such as
morphological maintenance of joint cartilage, regeneration of
nervous system, regulation of immunological system, and cell
development. CS is a linear polysaccharide chain with an
alternating carbohydrate backbone (chondroitin, CH) of
N-acetyl-D-galactosamine (GalNAc) and D-glucuronic acid
(GIcA), and is sulfated at C4 and/or C-6 position of GalNAc
and/or C-2 position of GlcA. The chain elongation is catalyzed
by Dbi-ffunctional glycosyltransferases. The  diverse
sulfo-modifications are carried out by specific sulfotransferases.
Active structures in the complex molecules of CS represent the
various biological functions. Although bacteria do not
synthesize CS-proteoglycans, E. coli strain K4 produces a
polysaccharide similar to CH as a capsule antigen. We have
cloned the gene cluster from E. coli strain K4 encoding CH
polymerase (K4CP) that transfers GalNAc and GlcA
alternately to CH acceptor substrate. We have expressed the
recombinant K4CP enzyme and the mutants that produce not
only oligosaccharides stepwisely but also super-high molecular
polysaccharides of CH chain. The CH chains thus obtained are
then subjected to sulfation at various positions by recombinant
sulfotransferases obtained from cultures of baculovirus-infected
insect cells having the sulfotransferase genes. These techniques
would enable production of CS oligo- and poly-saccharides
with specific structures, and would provide a useful tool for
analysis of structure-function relationship.
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The chondroprotective action mechanisms of
chondroitin sulfate

Keisuke Imada', Takashi Sato', and Akira Ito'

'Department of Biochemistry and Molecular Biology, School of
Pharmacy, Tokyo University of Pharmacy and Life Sciences

Chondroitin sulfate is a most abundant glycosaminoglycan in
articular cartilage, and participates in the maintenance of
cartilage structure and function as the main glycochain of
aggrecan. Chondroitin sulfate extracted from mammalian or
shark cartilage is widely taken around the world as a dietary
supplement and/or medicine for the prevention of joint diseases
including osteoarthritis. Chondroitin sulfate is well recognized
as a symptomatic slow-acting drug for osteoarthritis
(SYSADOA). However, its action mechanisms on the
metabolism of cartilage matrices are not well understood.

We examined the effect of chondroitin sulfate on the expression
of aggrecan core protein mRNA in human articular
chondrocytes cultured in alginate beads. Both chondroitin
sulfates (1 to 100 u g/ml) derived from porcine and shark
cartilage slightly but steadily increased the aggrecan core
protein mRNA after six days of treatment. Furthermore, these
chondroitin sulfates augmented the production of endogenous
MMP inhibitor, TIMP-1 in cultured human synoviocytes in a
dose-dependent manner after four days of treatment.
Chondroitinase ABC-pretreated chondroitin sulfate did not
exert any effect on synoviocytes, suggesting that chondroitin
sulfates with high molecular mass maintain bioactivities.
Therefore, chondroitin sulfates are likely to exert
chondroprotective action in long-term use through the
promotion of aggrecan and TIMP-1 production.
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Effect of chondroitin sulfate on synovial production
of hyaluronan in an animal model of knee
osteoarthritis (OA)

Yoshihiro Nomura ', Chikako Murasawa !, and Mutsuto Watanabe'

! Agriculture, Tokyo University of Agriculture and Technology

Chondroitin sulfate (CS) is particularly one of the symptomatic
slow-acting drugs for treating osteoarthritis (OA). OA is the
most common disorders of the synovial joints in middle-aged
and older people. There are about seven million people suffered
from this disease in Japan. It is reported that the concentration
and molecular weight of synovial hyaluronan (HA) are
decreased in OA. By intra-articular injection of HA, the
improvement of the OA clinical symptoms is observed. CS has
also recently been shown to have a inhibitory effect on
osteoarthritic structural changes in the subchondral bone.
However, the precise mechanism of CS on OA is not clear. We
tested the effect of CS on OA using a murine STR/ort model in
Vivo and rabbit synoviocytes in vitro.

About 85% of all STR/ort strain of male mouse develop OA in
the medial tibial plateau. After 30 weeks breeding, CS (1000
mg/Kg BW) was orally administrated on STR/ort model for 4
weeks. Mankin score of control groups was about 9.1, and that
of CS intake groups was about 6.8. Structural part of this score
remarkably improved by administration of CS. CS increased
mRNA expression of HAS-1 and HAS-2 in HIG-82 cells
from synovial membrane of rabbit joint. By analysis of CS
stimulated medium by cellulose-acetate membrane
electrophoresis, there was no difference in HA concentration,
but the HA with distinctive mobility was detected. CS directly
influences the structure of synovial HA, this indicates that CS
may have a structure modifying effect through HA metabolism
in synovial fluid.
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The role of processing of DANCE/fibulin-5 in elastic
fiber assembly

Masahito Horiguchi', Tetsuya Ohbayashi’, and Tomoyuki Nakamura’®

1Department of Cardiovascular Medicine, Graduate School of
Medicine, Kyoto University

Division of Laboratory Animal Science, Research Center for
Bioscience and Technology, Tottori University,

*Department of Pharmacology, Kansai Medical University

Elasticity is an important character of various human organs,
such as aorta, lungs and skin. Loss of elasticity may cause
aging related signs, such as tortuous aorta, lung emphysema
and loose skin. Elastic fibers, important components for
elasticity, are known to be composed of polymerized elastin
and microfibrils and microfibril-associated proteins. However,
precise mechanisms of elastic fiber assembly are still not
elucidated. We have previously reported that DANCE
(Developmental Arteries and Neural Crest EGF-like, or
fibulin-5) is indispensable for elastogenesis because elastic fiber
formation is impaired in DANCE deficient mice. DANCE is
a secreted protein, which colocalizes with elastic fibers and is
abundantly expressed in developing arteries.  In vitro analysis
showed that DANCE assembles with microfibrils and induces
elastic fiber formation. DANCE is cleaved at its N-terminal
region by serine protease, and the truncated form of DANCE
loses its ability to promote elastic fiber assembly in vitro.  As
this truncated form of DANCE increases in aged mice, it is
implied that the accumulation of the truncated form of
DANCE have some pathological meaning in aging related
symptoms.We have generated gene-targeted mice in which a
truncated form of DANCE is knocked-in. These mice have
loose skin, firm aorta, but the phenotype was not the same as
that of DANCE deficient mice, suggesting that the truncated
DANCE may have something to do with elastogenesis.
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Role of lysyl oxidase and lysyl oxidase like-1 in the
process of elastic fiber formation

Makoto Muramatsu ', Risa Nonaka', Hiroshi Wachi', and Yoshiyuki
Seyama'

'Department of Clinical Chemistry, Hoshi University School of
Pharmacy and Pharmaceutical Sciences
*Department of Clinical Chemistry, Hoshi University School of
Pharmacy and Pharmaceutical Sciences

[Aims] Lysyl oxidase (LOX) and LOX like-1 (LOXL-1)
plays an important role on the deposition and maturation of
tropoelastin (TE). However it is still unclear in detail. In the
present study, we investigated elastic fiber formation using
sIRNA of LOX and LOXL-1.

[Methods] Recombinant human TE (‘TE) was added to
human retinal pigment epithelial cells (ARPE-19 cells) after
trasfection with siRNA of LOX or LOXL-1. Expression of
mRNA and deposition of rTE was evaluated by RT-PCR and
Immunofluorescence, respectively.

[Results] Immunofluorescence showed that deposition of rTE
are completely inhibited on siLOX, but not siLOXL-1, without
change of fibrillin-1 fiber formation.

[Conclusions] Our data cleared that LOX plays critical role
on the deposition of TE.

This study would provide beneficial information on the
understanding of mechanism of elastic fiber formation.
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(1) Nature 446,97—101 (2007)
(2) J. Biol. Chem. 282, 17289—96 (2007)

Immobilization and spatially restricted actions of
FGF-2 into cubic proteinous microcrystals that are
insoluble in a physiological cellular environment

Yuji Hiraki', Chisa Shukunami', Yuriko Nishizaki', Akiko Furuyama®,
Hiroyuki Notsu?, and Hajime Mori®

"Institute for Frontier Medical Sciences, Kyoto University
?Insect Biomedical Research Center, Kyoto Institute of Technology

The supramolecular architecture of the extracellular matrix and
the disposition of its specific growth-regulating molecules give
rise to variable heterotopic signaling cues at a single cell level in
vivo. Aiming at the application in regenerative medicine, we are
developing a novel tool for a minute manipurations of growth
and differentiation of tissue stem cells or progenitors at a
particular position of the organ/tissue. We report here the
successful occlusion of human FGF-2 into the cubic inclusion
bodies (FGF-2 polyhedra) of the Bombyx mori cytoplasmic
polyhedrosis virus (BmCPV). The polyhedra are proteinous
cubic crystals of several microns in size that are insoluble in the
extracellular milieu (1). Purified FGF-2 polyhedra were found
to stimulate proliferation and phosphorylation of p44/p42
mitogen-activated protein kinase in cultured fibroblasts.
Cellular responses were blocked by a synthetic inhibitor of the
FGF signaling pathway, SU5402, suggesting that FGF-2
polyhedra indeed act through FGFreceptors. Moreover, FGF-2
polyhedra retained potent growth stimulatory properties even
after desiccation. Thus BmCPV polyhedra microcrystals that
occlude extracellular signaling proteins are a novel and
versatile tool that can be employed to analyze cellular behavior
at the single cell level (2).

(1) Coulibaly, F. et al. Nature 446, 97-101 (2007)
(2) Mori, H. etal. J. Biol. Chem. 282, 17289-96 (2007)
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Role of Rho-ROCK signaling pathway on the elastic
fiber formation

Tatsuya Ogawa', Risa Nonaka', Hiroshi Wachi', and Yoshiyuki
Seyama'

'Department of Clinical Chemistry, Hoshi University School of
Pharmacy and Pharmaceutical Sciences

Background & Aims: Recently it has been reported that
fibronectin fiber formation is closely related to Rho and
Rho-associated coiled-coil forming kinase (ROCK) signaling
pathway. Our purpose of this study was to investigate the
relationship between Rho-ROCK  signaling pathway and
elastic fiber formation.

Methods: Rat lung fibroblast cells (RFL-6 cells) or human
retinal pigment epithelial cells (ARPE-19 cells) were treated
with Y-27632, one of Rho kinase inhibitor. Elastic fiber
formation was evaluated by immunofluorescence staining and
semi-quantitative ELISA. Moreover, mRNA expression of
elastic fiber related molecule was determined by RT-PCR.
Results: Immunofluorescence staining showed that treatment
with Y-27632 cause abnormal fibrillin-1 fiber in both RFL-6
cells and ARPE-19 cells. Tropoelastin deposition was markedly
inhibited only by treatment with high concentration of Y-27632.
Moreover, mRNA expression of lysyl oxidase (LOX),
microfibril-associated glycoprotein (MAGP), and fibrillin-1
was suppressed by treatment with high concentration of
Y-27632.

Conclusions: In this study, our data revealed that dibrillin-1
fiber formation was regulated via Rho-ROCK signaling
pathway. Our unpublished data showed down regulation of
LOX mRNA expression by treatment with siLOX completely
inhibited the deposition of tropoelastin. Thus, we considered
that inhibition of tropoelastin deposition result in the
suppression of LOX mRNA by treatment with high
concentration of Y-27632. Fibrillin-1 is one of important
molecule for elastic fiber formation. Our present study would
be useful for understanding of mechanisms of fibrillin-1 fiber
formation.
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Study of tropoelastin degradation with THP-1 cells

Ayako Kogal, Risa Nonaka', Takashi Kobayashiz, Hiroshi Wachi', and
Yoshiyuki Seyama

'Department of Clinical Chemistry, Hoshi University School of
Pharmacy and Pharmaceutical Sciences
Department of Dermatology, National Defense Medical College

[Aims] The degradation of elastic fibers plays an important
role in chronic obstructive pulmonary disease (COPD) or
atherosclerosis. It is known that Matrix metalloproteinases
(MMPs) related in the degradation of elastic fiber is produced
by alveolar macrophages. Our aim of this study was to
examine the degradation of tropoelastin in human monocyte
leukemia (THP-1) cells.

[Methods] THP-1 cells were differentiated into macrophages-
like cells by treatment with TPA (12-o- tetradecanoylphorbol-
13-acetate). The conditioned medium from THP-1 cells or
macrophage cells was used in this study. The expression of
MMPs was determined by gelatin zymography and RT-PCR.
Moreover, recombinant tropoelastin (‘TE) in the conditioned
medium was incubated at 37°C. Then western blot analysis
was performed for evaluation of the degradation of rTE. In
some experiments, various protease inhibitors were used

[Results] Gelatin zymography and RT-PCR showed that
macrophages-like cells remarkably express MMP-9. However,
degradation of rTE in conditioned medium from
undifferentiated THP-1 cells was higher than that in
conditioned medium from macrophages-like cells. The
degradation of rTE was inhibited when conditioned medium
was treated with heat or was added protease inhibitor, but not
EDTA.

[Conclusion] It is believed that the proteases produced by
macrophages are able to degrade elastic fibers. However our
data suggest that monocyte cells, such as THP-1 cells, play a
critical role in the degradation of elastic fibers. This present
study would provide us new information about the degradation
of elastic fibers in COPD or atherosclerosis.
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Low oxygen culture on collagen gel stimulates
differentiaton of human and hamster fetal
pulmonary epithelial cells to neuroendocrine cells

Yuji Takahashi', Yoshiaki Chida', Fukiko Kato', Yutaka Furugen',
Koichi Iguchi', and Shigeru Takahashi'

'School of Life Sciences, Tokyo University of Pharmacy and Life
Sciences

Pulmonary neuroendocrine cells (PNEC) locating mainly on
the terminal airway epithelium play endocrine and paracrine
secretory roles associated with nerve fibers. Their traditionally
ascribed functions include chemoreception and regulation of
lung morphogenesis, development and growth. Moreover,
PNEC may be important for inflammatory responses, and
pivotal for lung stem cell niches. There is recent evidence that
neuroendocrine differentiation in the lung is regulated by genes
and pathways that are conserved in the development of the
nervous system from Drosophila to humans (such as
achaete-scute  homolog-1:Ash-1), or implicated in the
carcinogenesis of the nervous or neuroendocrine system (such
as the retinoblastoma tumor suppressor gene). However,
mechanism of PNEC differentiation is unclear. To examine
the pathways to the PNEC differentiation, we tried to establish
in vitro PNEC differentiation system. We used hamster and
human fetal lung epithelial cell lines (M3E3/C3 and HFBE)
which are seem to be progenitor of distal airway and alveolar
epithelial cells. Culture of these undifferentiated cells on
collagen dish under hypoxic condition stimulated
cytodifferentiation to  neuroendocrine-like  phenotype.
Accumulation of reductive granules and upregulation of Ash-1
mRNA were prominent. These results suggest that hypoxic
condition combining with extracellular matrix signals could
promote PNEC cytodifferentiation.
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Regulatory mechanism of a sustained activation of
ERK signaling pathway in Calul lung squamous
carcinoma cell migration: Implication of PP2A/
B56gamma, B56delta and IEX-1

Yoshihiro Nishimura', Eri Shimada', and Ei Kawahara'

'Division of Health Science, Kanazawa University Graduate School of
Medical Science

Cell migration requires sustained activation of ERK co-
stimulated by growth factors and cell-matrix adhesion.
Recently, it has been reported that B56 family PP2As directly
dephosphorylate ERK and IEX-1 inhibits the action. It is
suggested that ERK phosphorylation could be sustained due to
the mechanism. To elucidate that PP2A/B56 and IEX-1 are
implicated in sustained phosphorylation of ERK and regulate
cell migration, the function of PP2A/B56s and IEX-1 were
analyzed by RNAi method. Migratory ability was evaluated by
migration assay using Transwell. EGF-stimulated Calul cell
migration on collagen was enhanced in a dose-dependent
manner, and the maximum effect was revealed at a
concentration of 10 ng/ml. Thr/Tyr phophorylated (pTpY)-
ERK in the cells co-stimulated with collagen and EGF
remained at the high level. When the expression of IEX-1 was
inhibited, migration was inhibited. The levels of pTpY-ERK
decreased. IEX-1 protein was upregulated 30 min after
co-stimulation. When B56gamma or B56delta was inhibited,
migration was inhibited and the level of pTpY-ERK decreased
contrary to our expectation. These results might have been
caused by the saturation effect of phosphorylation of ERK and
migration when cells were co-stimulated with 10 ng/ml EGF
and collagen. Then, in BS6gamma-RNAI cells stimulated with
a lower concentration of EGF, the cell migration was enhanced
and the level of pTpY-ERK increased. These results elicited
that the sustained activation of ERK induced by IEX-1 in a
positive feed back manner causes cell migration. The effect of
upregulated IEX-1 has been suggested to be caused by
inhibition of PP2A-mediated dephosphorylation of ERK.
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Evidence of corporation of ROCK and mDia in actin
stress fiber formation of human dermal fibroblasts
with SIP stimulation

Tomoko Syuto', Masatoshi Abe', and Osanu Ishikawa'

'"The Department of Dermatology, Gunma University Graduate Scool
of Medicine

Sphingosine 1-phosphate (S1P) is a biologically active lipid
mediator with a lot of pivotal roles in the regulations of cell
growth, migration, differentiation and apoptosis. However, the
signal transduction promoted by SIP in human dermal
fibroblasts is still unclear. We investigated the signal
transduction by S1P in human fibroblasts using collagen
matrices contraction. This study aims at investigating whether
or not SIP has the possibility to apply the treatment for
cutaneous wound healing in the future. We found that S1P
promoted floating collagen matrices contraction (FMC), as a
model of initial phase of wound contraction, and some kinds of
G protein, Gia, Rac 1, Rho and ROCK (Rho associated
coiled-coil forming kinase) were involved in S1P promoting
FMC. However, ROCK was considered to be partially
involved in S1P promoting FMC. mDia as well as ROCK have
been recognized to be putative downstream target molecules of
Rho. In mDia-silenced cells, ROCK inhibitor suppressed the
stress fiber formation regardless of the presence or absence of
SIP. Our results indicate mDia as well as ROCK may be
involved in the downstream of Gi«, Racl and RhoA on
developing actin stress fiber of human dermal fibroblasts with
SIP stimulation.
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Syndecan-mediated cell attachment and integrin-
mediated cell attachment

Kazuki Kobayashi', Kentaro Hozumi', Natsumi Yamagatal, Dai
O‘ragiri1 , Yamato Kikkawa', Yuichi KadoyaQ, and Motoyoshi Nomizu'

'Laboratory of Clinical Biochemistry, Tokyo University of Pharmacy
and Life Sciences
Department of Anatomy, Kitasato University School of Medicine

Laminins are a family of heteromeric glycoproteins
specific to basement membranes. Laminin « 1 chain has
a large globular domain consisting of five modules LG1-5.
We previously identified a syndecan binding peptide AG73
(RKRLQVQLSIRT) and an integrin «2 31 binding peptide
EF-1 (ATLQLQEGRLHFMFDLGKGR) from laminin « 1
chain LG4 module. Site-directed mutagenesis analysis of the
LG4 protein demonstrated that the AG73 site promotes
syndecan-mediated cell attachment and the EF-1 site promotes
cell spreading through integrin o2 3 1. When AG73 and EF-1
peptides were conjugated on a chitosan membrane, the
AG73-chitosan membrane promoted strong cell attachment
through syndecan and the EF-1-chitosan membrane promoted
cell spreading through integrin «2 3 1. When we compared
the speed of cell attachment to the peptides, AG73 showed
faster cell attachment than that of EF-1. Further, we conjugated
both AG73 and EF-1 on a chitosan membrane with various
ratios and tested their cell attachment and spreading activities.
AGT73-EF1(1:9)-chitosan membrane promoted the strongest
cell attachment and spreading. These results suggest that the
peptide-chitosan approach has a potential to use as
multifunctional biomaterials for analyzing cell attachment
mechanisms and tissue engineering,
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Extracellular regulation of myostatin signaling by
perlecan

Takako Sasaki', Dorothe Spi]]mannz, Zhuo Xu2, and Eri Hirasawa >

'Shriners Hospital for Children and Department of Biochemistry and
Molecular Biology, Oregon Health & Science University

*Department of Medical Biochemistry and Microbiology, Uppsala
University

*Department of Neurology, Juntendo University School of Medicine

Myostatin (GDFS8), a member of the TGF-f superfamily,
functions as a negative regulator of muscle growth. Loss of
function mutations cause muscle hypertrophy and hyperplasia.
To identify extracellular regulators of myostatin, we performed
screens of cell culture supernatants with the myostatin
propeptide.  Blot overlay assays demonstrated binding of the
myostatin propeptide to a proteoglycan secreted into the
medium by A204 rhabdomyosarcoma cells. Treatment with
heparanase abolished the binding. Perlecan, a heparan sulfate
(HS) proteoglycan found in basement membranes and in
cartilage, has three HS chains located in the N-terminal domain
I'and one in the C-terminal domain V.  In order to test whether
the myostatin-binding protein was perlecan, recombinant
perlecan peptides and full-length perlecan from EHS sarcoma
were tested in ELISA.
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Pericellular matrix formation alters the efficiency
of intracellular uptake of oligonucleotides in
osteosarcoma cells

Yoshitaka Suzuki', Yoshihiro Nishida', Takahiro Naruse?, Takefumi
Gemba®, and Naoki Ishig,ru.m1

"Nagoya University Graduate School of Medicine, Orthopedic Surgery
Nagoya Kyoritsu Hospital Orthopedic Surgery
3Anges MG

One of the crucial roles of tumor extracellular matrix (ECM) is
to act as a barrier to drug delivery. In this study, we analyzed the
relationship between the formation of tumor ECM and the
efficiency of intracellular uptake of oligonucleotides in human
osteosarcoma cell lines, HOS and MG-63. Oligonucleotides
used in this study were nuclear factor kappa B (NF- « B) decoy
which might be a therapeutic tool for neoplasms. Pericellular
matrix formation was examined by particle exclusion assay and
3-dimensional cell culture. Cellular uptake of FITC-labeled
NF- k B decoy was evaluated by fluorescent microscopy and
flowcytometry. NF- k B activation was investigated with
ELISA and western blot. Effects of NF- kB decoy on cell
viability and cell cycle arrest in MG-63 cells were determined
by MTT assay and flowcytometry, respectively. MG-63 cells
exhibited abundant pericellular matrix with time compared
with HOS cells. Uptake of FITC-labeled NF- « B decoy
decreased in MG-63 cells with time but not in HOS cells in
both monolayer and 3-dimensional cell culture using matrigel.
However, after enzymatic removal of pericellular matrix, the
uptake markedly recovered in MG-63 cells. NF- k B decoy
inhibited cell proliferation and induced GO/G1 cell cycle arrest
in MG-63 cells. These results suggest that abundant pericellular
matrix might disturb the uptake of NF- k B decoy. Therefore,
modification of pericellular matrix composition would increase
the efficacy of exogenous oligonucleotides treatment for
neoplasms.
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Increased fibronectin fibrillogenesis in vinexin
deficient mouse embryonic fibroblast cells

Noriyuki Kioka', Honami Takahashi', Megumi Takegami', Takayuki
Sogabel, Kazumitsu Ueda'

'Division of Applied Life Sciences, Graduate School of Agriculture,
Kyoto University

Secreted fibronectin as a dimer is reorganized into insoluble
fibrils at cell surface. The reorganization process involves the
association of fibronectin with its cell surface receptor, integrin
alphaSbetal. Fibrillar adhesions, which include integrin
alphaSbetal and tensin, are thought to be the initiation process
of fibronectin fibrillogenesis. Molecular mechanisms how
fibrillar adhesions are formed and how fibronectin
fibrillogenesis is initiated are not fully understood. We
previously showed that a focal adhesion protein, vinexin, is
localized at fibrillar structure in vinculin-null cells. Here we
show that this fibrillar structure contained the integrin alphas,
suggesting that vinexin can be localized at fibrillar adhesion in
a specific condition. We next examined the effect of disruption
of vinexin gene on formation of fibrillar adhesion and
fibronectin fibrillogenesis. We, first, generated the embryonic
fibroblast cells from wild-type and vinexin-knockout mice.
Enhanced fibrillar staining of integrin alpha5 and tensin was
observed in vinexin-knockout cells compared to in wild-type
cells. Furthermore, fibronectin fibrillogenesis was also
enhanced in vinexin-knockout cells. Interestingly, expression of
integrin alphaS and fibronectin was increased, although
expression of tensin was unchanged. These observations
suggest the role of vinexin in the formation of fibrillar adhesion
and fibronectin fibrillogenesis.
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Establishment of a mouse partial bile duct ligation
(BDL) model and its application for evaluating
beneficial effects of anti-fibrotic reagents

Tadashi Moro', Sachie Nakao, Reiichi Higashiyamaz, Kazuo Tkeda®,
Isao Okazaki*, and Yutaka Inagaki®

'Research Laboratory of Minophagen Pharmaceutical Co., Ltd.

?Liver Fibrosis Research Unit, Tokai University School of Medicine
*Department of Anatomy, Graduate School of Medicine, Osaka City
University

“Sanno Hospital, International University of Health and Welfare

Background & Aims Liver fibrosis is caused by several
different mechanisms such as hepatocellular necrosis and
chronic cholestasis. Although BDL is frequently used for
evaluating beneficial effects of anti-fibrotic reagents in the
cholestasis-induced fibrosis, it is often accompanied by severe
jaundice and bleeding tendency. Here we examined
postoperative survival rates and activation of «2(I) collagen
(COL1A2) promoter in each lobe following partial BDL by
utilizing transgenic mice harboring COL1A2 enhancer/
promoter linked to either EGFP or luciferase gene.

Methods Survival rates were studied until day 14 after ligation
of the common bile duct or the left hepatic duct. Liver
specimens were subjected to Mallory-Azan staining estimating
degree of fibrosis, and confocal microscopic examination
detecting EGFP and « SMA expression. COL1A2 promoter
activities were determined quantitatively by luciferase assays.

Results Survival rate at day 14 was 42.8 % in common BDL
mice, whereas it was statistically improved to 88.2 % in the left
partial BDL animals. There was no jaundice or bleeding
tendency observed in the latter mice. Extensive fibrosis as well
as EGFP and o SMA expression were observed around the
dilated bile ducts only in the left lobe. The mean COL1A2
promoter activity in the left lobe was 1.279 cpm/ 1 g protein,
while it was 0.288 cpnv/ i g protein in the remaining lobes.

Conclusion Partial BDL model has been established for
evaluating the beneficial effects of anti-fibrotic reagents in mice.
It is superior to the common BDL model in terms of higher
survival rate and less severe complications.
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Increased induction of programmed cell death
and chemosensitivity of malignant tumor cell type
through S 1-integrin activation.

Miyoko Komatsu !, Fumio Fukai', and Toshiyuki Owaki'

'Faculty of Phaemaceutical Sciences, Tokyo University of Science

[Purpose]

Adhesion receptor integrin as well as grown factor receptor
plays an essential role in fundamental cellular processes, such
as cell growth and survival. In our laboratory, it has been
found that a peptide derived from tenascin-C, termed TNIIIA2,
has the ability to induce Bl-integrin activation. In this study,
we investigated the effect of TNIIIA2 on the survival of
malignant tumor cells (mouse osteosarcoma, LMS).

[Methods, Results and Discussion]

The expression of Pl integrin was detected in LM8 cells.
TNIIIA2 induced adhesion of LMS cells to the fibronectin
substrate by activating 1 integrin. LMS8 cells underwent
apoptotic death when kept in the presence of TNIIIA2. Next,
we evaluated the ability of anti-cancer drug (Doxorubicine:
DOX) to induce apoptosis in LMS cells in the presence or
absence of TNIITA2. As a result, TNIIIA2 was shown to
have the ability to increase chemosensitivity of cells to DOX.
Accumulation of DOX in LMS cells became increased in the
presence of TNIIA2. Since TNIIIA2 also induced the
intracellular accumulation of DOX in the pattern similar to
transporter inhibitors, Verapamil and Cyclosporin A, and since
TNITA2mut, a control peptide of TNIIIA2, was inactive in the
accumulation of DOX into LMS cells, the effect of TNIIIA2
was attributed to inhibition of drug-transporter including
p-glycoprotein through B1-integrin activation.
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Analyses of ADAM28-interacting proteins that may
relate to cancer cell invasion and metastasis

Satsuki Mochizuki', Kenji Soejima’, Masayuki Shimoda', and
Yasunori Okada'

'Department of Pathology, School of Medicine, Keio University
“The Chemo-Sero-Therapeutic Research Institut

ADAMs (a disintegrin and metalloproteinases) are multifunc-
tional proteins, which function in ECM (extracellular matrix)
degradation, shedding of membrane proteins, and cell adhesion,
fusion and signaling. Our recent studies showed that ADAM28
is expressed predominantly by cancer cells, showing positive
correlations with cell proliferation and lymph node metastasis.
In the current study, we screened binding proteins and/or
substrates for ADAM28 by yeast two-hybrid system and
2D-differece gel electrophoresis (2D-DIGE). By yeast
two-hybrid system, we identified von Willebrand factor (VWF)
as a candidate protein and further demonstrated the specific
binding by the binding assay using '“I-labeled proADAM28
and immobilized vWF.  Incubation of vVWF with recombinant
ADAM2S resulted in the degradation of vVWF multimer to
smaller fragments. Collagen-binding assay for vVWE, which
depends on the quantity of vVWF multimers, showed that
treatment with ADAM28 decreases VWF binding activity.
FRETS-vWF73, a fluorogenic peptide substrate for
ADAMTSI13, was not cleaved by ADAM28, suggesting that
ADAM28 cleaves VWF at different sites from those by
ADAMTSI3. We also demonstrated that vVWF induced cellular
death with A549 lung carcinoma cells without ADAM28
expression, whereas this effect was not obtained with PC9 lung
carcinoma cells which highly express ADAM28. vWF is
known to act as an anti-metastatic factor by enhancing immune
cell mediated clearance or apoptosis of cancer cells. Thus, our
data suggest the possibility that ADAM28 may play a role in
cancer cell metastasis through cleavage of vVWEF. Further studies
about ADAM28 substrates by 2D-DIGE are on going in our
laboratory.
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The activation of interstitial procollagenase/
proMMP-1 localized on tumor cell surface via
EMMPRIN and augmentation of tumor cell invasion

Tomoyasu Shiono', Keisuke Imada', Takashi Sato', Robert Visse?,
Hideaki Nagase?, and Akira Ito"

'Department of Biochemistry and Molecular Biology, School of
Pharmacy, Tokyo University of Pharmacy and Life Sciences
Department of Matrix Biology, Kennedy Institute of Rheumatology
Division, Imperial College London

Objective: EMMPRIN(extracellular matrix metalloproteinase
inducer), which is highly expressed on the cell surface of
several tumors, has been shown to interact with interstitial
procollagenase/proMMP-1. We have previously reported that
active MMP-1 as well as proMMP-1 is localized on the cell
surface through the interaction between EMMPRIN and the
hinge region of MMP-1, resulting in a promotion of collagen
gel-invasive activity. In this study, we examined the activation
of tumor cell surface proMMP-1 bound to EMMPRIN by
plasmin, and changes in tumor cell invasion.

Methods: The localization of proMMP-1 and active MMP-1
on the cell surface of human uterine cervical carcinoma SKG-II
was observed by immunohistochemical analysis. Collagen
gel-invasive activity was measured by collagen-gel chamber
assay. Activation of plasminogen was monitored by casein
zymography.

Results: ProMMP-1 localized on the surface of SKG-II was
converted to active MMP-1 by plasmin, resulting in the
promotion of collagen gel-invasive activity. The acceleration of
invasive activity was also observed in cells treated with
plasminogen. Active plasmin (approximately 83 kDa) was
detected in a culture medium of the plasminogen-treated cells
by casein zymography, indicating that SKG-II cells and/or their
product activated plasminogen.

Conclusion: The frequent appearance of MMP-1 in tumor
tissue has been reported, however the exact roles of MMP-1
have not been well understood. Therefore, this is the first
evidence that proMMP-1 localized on the tumor cell surface
via. EMMPRIN can be physiologically activated; thereby
active MMP-1 directly participates in the tumor cell invasion
and metastasis.
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Activation of tumor and nodal lymphatic vessels
promotes metastasis of extramammary pagets
disease undergoing epithelial-mesenchymal transi-
tion

Satoshi Hirakawa', Shogo Nagamatsu', Keitaro Matsuo®, Sayaka
Watanabe', Atsushi Tanemura®’, Ichiro Ka'[aya.ma3 , and Koji
Hashimoto'

'Department of Dermatology, Ehime University Graduate School of
Medicine

Division of Epidemiology and Prevention, Aichi Cancer Center
Research Institute

3Department of Dermatology, Osaka University Graduate School of
Medicine

Extramammary Paget's disease (EMPD), a cutaneous
neoplasm of epithelial origin, often shows slow growth within
the epidermis. However, adoption of an invasive phenotype by
Paget cells often leads to lymphatic and distant organ
metastasis, resulting in poor prognosis. However, little is
known about the mechanisms how Paget cells metastasize to
the lymph nodes, critical sites for metastatic spread of EMPD.
To investigate the potential role of tumor angiogenesis and
lymphangiogenesis in EMPD, we studied 115 cases by
immunohistochemical analyses for blood vascular and
Iymphatic  specific markers. Tumor angiogenesis and
Iymphangiogenesis were strongly induced already in the early
stages of EMPD. Furthermore, 14 advanced cases of EMPD,
which developed regional lymph node metastases,
demonstrated epithelial-mesenchymal transition (EMT) during
tumor progression. Importantly, expression of the EMT
markers N-cadherin and vimentin was significantly correlated
with poor survival of the patients. These advanced cases also
revealed strong CXCR4 expression by invasive Paget cells in
close association with EMT markers. We found that
tumor-associated lymphatic vessels, but not lymphatic vessels
in normal skin, strongly expressed stromal cell-derived factor-1
(SDF-1), a specific ligand for CXCR4. Moreover,
immunohistochemical analyses identified that the lymph node
marginal sinuses, the primary sites for lymph node metastasis,
abundantly produced SDF-1, indicating a premetastatic niche
which attracts metastatic tumor cells to the lymphatic system.
Most surprisingly, we found that metastatic Paget cells strongly
induce lymph node lymphangiogenesis. This newly identified
mechanism of intra-nodal lymphangiogenesis likely
contributes to lymphatic metastasis and represents a new
therapeutic target for the prevention of invasive EMPD.
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N-glycosylation regulates function of laminin-332
(laminin-5)

Yoshinobu Kariya', Rika Kato', Tomohiko Fukuda', and J ianguo Gu'

'Division of Regulatory Glycobiology, Institte of Molecular
Biomembrane and Glycobiology, Tohoku Pharmaceutical University

Laminin-332 (Lm332; laminin-5) is a large heterotrimeric
glycoprotein composed of «3, S3and vy 2 chain. Lm332is
a prominent component of basement membrane in the skin,
and forms hemidesmosome. L. m332 also plays important roles
for cell migration during wound healing or cancer metastasis.
The past studies identified functional domains of Lm332 and
revealed relationships between its activities and processing of
subunits. However, there is little report about the effects of
N-glycosylation on Lm332 activities.

In some cancer cells, increase of 1,6-GIcNAc catalyzed by
N-acetylglucosaminyltransferase V (GnT-V) is related to
promotion of cancer cell motility. By contrast, bisecting
GIcNAc catalyzed by N-acetylglucosaminyltransferase 111
(GnT-III) suppresses the further processing with branching
enzymes such as GnT-V and elongation of N-glycans, resulting
in inhibition of cancer metastasis. To examine the effects of
those N-glycosylations to Lm332 on its activities, we
introduced the cDNAs encoding GnT-1lI, GnT-V or empty
vector into MKIN45 cells, and then purified Lm332 from their
conditioned media. To check whether Lm332 was modified by
GnT-IIl or GnT-V, lectin blotting was performed against
purified Lm332s. A comparison of bands corresponding to o3
and B3 chains indicated that increased GnT-Ill and GnT-V
products presented on GnT-III-Lm332 and GnT-V-Lm332,
respectively. Interestingly, the cell adhesion activities of
GnT-I-L.m332 were apparently decreased compared to those
of vec-Lm332 and GnT-V-Lm332. In addition, increase of
GnT-III products on Lm332 resulted in decreased its cell
scattering activity. Taken together our results demonstrate that
N-glycosylation of Lm332 regulates its biological functions
qualitatively but not quantitatively.
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Biological active sites of laminin @2 chain LG4-5
module

Shunsuke Utushibata', Nobuharu Suzuki?, Takemitsu Hayashi',
Kentaro Hozumi', Yamato Kikkawa', and Motoyoshi Nomizu'

'Laboratory of Clinical Biochemistry, School of Pharmacy, Tokyo
University of Pharmacy and Life Sciences

*Molecular Biology Section, Laboratory of Cell and Developmental
Biology, NIDCR, National Institutes of Health

Laminin o2 chain is specifically found in basement membranes
surrounding muscle and peripheral nerve. There are five
laminin globular-like modules (LG1-LGS) on its C-terminus of
laminin ¢2 chain. Laminin o2 chain binds to diverse cell
receptors through LG modules such as integrins, syndecans,
and o-dystroglycan (a-DG). The interaction with a-DG greatly
contributes to maintenance of muscle functions and nerve
regeneration, and the defect of either o-DG or laminin o2
causes muscular dystrophy. Previously, many studies have been
identified that recombinant protein of laminin 02 chain LG45
module (rec-02L.G45) has the binding activities of both heparin
and o-DG Here, to identify the binding sequences to 0-DG in
laminin o2 chain L.G45 module, we synthesized 42 overlapped
peptides (A2G72-A2G113) covering the entire molecule. First,
we evaluated the inhibitory effect of peptides on heparin
binding of rec-a2L.G45, and found that A2G78
(GLLFYMARINHA: Mouse Lama2, 2796-2807) critically
showed inhibitive activity. This result suggested that A2G78 is
a crucial sequence for heparin binding of laminin o2 chain
LG45 module. Next, we screened a-DG binding activity of 42
synthetic peptides. A2G78 and A2G80 (VQLRNGFPYFSY:
Mouse Lama2, 2812-2823), significantly showed o-DG
binding activity. From these results, we identified two binding
active peptides that A2G78 is important for both heparin and
a-DG binding, whereas A2G80 is prominent for only a-DG
binding by the systematic screenings of laminin o2 chain LG45
module. These peptides may be used for elucidating the
interaction between laminin 02 chain and 0-DG and for
development of therapeutic agent.
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Primary culture of hepatocytes on synthetic
peptides derived from laminin alphal chain

Takahiro Miwa', Yuji Matsuda', Naoya Takahashi', Motoyoshi
Nomizu', and Yamato Kikkawa'

'Laboratory of Clinical Biochemistry, Tokyo University of Pharmacy
and Life Sciences, Hachioji, Tokyo, Japan

Liver transplantation is a curative treatment for hepatic
dysfunction such as cirthotic liver and hepatocellular
carcinoma. However, since it is limited by severe shortage of
donors, a bioartificial liver is expected as assist device that can
provide the critical hepatic functions. Design of effective
biomaterial for hepatocyte adhesion is important for
development of a bioartificial liver. Previously, we have
identified 60 cell adhesive sequences in the mouse laminin-111
(al, B1, yl), a multifunctional glycoprotein in basement
membranes, using 673 synthetic peptides. Here, we screened
hepatocyte-adhesive peptides using the 60 cell adhesive
peptides to apply as a biomaterial for development of
bioartificial liver. Rat hepatocytes were isolated by two-steps
collagenase perfusion and used for cell adhesion assay. When
we tested the synthetic peptides in a hepatocyte adhesion assay,
30 peptides revealed the cell adhesion activity in
dose-dependent  manner. Of the peptides, Al3
(RQVFQVAYIIIKA), mouse laminin ol chain residues
121-133) exhibited the strongest activity.  Furthermore,
although the hepatocytes on non-coated plate rapidly lost the
expression of metabolic genes, the cells on plate coated with
A13 peptide maintained the gene expression such as Tyrosine
aminotransferase, Tryptophan-2,3-dioxygenase, and
Cytochrome P450 (CYP4A3). We also tested inhibitory
effects of EDTA and heparin on cell adhesion to A13 peptide to
characterize ligands at the cell surface. Both EDTA and
heparin inhibited adhesion of hepatocytes to Al13 peptides,
suggesting that the cellular interaction was dependent on a
divalent cation and potentially interact with heparin/heparan
sulfate proteoglycans.



*A28 Qbrick / v o7 YO RRERIZEITS
ATT) ) HY KOFKRET

it

OfE K& wili B ik ik bR A dok

-2 B TR

VKBRS EEERTET A Y o AR
PRMORT: BB 7 e T A — SRR

(B8] Bexld i E CICaR BRI B 2 0 AR
43¥& LTQBRICK Z[EEL7-.  Qbrick™ 7 A 3H5
FIMRRONIIE, 6, ETEIRERE, Bl RE L V-
72 & | Fraser iEMEREROANEFATLE 2779, QBRICK
X2 DX D ITIEF g B R B MHDIENEy 1 CTh
%73, QBRICK 2SEENENSHIEAT D & 7ot ko2 e
PR T U DD, FO4THREOZERIIA ST
IR, T AT S — o AHENE & L) M
N~ D 7 FNDORENE 2 biID. ZORReENE
ERRET D728, AR IRy foEE R L
H—ThoA T 7)) Oz BAE Z V= in situ
Ay FE4TH 2 LT, Qbrick™ w7 Z KD A
YT 7 BRI R LT

[ - #ER] W8 U7X ARt 7 7)) U R
IREHT A ICRS ST 25, Qbrick™~ 7 ZDILE
PEIIEFARNC LT A 77U a8 81 ISR DEFN
MRE LML F LTS Z ENHBNE 2o, B
DIKTIIFRZ 20D &3 D2 OO FEIEN TRED
Bz REWIRA T 7 ) > a8B1 U A REENR )
FThHXT ORI F & MAEG % Sl iiikguta T
HL7ZEZA, WPFhoRHEL Qbrick ™~ 7 A IR T
PR T LU, — 72 e - Ch o 7
=RV Mo T — U EORBI I E IERD DL
TRtz

(%2 - 53] Qbrick™~ w7 A ClTHilaN A 7 27 ) o
a8B1 I L TZARETHIEER 7T APME T LT
WA Z LR TIBENT-. A T v a8B1RF
DY H RThHDHIR7 v F 3B MAE
THHZEPRESN TS Z LD, Qbrick™~
AZBWTHA T 7 v a8B1-EEMY 7 N
HAER OB B OB A2 OJRK T & 5 "l Hatk:
238 < SRE ST

Reduction of integrin ligand expression at the
basement membrane in Qbrick null mice

Daiji Kiyozumi', Makiko Takeichi', Yuya Sato', Toshihito Uemura',
Junichi Takagf?, and Kiyotoshi Sekiguchi'

'Laboratory of Extracellular Matrix Biochemistry, Institute for Protein
Research, Osaka University

ZResearch center for Structural and Functional Proteomics, Institute for
Protein Research, Osaka University

[Purpose] We have identified QBRICK, a novel basement
membrane (BM) protein that is implicated in organ
development. Qbrick™ mice develop typical Fraser syndrome-
like phenotypes such as dystrophic epidermolysis bullosa,
syndactyly, cryptophthalmos, and renal dysgenesis. Thus
QBRICK is indispensable for organ development, but the
molecular mechanism underlying such developmental defects
in Qbrick” mice remains to be clarified. One possible scenario
is that aberrant signals are transduced from BM to cells in
Qbrick”™ mice. To test this, we performed in situ ligand
detection using soluble recombinant integrins, the major
receptors for BM components, and evaluated the availability of
integrin ligands in the BM of Qbrick” mice.[Methods and
results] The binding of purified soluble integrin « 8 3 1 to BM
was greatly reduced in Qbrick”™ embryo when compared with
wildtype littermates. The reduced integrin binding was
observed in the BM's of various organs such as skin and lung.
Immunofluorescent detction of nephronectin and MAEG
representative integrin 8 3 1 ligands in the BM, revealed that
the expression of both ligands were greatly reduced in Qbrick”
mice. The expression of constitutive BM proteins such as
laminin and type-IV collagen remained unaffected.[Discussion
and conclusion] Our results strongly suggest that signals from
the BM to cells through integrin « 8 31 are reduced in
Qbrick” mice. Since integrin o 8 B 1 and its ligand
nephronectin is critical in renal development, it seems likely
that defects in BM signals mediated through integrin «8 31
cause renal dysgenesis in Qbrick” mice.
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Evaluation of peptide scaffold for tissue engineering

Yoshiaki Hirano' , and Naoki Nishishita'

'Department of Applied Chemistry, Faculty of Engineering, Osaka
Institute of Technology

In order to be useful, tissue engineering scaffolds must possess
many key characteristics including high porosity and surface
area, structural strength, and a specific three-dimensional shape.
The scaffold can also provide specific biological signals to cells
in order to control or facilitate tissue formation or regeneration.
RGDS cell adhesion peptides have been incorporated into
scaffolds to enhance cell adhesion or to allow biospecific
interactions. For example, the RGDS cell attachment site of
fibronectin has been incorporated into b-strand peptide
sequences, improving cell-attachment activity. In the this study,
Ala-Glu-Ala-Glu-Ala-Lys-Ala-Lys (EAKS), (Ala-Glu-Ala-
Glu-Ala-Lys-Ala-Lys), (EAK16) and (Arg-Ala-Arg-Ala-
Asp-Ala-Asp-Ala), (RADI16) were selected as typical
sequences having high propensities for forming b-strands. We
reported that RGDS-containing peptides have high
cell-attachment  activity, and the EAKI6RGDS and
RADI6RGDS peptides are effectively spreading activity
among RGDS-containing peptides. We here discuss the
correlation between peptide conformation and intramolecular
interactions, in order to help develop effective tissue
engineering scaffolds. These results suggest that the
EAKI16RGDS peptide becomes more structured when it
self-assembles. The EAK16 and RADI6 peptides have
sequences typical of peptides exhibiting a high propensity to
self-assemble. Solutions of EAK16RGDS and RAD16RGDS
become gelatinous and then form fibers. EAK16RGDS and
RADI16RGDS peptides interact with each other and become
more structured upon fiber formation. Such peptides may find
utility as in vivo tissue engineering scaffolds.
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Extracellular matrix dermatopontin is a new
adhesion molecule for the keratinocyte cell line,
HaCaT

Osamu Okamoto', Naoya Takahashi', Hideaki Sumiyoshjz, Tetsutaka
Matsuo?, Hidekatsu Yoshikawa?, Naoya Takahashi®, Kentaro Hozumi®,
and Motoyoshi Nomizu®

'Dermatology, Department of Biology and Medicine, Faculty of
Medicine, Oita University

“Biochemistry, Department of Biology and Medicine, Faculty of
Medicine, Oita University

*Laboratory of Clinical Biochemistry, Tokyo University of Pharmacy
and Life Sciences

Dermatopontin, an extracellular matrix component initially
purified from bovine dermis, has a potent cell adhesion activity
for the human keratinocyte cell line, HaCaT. HaCaT cells
spread on dermatopontin and formed focal contacts as well as
discrete actin fibers. The cell adhesion to dermatopontin was
inhibited by EDTA and heparin. A synthetic peptide, named
DP-4, which locates near to amino-terminus of DP, specifically
inhibited the cell adhesion to dermatopontin. The peptide
promoted cell adhesion in a dose-dependent manner. An active
core sequence of the peptide was localized to an 8 amino acids
in this peptide. These results suggest that the sequence is critical
for the cell adhesive activity of dermatopontin. Cell surface
receptors for dermatopontin were supposed to be a3 1
integrin and a 67 kDa laminin receptor. The 67 kDa laminin
receptor contributed to the cell adhesion to DP4, but a3 31
integrin did not. Using an in situ hybridization of mouse
experimental wound, DP expression was seen in the dermis
under re-epithelializing epidermal cells. The expression was the
most strongest in the area of fibrosis. These results indicate that
dermatopontin is a new adhesion molecule for epidermal cells,
and suggest that DP contributes to all stages of wound healing
process.
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Sequence specificity of a PHSRN peptide from
fibronectin on the corneal epithelial migration

Atsushi Hatton'l, Kentaro Hozumil, Ji-Ae K02, Kayo Oomikawa3,
Junta Kato®, Kazuumi Ishida®, Norio Hoshi’, Motoyoshi Nomizu', and
Teruo Nishida®

'Laboratory of Clinical Biochemistry, Tokyo University of Pharmacy
and Life Sciences

*Department of Opthalmology Yamaguchi University Graduate
School of Medicine

3Nitten Pharmaceuticals Co., Ltd.

[ Objective] Fibronectin plays a critical role in diverse
biological activities, including promotion of integrin-mediated
cell adhesion, cell migration, and wound healing. Several active
sites of fibronectin have been identified. Arg-Gly-Asp (RGD)
sequence has been well characterized as an integrin-binding site.
Additionally, Pro-His-Ser-Arg-Asn (PHSRN) sequence has
been implicated as a synergistic site for the RGD. Previously,
we reported that the synthetic PHSRN peptide stimulates
corneal epithelial migration in vitro and in vivo. Here, we
examine the sequence specificity of PHSRN on the corneal
epithelial migration using various synthetic peptides.

[Methods] The evaluation of sequence specificity on comeal
epithelial migration ex vivo was tested with an organ culture
system of the rabbit comea. Additionally, cell colony
outgrowth-migration in vitro was examined with a cell culture
of simian virus 40&#8211;transformed human corneal
epithelial (HCE) cells.

[Results and discussion]  The Ac-PHSRN-NH, peptide was
a sufficient amino acid length for the comeal epithelial
migration activity and the N-terminal acetyl and C-terminal
amide groups contributed for the chemical stability in tear.
Alanine substituted analyses of Ac-PHSRN-NH, peptide
indicated that the Ser- and/or Arg-residues are important for
promotion of the comeal epithelial migration and for
stimulation of the HCE cell colony outgrowth-migration. The
Ser-Arg motif is involving in various biologically active
peptides, suggesting that the unique sequence interacts with
cellular receptor(s) and regulates the biological functions. The
Ac-PHSRN-NH, peptide may be useful as a therapeutic
application including corneal wound healing.
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The relationship between hemidesmosomes and
focal contacts in stable and/or motile
keratinocytes

Toshiyuki Ozawa', Daisuke Tsuruta’, Hiromi Kobayashiz, Teruichi
Harada', and Masamitsu Ishii®

'Department of Plastic and Reconstructive Surgery, Osaka City
University, Graduate School of Medicine
Dermatology. Osaka City University Graduate School of Medicine

Communication between cells and the extracellular matrix
(ECM) impacts the regulation of various cellular functions. The
focal contacts (FCs) are highly dynamic adhesive devices in
mesenchymal cells, while hemidesmosomes (HDs) had been
believed to be stable anchoring structure in epithelial cells.
However, recent studies showed that HDs are also dynamic.

In addition to HDs, FCs also have been found to be in
keratinocytes. However, there have no detailed studies focused
on the relationship between HDs and FCs in stable and/or
motile keratinocytes. In order to characterize them, we
conducted the live cell imaging of stable and motile
keratinocytes. We used dynamics of HDs probed with
YFP-tagged beta4 integrin and FCs probed with GFP or
CFP-tagged actinin-1 under subconfluent, confluent, or wound
culture conditions in live HaCat keratinocytes. Moreover, drugs
which affect cytoskeletons for keratinocytes (nocodazole and
cytochalasin D) were added onto the same culture conditions.
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Activation of betal integrins induces apoptosis of
malignant cell types

Mayu Eguchi', Hiromi Habara', Toshiyuki Owaki', and Fumio Fukai'

"Molecular Pathophysiology Laboratory, Faculty of Pharmaceutical
Science, Tokyo University of Science

[Background, Purpose]
Cell survival and proliferation require not only a signal from
growth factor receptor but also an additional signal from a
family of adhesion receptor, integrin.  We recently found that
a peptide derived from tenascin (TN)-C, termed TNIIIA2,
stimulates cell adhesion to ECM by inducing S1 integrin
activation (J Biochem. 2008). Based on this proadhesive
activity, TNIIIA2 positively regulates survival and proliferation
of normal fibroblasts. In sharp contrast, some malignant tumor
cells undergo apoptotic death by forced activation of f31
integrin  with TNIIIA2. Interestingly, TNIIA2 induces
activation of the classical MAP-kinase pathway in normal
fibroblastic cells, but conversely inactivates it in fibrosarcoma-
like cells. Here we investigate the signaling mechanisms of
TNIITA2-induced apoptosis in WI38VA13 cells.
[Methods, Results, and Discussion]

TNIIDA2 induced Rac activation. PAK and Cofilin,
downstream  signaling molecules of Rac, were also
phosphorylated by TNIIIA2. Actin fibers were depolymerized
followed by transition of Rac-PAK-Cofilin pathway. We then
focused on Bmf, a apoptotic Bcl-2 family protein. Bmf is
usually binding to actin fibers, whereas apoptotic stimuli
release it as a pro-apoptotic protein, allowing it to capture
anti-apoptotic Bcl-2 proteins, thereby activating the apoptotic
program. TNIII A2 increased Bmf expression. Furthermore
confocal microscopic analysis showed the release of Bmf from
actin fibers. TNIIIA2 activated apoptotic executing factor,
caspase-3 and AIF. In conclusion, 31 integrin activation
induces apoptosis of malignant cell types through
reorganization of actin stress fiber, in which the Rac-PAK-
Cofilin pathway plays an important role in triggering the

apoptotic program.
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Apoptosis induction of hematopoietic tumor cells
by forced adhesion to fibronectin via VLA-4

Toshiyuki Owaki', Yohei Saito', Takuya Matswmgaz, Yoshiroh Niitst?,
and Fumio Fukai'

'Department  of Molecular ~ Patho-Physiology, ~Faculty ~ of
Pharmaceutical Sciences, Tokyo University of Science

*Fourth Department of Internal Medicine, Sapporo Medical University,
School of Medicine

It has been postulated that functionally impaired [ 1-integrins
are involved in the disordered growth of hematopoietic
malignant progenitors. We recently found that TNIIIA2, a
tenascin-C peptide, can induce functional activation of 3
l-integrins through syndecan-4 in hematopoietic tumor cell
lines with impaired 3 1-integrins. We have shown that Ramos
Burkitt's lymphoma cells continued to survive and proliferate in
suspension even under serum-free conditions, whereas forced
adhesion to fibronectin induced by TNIIIA2 led the cells to
apoptosis. Adhesion-dependent apoptosis, which was also
induced under potentiated conditions by other integrin
activators, Mg”" or TS2/16 in combination with a bridging
antibody, was blocked by [3 1-integrin- blocking antibody or
CS-1 peptide. The inactivation of ERK and Akt and the
subsequent activation of Bad were shown to play a critical role
in the induction of apoptosis. U937 cells, which express
VLA-4 and VLA-5 as fibronectin-receptors and syndecan-4 as
a TNIIIA2-receptor, underwent apoptosis when adhered to the
COOH-terminal heparin-binding fibronectin fragment, but not
when adhered to the RGD-containing fibronectin fragment.
Other hematopoietic tumor cell lines (HL-60, Jurkat) and fresh
leukemic cells from a patient with acute myelogenous
leukemia (AML), which expressed VLA-4 and syndecan-4,
underwent apoptosis through TNIITA2-induced adhesion,
whereas K562, Raji cells and fresh leukemic cells from another
AML patient, which lacked VLLA-4 or syndecan-4 expression,
did not. Thus, forced adhesion to fibronectin via VLA-4 was
shown to lead hematopoietic malignant progenitors to
apoptosis. TNIIIA2 may contribute to preventing prolonged
survival of hematopoietic malignant progenitors by its potent
ability to activate [3 1-integrins.

—100—



KA2T  F— kD77 O—REICE D BN A
BRI B HEME RS T

OF# 5 ' B ' Bl @' K e | B
!

UHCR R SRR

[5 - B9] ABUEGYE L L CRIEL 22> TSt
OIEFIEOBI A BIE L D, T ClLIBEAImRS

BHEOHEAE G H Y, ZOEESEOBRIIAT TH 5.
FAORFFZEZECTNIIA2 &V H T F ROFERIZEED L=

Z O TNIIA2 3% HFEOMaIZA— b 7 7 U—kkO/ER
o & 2 REEMEAVNR ST T0, VA TREREE
RS D E2EZ TS, A— b7 7 P— LI 3ER
AEMOIFTETOMIRIHD > T2 HEHED = &
THY, 73 EINE LTS Lo i
S, FRANOAREE R 37 5T X FRIIORL,
HRE UTHIHT 2V AT L Th 5.

[5: « 5ER - 28R ~r/n 77— E LA
BCG %%, RO BN 2 THEOMNIIT R
LTz, ZOFEZH, TNIIA2 2354 BCG 751
HaEHTDHZENHALMNTR-72. E5HIT, Westem
blotting 1AL SBHIER A AV = & L U T 20,
FOERIZA— 7 7 =2 bDOTHDIZ L %
RH L7z F-TNIIA2 if, 8507 CThDB1 AT
7 ) AR LRI LT BE I ERZ R L Cnbd 2 &
W oTWD., 2T, AT 7V A—T77
V—OREAFIND D, Bl A T 7Y AR bR
Th 5 9EGT & AW TRRDFERZIT -T2 & 2 A, 9EGT
HAE BCG BHEERERTHZ e L. A>T
TV oA — T 7 V=D B LN TE LT,
BIRNEHETHD. SHICTNIIA2 1%, RFEeA—
k7 7 O—FFEAID rapamycin & FR Y, fHE~ s/ n
77—V OARETEEETH D Z L b ol F i
ARFZETlIe 4 Ml > TR ThH D4 — b
77 O—EHWTWBH T2, BIEEOZAIMIEEIC HA%h
THDHAREMEN S S.

Inhibition of mycobacterium tuberculosis survival in
infected macrophages by inducing autophagy

Yoshihiro Sengal, Tomokazu Shimada', Syunsuke Kumokoshi',
Toshiyuki Owaki', and Fumio Fukai'

'Faculty of Pharmaceutical Sciences, Tokyo University of Science

Mycobacterium tuberculosis is an intracellular pathogen
persisting within phagosome through interfering with
phagolysosome biogenesis. Tuberculosis become serious
problems, but current tuberculosis drug has many difficulties
such as long treatment period, serious side effect, and multiple
drug resistance. On the other hand, autophagy system is known
to function as a potent lysosomal degradation pathway for
cytoplasmic materials. We have attempted to kill intracellular
M.tuberculosis by stimulating the autophagic degradation
pathway. We found that survival of Mycobacterium bovis
Bacillus  Calmette-Guerin(BCG) in infected Raw264.7
macrophages are inhibited by treating macrophages with
peptide TNIIIA2, which has been previously found as a 3
integrin activator. In this study, we investigate the involvement
of integrin signaling in killing of BCG through the autophagic
degradation system.

Peptide TNIIIA2 was capable of inducing [ integrin
activation of Raw264.7 macrophages, with a concomitant
decrease in BCG survival in infected macrophages. To
examine the involvement of the integrin signaling in autophagy
induction, effects of integrin activation on mycobacterial
viability was evaluated. When Raw264.7 macrophages were
infected with BCG and then treated with a S
integrin-activating mAb, 9EG7, a significant decrease in the
viability of BCG was observed. Further treatment with a
secondary antibody to cluster the activated [3; integrin on cell
surfaces caused a further decrease in the viability of BCG
These results suggest that integrin activation is able to induce
autophagic degradation of BCG in infected macrophages.
Investigation to clarify the molecular mechanisms by which
integrin activation initiates autophagic degradation of BCG is
in progress.
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Functional analysis of a molecule expressed in
periodontal ligament by our new gene expression
system

Tamayuki Shinomura', Sayaka Nakamura?, and Kazuo Ito®

"Tokyo Medical and Dental University
*Nagoya University School of Medicine
3Yamagata University School of Medicine

We examined the unique gene expression in human
periodontal ligament (PDL) by suppression subtractive
hybridization, and revealed the specific expression of follicular
dendritic cell secreted protein (FDC-SP) not previously found
in PDL. FDC-SP is a small secretory protein having structural
similarities to statherin, a protein in saliva thought to play a role
in calcium retention in saliva. To understand the function of
FDC-SP, we used our novel gene expression system to express
FDC-SP in Kusa-Al cell, an osteogenic progenitor cell line
with long-term stability. Then we found that FDC-SP
specifically adsorbs onto the surface of hydroxyapatite and
mineral deposits. This adsorption was highly dependent on the
structural integrity of the C-terminus of FDC-SP. These results
suggest that FDC-SP may play an important role on mineral
surface.

—103—



A30 RSRISAREREZEZETILE LI
DA N =X LDEMT

Ofd HH' R ¥ &M S

VROYIREFE ARGy TR ERERERIERAE (R4 2)

FARRRRHEE I IR L 0 #1795 Z L U VEMET
HEAMDORBTH S,

B LA BUETERT o T — 7 UARHEO#ETH D
M, EETL L T DTG ORGSR, FIRRZ O,
a7 —F T OREREOREIFIZ OV TSR L
fifto> TR, Fox I~ 7 AORFEIZAIEZ 5%, 1R,
WHRAL 2 B9 S i b Gl CREfEIC ok 2 IR %
WD Z IS & RS DIE O — 0T V2 N
% B CAIZE 2D TN .

~ U AN B 6mm ORI AE 5212, FDIRED
RIS TEREAS 1AL, A, VARIEREa S —7
DOFBIN FFHA 2 Z & A3 insitu hybriduzation |2 & V) #EE
ST AW S, JRFTEHIO—5RE SRR Lo
BILZVY, a3 (V) EWIHEH vV o T —5 570
BUEERIC IR CDOAFEBIT 2 Z LS RWE Sz, &
725 27— R ELO B E R Tk
72, REHEEERIIER C L Sy IR SEIHEER - 2 45Eh
BaEh, SR b 2 F RS b
WA BRI S L I3HEmE L VEIBESnS b0 L
26N, BRI L AEET, OO/
AR L CE a7 —F ks, BEfoas—4
ARHE IR BEN A DT, a3 (V) 27—
N, T OBTAITAE TR L, 5y Yiie
BAEEEAA L CTRY, FEREEEREOERIZE - T
W5 EBZ BIND. BRIIARG IR DR T 7%
IRTe—h—& LR D AlREME AT LT .

The study of fibrogenesis used mouse wound
healing step model.

Hideaki Sumiyoshi ', Noritaka Matsuo ', and Hidekatsu Yoshioka '

! Anatomy, Biology and Medicine, Faculty of Medicine Oita university

Collagen production excess caused tissue fibrosis. The collagen
gene regulation study are important for understanding of
collagen production mechanism. We have just tried the
establishment of model for fibrogenesis step use mouse skin
wound healing.

ICR mouse were anesthetized and made wound (6mm
diameter) on the dorsal skin. Checked expression of Type I,
Type III and Type V collagen in each time point of wounded
skin, used in-situ hybridization. All kinds of collagen
up-regulated since after 4days. More strongly expressed in
connective tissues in superficial fascia of muscle, under
subcutaneous, than dermal region. Interestingly we found, the
new kind of collagen o3(V) were expressed in one point at
4days - 6days after wound tissue. Responsible for fibrogenosis
in scar formation were looks like, contained cell of superficial
fascia of muscle in connective tissues, not dermal fibroblast.
These cells were migrated rapidly in wound area and
transformed fibroblast like cell. Formed new collagen fiber in
the scar were different of shapes at dermal collagen fiber in
electron microscopy. These cells derived in superficial fascia
local fibroblast and circulating fibrocytes both. And local one
were expressed a3(V) collagen one part of term. The a3(V)
collagen N-terminal region we observed cell adhesion activity
for fibroblasts. We think this collagen has a role of formed
granulation tissue in step of fibrogenesis in wound healing, and
has a possibility one of maker for step fibrogenesis model.
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Extracellular regulation of TGF- 3 in wound healing
process

Koji Mizuno', Masahiko Yoneda®, Hiroshi Wachi', Yoshiyuki Seyama',
Satoshi Fujii®, and Zenzo Isogai*

"Hoshi university school of pharmacy

2Aichi Prefectural College of Nursing and Health

*Department of Molecular and Cellular Pathobiology and Therapeutics,
Nagoya City University Graduate School of Pharmaceutical Sciences
“Department of Advanced Medicine, National Center for Geriatrics and
Gerontology, Obu, Aichi, Japan

Transforming growth factor 3 (TGF- ) is a potent growth
factor that contributes to wound healing. TGF- 3 is usually
secreted as a latent form complexed with its propeptide,
latency&#8211;associated peptide (LAP). LAP covalently
binds to latent TGF- 3 binding protein (LTBP) forming large
latent complex. LTBP-1 further interacts with fibrillin-1. Then,
fibrillin sequesters TGF-f within connective tissue microfibrils
through LTBP-1. However, it is not clear whether cutaneous
microfibrils can regulate TGF- 8 activity in daynamic
physiological process such as wound healing. Therefore, we
aimed to elucidate extracelular regulation of TGF-3 by LTBP-1
during wound healing.

A smaller recombinant LTBP-1 polypeptide spanning the third
8 cysteine domain and the following calcium binding EGF-like
domain was expressed and demonstrated to bind to fibrillin-1.
Monoclonal antibodies were characterized by new
recombinant polypeptides of LTBP-1. Plasmin treatment on
skin tissues released LTBP-1 fragment containing LAP and
fibrillin-1 binding region. LTBP-1 in microfibrils was released
by plasmin in a dose dependent manner without entire
degradation of fibrillin-1.

In chronic skin ulcer, LTBP-1 fragment was detected from
wound surface and the fragment featuring similar
characteristics to that generated by plasmin treatment.
Enzymatic activity of plasmin was also detected from wound
surface. Organized colocalization of LTBP-1 with fibrillin-1
was observed in normal dermis. However, distribution of
LTBP-1 in granulation tissue was decreased and exhibited
non-fibrous pattern, indicating dissociation of LTBP-1 from
fibrillin-microfibrils may be necessary for wound healing
process. These results indicate that proteolytic release of
LTBP-1 from connective tissue is physiological and pivotal in
regulating wound healing.
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The effect of CTGF silencing on extracellular matrix
metabolism of human dermal fibroblasts obtained
from normal individuals and SSc patients

Hirohisa Ishibuchi |, Masatoshi Abe !, and Osamu Ishikawa !

'Department of dermatology, Gunma university graduate school of
medicine

Systemic sclerosis (SSc) is characterized by sclerotic fibrosis in
the skin and internal organs. Although the pathogenesis of SSc
is still unknown, a fascinating hypothesis has been proposed, in
which transforming growth factor- 8 (TGF- 8 ) stimulates
fibroblast first and connective tissue growth factor (CTGF)
maintains tissue fibrosis. Given the fact that CTGF is involved
in the fibrosis of scleroderma, the suppression of CTGF
expression may provide us with approach for treatment of SSc.
Skin fibroblasts obtained from normal individuals and SSc
patients were cultured in vitro and transfected with
CTGF-specific siRNA. Western blot analysis demonstrated
that siRNA could suppress the synthesis of CTGF. Then, the
effect of CTGF-specific siRNA on the expression and
production of alpha 1 type 1 collagen (COL1A1), matrix
metalloproteinase (MMP)-1,-2,-9 and tissue inhibitor of
metalloproteinase (TIMP)-1 were quantified by Western blot
analysis, ELISA and real-time PCR. The production and
expression of COL1A1 were reduced by CTGF-specific
siRNA in both normal and SSc fibroblasts. The production and
expression of MMP-1 were reduced by RNAi in normal
fibroblasts, however, those were increased by RNAi in SSc
fibroblasts. There were not significant changes in the
production and expression of other ECM in normal and SSc
fibroblasts. Our findings suggest that CTGF RNAIi can be a
novel therapeutic strategy for fibrosis in SSc.
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Function of versican/PG-M in granulation tissues

Yusuke Murasawa', Chika Orii', Masahiko Yoneda®, Ken Watanabe',
Tamayuki Shinomura®, Koji Kimata*, and Zenzo Isogai'

1Department of Advanced Medicine, National Center for Geriatrics and
Gerontology, Obu, Aichi, Japan

2Aichi Prefectural College of Nursing & Health

*Tokyo Medical & Dental University

*Aichi Medical University

Pressure ulcer is an important issue in geriatric medicine,
however, heterogeneity of the wound makes its prevention and
treatment difficult. Hydration of granulation tissue is critical
for the clinical choice of treatment, since topical therapy affect
on the hydration of the granulation tissues. Hyaluronan (HA)
rich matrix is an important factor not only to keep granulation
tissue hydrated, but also regulate remodeling process of wound.
Therefore, by focusing the HA-rich matrix, consisted of HA
and major HA binding component, versican/PG-M, we aimed
to elucidate the heterogenous pathogenesis of the pressure
ulcer.

Immunohistochemical analyses showed that versican and HA
were diffusely accumulated in the granulation tissue, while they
were co-distributed at microfibril in normal dermal tissue.
Wound surface protein analyses showed the presence of
versican fragment containing the HABR. The HABR of
versican from wound surface contained mainly CS-alpha chain,
not CS-beta chain showing the difference from that of normal
skin. Interestingly, intact versican monomer was not detected
from the surface. Furthermore, we found the wound surface
versican was detected in specific sites within the wound.
Combined data from the immunoblotting analyses and the
clinical findings gave new insight for matrix/clinical correlation
in the wound.

From these results, analyses of wound surface ECM provide
useful information for the pathogenesis of pressure ulcer and
functions of each ECM molecule, especially assembly and

degradation.
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Up-regulation of versican during cutaneous wound
healing: implication for keloid pathogenesis

Eri Araki', Motoko Naitoh?, Yoshiki Miyachi', and Atsushi Utani'

'Department of Dermatology, Kyoto University School of Medicine
*Department of  Plastic and Reconstructive Surgery, Kyoto University
School of Medicine

Keloids are a refractory disease characterized by excessive
deposition of extracellular matrices. We previously reported
that keloid lesions contained large amount of chondroitin
sulfate proteoglycan versican. In this study, we examined
versican expression in normal skin wound healing process
using CS7BL mice. Immunohistochemistry showed that
versican transiently upregulated and reached the maximum at 5
days post-wounding and thereafter decreased. To trace the
destination of versican-expressing cells in skin wounds, we
generated transgenic mice expressing versican promoter-Cre
recombinase/rosa26. The number of LacZ positive cells in the
wounds reached the maximum at 5 days post-wounding,
thereafter decreased and disappeared within 14 days. Based on
these observations, we hypothesized that excessive ECM
deposition of human keloids is developed by persistent survival
and proliferation of these versican-expressing cells.

Next, versican gene regulation was analyzed by RT-PCR and
versican-promoter luciferase assay, which demonstrated
two-fold higher transcription level in cultured keloid cells.
Screening of Wnt, f3 catenin, TGF- 3, androgen, IL-1 3 and
PIBK showed that the latter two signals were involved in
versican expression.

Establishment of keloid model is required for development of
keloid therapy. To this end, we implanted cultured keloid cells
with collagen sponge scaffolds in nude mice. Collagen sponges
with keloid cells deposited versican and weighed significantly
heavier than normal fibroblasts sponges after 4 weeks.
Utilization of this model may support the development of novel
keloid treatment by testing cytokine or reagents, which had
been identified to be effective for down-regulation of versican
in in vitro assays.
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Adiponectin upregulates hyaluronan synthesis in
cultured human dermal fibroblasts

Yumiko Akazawa', Tetsuya Sayo', Yoshinori Sugiyama', and Shintaro
Inoue'

'Kanebo cosmetics Inc. Basic Research Laboratory

Adipose tissue is a hormonally active tissue producing
adipokines, which influence activity of other tissues.
Adiponectin, an adipocyte-specific adipokine involved in
systemic metabolism, is reported to affect the metabolism of
the extracellular matrix. In this study, we investigated the effect
of adiponectin on hyaluronan (HA) synthesis in cultured
human skin cells.

RT-PCR analyses showed that mRNA expression of
adiponectin receptors (ADIPOR1, ADIPOR2) was expressed in
cultured human dermal fibroblasts. Addition of adiponectin at 1
&#8211; 10 pug/ml to the fibroblast cultures increased HA
synthesis dose-dependently. The effect of adiponectin was
detected at 8 hours and reached maximal at 24 hours after the
addition. Furthermore, hyaluronan synthase 2 (HAS2) mRNA
expression was up-regulated by adiponectin. In cultured
keratinocytes, both mRNA expression of adiponectin receptors
was detected, but adiponectin had no effect on HA synthesis.
These results suggest that adiponectin controls HA synthesis
via expression of HAS2 mRNA in dermal fibroblasts. Adipose
tissue-derived adiponectin may play an important role in
dermal matrix metabolism.
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Different response to UVB in human foreskin
fibroblasts

Keisuke Tanaka', Tomomi Kiriyama', Takayuki Ogura', Tetsuya
Takahashi?, Shunji Hattori', and Shinkichi Irie'

"Nippi Research Institute of Biomatrix
2Faculty of Education, Shimane University

Due to substantial damage to the ozone layer, an increased
amount of ultraviolet (UV) radiation, especially UVB, is
reaching the ground in recent years. UV radiation causes many
acute and chronic detrimental cutaneous effects. UVB is less
penetrating than UVA, but approximately 10% of UVB is
known to reach the upper layer of dermis. Here, we investigate
the sensitivity of primary fibroblast cell lines to UVB
irradiation.

As MMP-1 is known to be an indicator protein of UVB
response, we examined the effect of UVB on induction of
MMP-1. Human foreskin fibroblasts (HFF-11 and HFF-14)
were irradiated at 2.5~20 mJ/em’ and cultured in the fresh
medium for 2 days. After incubation, cultured medium were
collected and analyzed. HFF-14 induced MMP-1 production in
proportion to UV-B dose (2.5~10 mJ/cm?). Similar effects were
observed in MMP-2 and MMP-3 production. As contrasted,
HFF-11 was not found to secrete MMP-1 at the same doses. At
20 ml/em?, these cell lines didn't secrett MMP-1 and
underwent UV-induced cell death. Furthermore, the difference
in the sensitivity to IL-1 3, known as an inducer of MMP-1,
was observed between two cell lines, and the induction of
MMP-1 didn't occur in HFF-11 by IL-1 3 as well as UVB
irradiation.

Our study elucidated that HFF-14 was more sensitive than
HFF-11 to UVB irradiation on MMP-1 induction, and
suggested that MMP-1 production may be affected by the
susceptibility to IL-1 3. Furthermore, in case of HFF-11,
UV-induced cell death might occur before MMP-1 induction
due to the low secretion of IL-1 3.
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Observation of photo-aged dermal collagen fibers
using polarization-resolved second-harmonic-
generation microscopy

Yuki Ogum', Tomohiro Kuwahaml, Yukiko Matsunaga], Yu
Takahashi?, Takeshi Yasui’, and Tsutomu Araki>

'Life Science Research Center, SHISEIDO Co., Ltd.
“Graduate School of Engineering Science, Osaka university

It is thought that ultraviolet light irradiation is the major cause
of wrinkles in skin. Degenerative alterations of collagen fiber
structure have been reported in photo-damaged skin. Since
dermal collagen fiber structure plays an important role in
determining the morphology and function of skin, there is a
need in skin cosmetics for an optical probe method that can
reveal the structure and/or orientation of dermal collagen fibers
in situ.

In this work, we used second-harmonic-generation (SHG)
imaging, a recently introduced nonlinear optical microscopy
technique, for selective visualization of collagen fibers with
high spatial resolution, noninvasive character, deep penetration,
and no staining. When an ultrashort pulse of light is incident on
collagen-rich tissues such as dermis, SHG light with half the
wavelength of the incident light is observed as a result of the
nonlinear optical properties of the collagen molecule. We also
used polarization methods. The efficiency of SHG light
generation is sensitive to collagen bundle direction when the
incident light is polarized, and hence SHG anisotropy indicates
the collagen orientation in tissue.

We analyzed the SHG anisotropy of photo-aged mouse skin
and control mouse skin. We found a correlation between
collagen fiber orientation and the direction of skin wrinkles in
the photo-aged skin, i.e. collagen fiber orientation is parallel to
the direction of skin wrinkles.

Our results indicate that changes of collagen orientation may be
involved in the formation of wrinkles. SHG anisotropy
imaging appears to be a useful modality for noninvasive
evaluation of the degree of photo-aging of skin.
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Development of a new quantitative in vivo imaging
method of articular hyaline cartlage using a
cartilage-specific binding peptide

Toshitaka Oohashil, Kiichi Inagawal, Keiichiro Nishida', Jun
Minaguchi', Kursat Oguz Yaykasli', and Yoshifumi Ninomiya1

'Okayama University Graduate School of Medicine, Dentistry, and
Pharmaceutical Sciences

[Objective] The common X-ray can detect the loss of joint
cartilage indirectly, i.e. narrowing of the joint space between
adjacent bones, and bone spur formation. We found a peptide
which can specifically bind on cartilage pericellular matrix and
are going to develop a new method to quantitate the cartilage
mass and facilitate its use for the treatment of OA or RA
patients.

[Methods] A fluorescent-labeled CSBP (Cartilage specific
binding peptide) was injected intra-articulary to the knee joint
of C57/B6 mouse. The specimens were fixed and embedded in
4% CMC compound after snap-freezing. The cryosections
were prepared according to the Kawamoto's method
(http://www.leica-microsystems.com/).  Fluorescent images
were captured with a DP71 digital camera followed by
quantification with Imagel. For three-dimensional imaging,
specimens of knee joints labeled with Rhodamine-CSBP were
scanned by OPT (Optical Imaging Tomography) 3001.
Analysis and visualization of OPT data was performed with
Amira package. In vivo imaging analysis was conducted by
eXplore Optix (GE Healthcare) using near-infrared
fluorescence (Atto655)-labeled CSBP.

[Results] The fluorescent signals were specifically detected
at the cartilage pericellular matrix, which could be decreased in
accordance with the loss of its matrix in CIA model mice. 3D
reconstructions of CSBP-labeled cartilage matrix scanned by
OPT could reveal the damaged arthritic articular surface in
high-resolution.

[Conclusion] Our results demonstrate that the quantitative
optical imaging with CSBP may provide novel prognostic
indicators for clinical evaluation of articular hyaline cartilage
and its response to therapy.
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Bio-rapid prototyping project: A simple method to
build living 3D micro patterned cell construct ex
vivo without scaffold

Koichi Nakayamal, Takeshi Shimito?, Rie Kamizono?, Shuichi
Matsuda', Hiromasa Miura', and Yukihide Iwamoto'

'Orthopaedic surgery, Kyushu university
2JST INNOVATION PLZAZA Fukuoka

One of the major goal in regenerative medicine or tissue
engineering must be build living tissue/organ in vitro from
patients own cells for autologous transplantation.

Combinations of cells, gene/growth factors, and biomaterials
are widely recognized as essential keys for tissue engineering.
Yet, in clinical side, the risk of unexpected effect is always
concerned from these biomaterials, growth factors, or genes.
Obviously it will be better to reduce such risk for patients.
We've previously reported the development of scaffold free cell
delivery system, and showed good healing of rabbit
osteochondral defect by implantation of mesenchymal stem
cells (MSCs) without use of exogenous factors until one year.
In this study, we will report our new method to build larger
scaffold free constructs. With this method, we can position
various types of cells at desired XYZ position under
appropriate condition in the cell construct.

Until now, the construct are build by our hands under
microscope, it takes much hours to build only Smm cubic
shaped cell only construct. The inner patterns are simple shape.
Near future combination of the robotic technology and bio
technology, we may able to build living tissue or organ for
autologous transplantation. And the multi cell construct maybe
useful research tools for drug development.
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Characterization of tendon and ligament specific
enhancer of the mouse tenomodulingene

Yuriko Nishizaki, Yuki Sugimoto', Yuji Hiraki|, and Chisa
Shukunami'

1Department of Cellular Differentiation, Institute for Frontier Medical
Sciences, Kyoto University

Tendons and ligaments are the hypovascular dense connective
tissue that is mainly composed of regularly aligned thick type I
collagen fibers. Tendons physically connect muscles to skeletal
structures to act as a mechanical transmitter. Ligaments link
bones together and maintain them at their correct anatomical
positions during movement. For understanding of the
molecular mechanism of tendon/ligament formation, we
analyzed the transcriptional regulation of the mouse
tenomodulin (TeM) gene that is predominantly expressed in
tendons and ligaments. Using the CapSite Hunting method, we
identified two transcriptional start sites of the mouse TeM gene
at positions -58 bp and -84 bp upstream of the translational start
site. A putative TATA box was found at position -115 bp. We
then tested the enhancer activity of the mouse TeM genomic
fragment extending from -11kb to +3kb in transgenic mouse
embryos by using a LacZ reporter cassette with the hsp68
minimal promoter. This genomic fragment showed an activity
to drive the tendon/ligament specific expression in vivo. To
identify the regions responsible for the enhancer activity, the 14
kb genomic region was cut into a series of ~1 kb DNA
fragments to construct of luciferase reporters and tested them in
TeM-expressing  (tenocytes) and nonexpressing cells
(fibroblastic NIH3T3 and chondrogenic ATDC5 cells). We
found that several specific fragments could drive the specific
activation of the reporter gene in tenocytes, but not in NIH3T3
and ATDCS cells.
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A Novel TNF-a responsive C/EBP site regulates
cartilage Cd-rap expression

Toshihiro Imamura ], Hisaaki Miyaharal, Kazumasa Teradal, Linda J.
Sadel’, and Yukihide Twamoto®

National Hospital Organization, Dept. of Orthopaedic Surgery,
Kyushu Medical Center

Dept. of Orthopaedic Surgery, Kyushu Univ.

*Dept. of Orthopaedic Surgery, Washington University

Objective. Inflammatory processes in RA are primarily
regulated by the cytokines Tumor Necrosis Factor (TNF)- «
and Interleukin-1 (IL-1) 3. The aim of this study was to
investigate novel, TNF- o -mediated mechanisms that regulate
the expression of Cd-rap.

Methods. Rat chondrosarcoma (RCS) cells were transiently
transfected with ¢cDNA constructs encoding Cd-rap in the
presence of TNF-«. Results. We identified a new C/EBP
binding site in the Cd-rap promoter (position -1059 to -1046).
Binding of C/EBP to this site was regulated by TNF- o, but not
IL-1 3, resulting in down-regulation of Cd-rap expression. In
addition, the activation potential of Sox9 and CBP/p300 on the
Cd-rap promoter was enhanced after mutation of the new
C/EBP binding site, indicating that blockage of this site would
increase transcription.

Conclusion. TNF- o regulates the expression and/or DNA
binding potential of key positive and negative-acting
transcription factors that control the expression of the cartilage
matrix gene, Cd-rap.
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Smad7 inhibits chondrocyte differentiation at
multiple steps during endochondral bone
formation

Takao Iwai', Junko Murai', Hideki Yoshikawa', and Noriyuki
Tsumnaki®

'Department of Orthopaedic Surgery, Osaka University Graduate
School of Medicine

*Department of Bone and Cartilage Biology, Osaka University
Graduate School of Medicine

In vitro evidence suggests that Smad7, a potent inhibitor of
bone morphogenetic proteins (BMPs) and transforming growth
factor- 3 signaling pathways, is involved in cartilage
formation and homeostasis. Here, we describe a conditional
transgenic mouse system for expressing Smad7 that we
developed to identify in vivo roles for these pathways in
chondrocytes at different stages of differentiation. Smad7
overexpression in  prechondrogenic  cells  disturbed
mesenchymal condensation associated with decreased Sox9
expression, leading to poor cartilage formation. Smad7
overexpression in round chondrocytes resulted in decreased
proliferation rates. Smad7 overexpression in flat chondrocytes
led to inhibition of maturation toward hypertrophy. Micromass
culture of mesenchymal cells showed that BMP-induced
cartilaginous nodule formation was inhibited by overexpression
of Smad7 or by addition of MAP kinase inhibitors but not by
overexpression of Smad6. The expression of Smad7, but not
Smad6, downregulated the phosphorylation of ATF2, a
downstreasm target of MAP kinase pathways. Our data
provide in vivo evidence for the distinct roles of Smad7 during
chondrocyte differentiation and suggest that Smad7 in
prechondrogenic cells inhibits chondrocytic differentiation by
downregulating BMP-activated MAP kinase pathways.
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The role of PGE2 from macrophage in the
potentiality of PLFs for mesenchymal cell
differentiation into chondrogenesis with focusing on
EP4 receptor .

Kosaka Taiichi', and Yamamoto Kengo

'Department of Orthopedic Surgery, Tokyo Medical University

[Objective]

We discuss the role of non cytokine factors from macrophage

in the potentiality of PLFs for mesenchymal cell differentiation

into chondrogenesis with focusing on EP4 receptor.
[Methods]

1. We examined expression of EP4 in PLFs by
immunohistochemistry

2. Detection of PGE2 in SN from RAW macrophage by
Enzyme-linked immunusorbent assay (ELISA)

3. Analysis of RNA expression in PLFs with GeneChip array.

4. Confirmation using realtime PCR

[Results]

1. EP4 is abundantly expressed in tissue sections fromPLFs.

2. There was significantly much PGE2 in SN in comparison
with control.

3. With the DNA array, COL11A1, FGF18, Angiopoietin like
4, CBFA2 were upregulated, and much inflammatory
cytokine mainly on the chemokine such as MCP1, IL6,
IL8 downregulated.

4. These results of DNA array were confirmed in real-time
PCR.

[Conclusion]

This artificial low influence condition from RAW is similar to

the condition from human macrophage, in which almost

proinframatory cytokine genes were knock down. Under a low
influence of cytokines, other unknown factors in supernatants

might facilitate on EP4 function and supress the NFkappa B

activation inPLFs.
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Chondroprotective role of fibroblast growth factor-2

Yasunobu Sawajil, Tonia Vincent', Shi-Lu Chia', and Jeremy
Saklatvala'

'Kennedy Institute of Rheumatology, Imperial College London

[Objective] Articular chondrocytes are surrounded by an
extracellular pool of fibroblast growth factor (FGF)-2. The
possible role of FGF-2 in aggrecan catabolism by aggrecanase
was investigated.

[Methods] Aggrecan catabolism was induced by interleukin
(IL)-1 in normal human articular cartilage and assessed by
measuring the release of aggrecanase-dependent fragments by
Western blotting with neo-epitope antibodies. The ADAMTS4
and -5 mRNA expression was measured by quantitative
real-time PCR. Matrix metalloproteinase (MMP)-1, -3 and -13
and tissue inhibitor of metalloproteinases (TIMP)-1 and -3
production was measured by Western blotting. IL-6 and -8
were measured by ELISA. Proteoglycan synthesis was
monitored by radio labelled sulphate incorporation. Progression
of osteoarthritis (OA) in FGF-2 knock out (KO) mouse was
compared with wild type mouse.

[Results] IL-1 caused cleavage of aggrecan in human
cartilage explants, with release of neo-epitopes and induction of
ADAMTS4 and -5 mRNA expression. These were inhibited
by FGF-2. IL-1-induced aggrecan breakdown was inhibited by
exogenous TIMP-1 or TIMP-3, although FGF-2 did not affect
production of endogenous TIMPs when IL-1 was present.
FGF-2 did not prevent IL-1 suppression of proteoglycan
synthesis nor its ability to stimulate the production of IL-6, IL-8,
MMP-1, -3 and -13.  FGF-2 KO mouse exhibited accelerated
OA and this was delayed by subcutaneous FGF-2 if
administered prior to OA induction.

[Conclusion] Our findings suggest that FGF-2 may play a
chondroprotective role in human articular cartilage by
controlling the expression of the aggrecanases. Furthermore the
acceleration of OA in FGF-2 KO mice indicates the
importance of FGF-2 in cartilage degradation in vivo.
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Aggrecanase-selective TIMP-3 variant protects
cartilage from destruction in a mouse osteoarthritis
model

Hiroyuki Nakamura', Phuong A. Vo, Ngee Han Lim', ke Liu’,
Dominic J Wells®, George Bou-Gharios’, and Hideaki Nagase1

'Kennedy Institute of Rheumatology, Imperial College London
*Department of Medicine Faculty of Medicine, Imperial College of
London

*Department of Neuroscience, Imperial College of London

The aggrecan proteoglycan of articular cartilage is primary
target of osteoarthritic cartilage degradation. Recent studies
using gene deletion mouse models have suggested that
ADAMTS-5 might be a key aggrecanase involved in cartilage
destruction. We previously reported that TIMP-3 inhibits
ADAMTS4 and -5 and also blocks aggrecan degradation in
cultured articular cartilage stimulated with interleukin 1. We
have characterized that TIMP-3 variant that has an extra Ala at
the N-terminus ([-1A]TIMP-3) inhibits aggrecanases, but not
MMPs. To investigate whether TIMP-3 or [-1A]TIMP-3
effectively block cartilage breakdown in osteoarthritis (OA),
we have generated transgenic mice that overexpress TIMP-3 or
[-FIA]TIMP-3 together with beta-galactosidase which are
driven by type II collagen promoter. These mice of 10 weeks
old were then challenged for OA by transecting meniscotibial
ligament and the histological changes of their joints 8 weeks
after surgery were analyzed. The expression of a surrogate
marker for TIMP-3 expression, beta-galactosidase, was
detected at the side of cartilage injured 2 weeks after surgery.
OA lesions were observed in the knee cartilage of the wild-type
animals 8 weeks after surgery. The knee cartilage of
[-1IA]TIMP-3 transgenic mice was protected from destruction
whereas the knee cartilage from TIMP-3 transgenic mice were
only weakly protected. Transgenic mice expression higher
levels of TIMP-3 failed to protect cartilage. These results
suggest that selective inhibition of aggrecanase is crucial as a
therapeutic intervention to protect cartilage from degradation.
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[fER] ~ 7 A& E OREIRE BT, ADAMTS-9
VIR B IR R, IEER BRI IS T,
mMRNA BIOEA L~V TR BIHLTWD Z LA
L7z UL, HlkEriiaE<e, B2, s
i, R SR E I > 7.

[E22] HERE SN LT 7 S fiiEssE (7
7 HFH—E8) ThHD ADAMTS-9 OEKRTORENLIF
LA EZDS TR, AWFFTRERND, REHE IR
28R E M GIEFR BT, BRIl e LT D BRI,
JEiAD~ NV v 7 RENETHFEREO—D>E LT
ADAMTS-9 23532 AfEEMENH D L E 2 L.

ADAMTS9 expression in growth plate cartilage of
mice

Kanae Kumagishi', Keiichiro Nishida', Ryusuke Momota', Yuichiro
Yamaai’, Satoshi Hirohata®, Kadir Demircan’, Ichiro Naito', Yoshifumi
Ninomiya®, and Aiji Ohstuka'

'Okayama University Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences Department of Human Morphology
Okayama University Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences Department of Oral Function and Anatomy
3Okayama University Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences Department of Molecular Biology and
Biochemistry

Recently, ADAMTS-9 was identified as a new aggrecanase
though its role has not been elucidated yet. We investigated the
location and expression of ADAMTS-9 in the growth plate of
long bones. We used male ICR mice of age 0, 7 and 14 weeks.
Paraffin sections were set up from proximal metaphyses of
their tibiae. We made DIG labeled ADAMTS-9 RNA probe to
examine the distribution of mRNA by in situ hybridization.
Immunohistochemistry was applied to identify the location of
ADAMTS-9. The expression of ADAMTS-9 was compared to
those of collagen X and PCNA to evaluate the stage of the
growth plate.

In the growth plate, we observed strong expression of
ADAMTS-9 in hypertrophic region but weak in mature
chondrocytes. Proliferative chondrocytes, undifferentiated
mesenchymal cells, osteoclasts and osteoblasts showed no
expression of ADAMTS-9.

From these results, we presume that ADAMTS-9 may be
involved in chondrocyte hypertrophic process by digesting
extracellular matrix around the chondrocytes.

—120—



*A47 RECK SFIEE MERIERIEESEIHIRL
EEHIRAD cloning 2B+ 5

OAF Bz T PRt

B S

[ BAJ]RECK (Reversion-inducing cysteine-rich protein with
Kazal motifs) 73 73R R S - GPL 7 o A —Hl 5
NRIET, ~h)wrAxZzaruarr7—F (MMP)
M HETAIFHOASA e X —EZZ HNTWS
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WTIHEE A LD > TV ABFSETIE, & MR
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HHECOMSRERRT 21T > 72

[F1E] EFB IO b OA BIFEMMkIZ T 5

RECK #8i7, & PCR £ & Sl bl < 0 it
L7z. £72, OA PBHEHIE 75 B U 7- Rt i
BT 5 RECK DFEHLE JRjfE% Western blot 14 & A
L—W—BASEE CI<5 & & HiZ, siRNA ZEAL
RECK FSEIHMHIC L DT EBR 21T~ 7~

[#553] OA #E CIFIEFH BT~ EIZ RECK 68
DATTEL T, OA #ERERET CIX RECK 1334 LT
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¥, RECK 53R cloning OFEFE & IEOFHREZ 7R L7z,

HAJEEZE 72 OA BREHIIIZ 350 VT 6 RECK FE 2300,

MR CORMEIVRENTZ. F72, siRNA Z T
RECK ZELZMET 2 &, SHEBMROEEIEL focal
adhesion JZR) M S 407z

[#Es@] DLEDOT—41%, OA g OEAMNZEILTH D
AN cloning |2 RECK 2353595 Z L 278 L
1Y, HIEEEZRT A —Hlast< N U 7 AFHE
YERZIT UTSFe D MEE S b.

Expression and function of RECK in human
osteoarthritic articular cartilage

Tokuhiro Kimura', and Yasunori Okada'

'Department of Pathology, Keio University School of Medicine

Objective. Reversion-inducing cysteine-rich protein with
Kazal motifs (RECK) is a glycosylphosphatidylinositol
(GPI)-anchored protein which inhibits the activity of matrix
metalloproteinases. The aim of this study was to investigate
the expression and function of RECK in human osteoarthritic
articular cartilage.

Methods. Expression of RECK in normal and osteoarthritic
human articular cartilage was examined by quantitative PCR
and immunohistochemistry. RECK expression and localiza-
tion were also studied in primary cultured chondrocytes from
human osteoarthritic cartilage by Western blotting and confocal
microscopy. Down-regulation experiment was performed
using small interfering RNA (siRNA) targeting RECK.
Results. The expression level of RECK mRNA was
significantly higher in osteoarthritic cartilage than that in
normal cartilage. By immunohistochemistry, RECK was
expressed mainly in cloning chondrocytes, ie. clustered
chondrocytes showing proliferative activity in response to
tissue damage. Morphometrical analysis revealed a direct
correlation between RECK immunopositivity and degree of
chondrocyte cloning. RECK was also expressed by cultured
osteoarthritic chondrocytes, and immunolocalized to the cell
surfaces. siRNA experiments showed that down-regulation
of RECK in osteoarthritic chondrocytes results in inhibition of
proliferation and focal adhesion formation.

Conclusion. These data suggest a potential role of RECK in
chondrocyte cloning in osteoarthritic cartilage.  Its mechanism
might be via cell-extracellular matrix interaction at the cell
surfaces.
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[ B#] inter-alpha-trypsin inihibitor (-alpha-I) %, IfiHd
Tur 7 —¥A e X —DO—FETHY, 2 FOEHA
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LTA e X —EEE AT A8 = ASRART 5. i
4, HC1 BLIOHC2 e 7rvm g (HA) fEEBD
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[J71E] ZEMERAERETR X O O#kE 5> 5E A Zhhi
L, Westernblot {2 X AfHTA1To7-. H>BTC, [FEE
Ji % T S e IR b T o 72

(s3] ZSEMREEERE T, 250, 130, 40kDa DB
=V &R, FR N Lalpha-l, CS #8195 HCI
FITHC2 EDEAIR, CSE#E-E 7 = AN, LEX
SV, EEERE CIEREMMEE O v = R Sz
DI Tz, —J, WEFHOHCI BELOHC2 1L, £
TEAPERSRIE S KO E & H12, ZDZ%< 13 50kDa D
UL U CIRET A2 N ay Na A Fh—B st
WX VAN T-. ZOUWAELL, 7 = hiH
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TaTA T A EFEE L TNWA I EAVRBR I
PR T, 2D v AR— s MR ERaN S
FOVEPICRHES D = & MRS NT=.

[Fiim] ABRFHZ LV, ENIIZB RN EET
-alpha-l 2> R—3> RAMFELTEY, ZibimAd
L-alpha-1 2°5OBFTCIE7R<, SIEICBRE L CeEH
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R OBMETL 1R DHT LWRIZIZ R 5 5 &5
Z Bk,

Biochemical analysis of inter-alpha-trypsin inhibitor
in healthy and osteoarthritic human cartilage

Yasuo Yoshihara', Anna Plaas?, Koichi Nemoto', and John D Sandy3

'Department of Orthopaedic Surgery, National Defense Medical
College

Department of Biochemistry, and Department of Internal Medicine
(Rheumatology), Rush University Medical Center

*Department of biochemistry, and Department of Orthopaedic Surgery,
Rush University Medical Center

Inter-alpha-trypsin  inhibitor (I-alpha-I) is one of many
circulating proteinase inhibitors synthesized by hepatocytes.
This inhibitor is typically composed of two heavy chains (HC1
and HC2) linked to the single chondroitin sulfate chain of the
serine proteinase inhibitor, bikunin. Recently it was reported
that the interaction of I-alpha-I with hyaluronan-rich tissue can
result in transfer of the HCs from circulating I-alpha-I to
hyaluronan and the formation of HA-HC complexes as
SHAP-HA. In the present study we examined the abundance
and structure of the HC1, HC2 and bikunin species in healthy
and OA human cartilages.

Free bikunin proteoglycan and bikunin proteoglycan
complexed with HC1, HC2 or both were abundant in OA
cartilage, however we could detect only a trace of this
complexed form of bikunin in extracts of healthy cartilages. On
the other hand, HC1 and HC2 were abundant in both OA and
healthy cartilage, largely in a novel truncated 50 kDa form,
apparently esterified to the chondroitin sulfate chain of a
proteoglycan ( PG) other than bikunin. Immunohistochemistry
of human cartilages showed intracellular and cell-associated
staining for bikunin and both HCs consistent with their
synthesis and secretion by chondrocytes.

Our data suggest that the I-alpha-l components in human
cartilage are not primarily derived from the circulation but are
synthesized by chondrocytes in a specifically truncated form.
The analysis of the HCs and bikunin in osteoarthritic cartilages
provides novel tools for diagnostic and therapeutic approaches.
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2iE, MmAEBEREIEMA AT % pigment epithelium-
derived factor (PEDF), 431 %<1 HSP47, IMikkE
&\ EEE72 von Willebrand factor (VWF),  glycoprotein VI
(GPVD) 72 ENB5. AWFRIL, ZNHDH L /RTER
AT HaT—r 3 ELHALDT I EES %,
VATRT A v IR BIEODA T ) —= o Tk
DOHEFEHIE 5.
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T AEGH R BOREREHAF ST D &, A
RIBIZ LD EBRENR T v LSR5, Tkt
;@ﬁ%ﬂ%ﬁﬁ37—7/FAﬁ/ﬂ7akﬂL®
MWETHHZEERHL, ZOWEEFIHLI-~A 70
Fl— 74 —<v b ETOHET v A ZEMr L
k;:@%%%wflﬂm7HmF%@mﬁ@@z§~
B R GRS DRREWE OB - FHliA
ﬁok.ﬁﬁﬂw®77m—% \Z LV [EIE L7z HSP47
WREET BT T RiT, AT v A RITBOTHEN
\Z HSP47 D=7 —/7 U AEEIEE A HE L-. —77,
HSP47 OFFERIFHERE L THE STV A/ Vb
&%) (Thomson et al. J. Med. Chem.2005) OFEREfi &1 T-7-
2, FOFREEIRRD Hivien -7,

Search of protein binding sequences in the
collagen triple helix

Hitomi Kosugi', Shinichi Asada', Kouki Kitagawal, and Takaki Koide?

'Faculty of Pharmaceutical Sciences, Niigata University of Pharmacy
and Applied Life Sciences

Department of Chemistry and Biochemistry, School of Advanced
Science and Engineering, Waseda University

Collagen is the major component of the extracellular matrix
(ECM), and is a multifunctional protein that exhibits diverse
biological activities. These functions are elicited by the
interactions between dozens of collagen-binding proteins
(CBPs) and the specific sequences displayed on the collagen
triple-helix. CBPs include soluble factors, cell surface collagen
receptors and other ECM proteins.Here, we have developed a
convenient system to identify CBP-binding sequences in the
collagen triple helix.

Our system is based on the colorimetric measurement of
collagen fibril-formation in physiological buffers. We have
found that various CBPs inhibit the fibril-formation process in
vitro, and utilized phenomenon to develop a high-throughput
system to search the compounds that compete the
CBP-collagen interactions. In this paper we will show results of
our trials to identify the responsible collagen sequences for
some CBPs, i.e., Hsp47, pigment epithelium-derived factors,
glycoprotein VI etc. In addition, using this system, we
reevaluated the activity of small molecule inhibitors of Hsp47
(Thomson et al. J. Med. Chem.2005), and they did not show
any detectable activities.
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Z4F L OWIIASE GRIRAZAC & B) OfiE MBIz ST
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Cancer cell status on type | collagen fibrils—life or
death matter

Jun Sasaki', Hitomi Fujisaki', Eijiro Adachi’, Shunji Hattori', and
Shinkichi Trie'

"Nippi Research Institute of Biomatrix
Kitasato Univ.

Type I collagen is known as one of the typical substratum for
cell culture. With this purpose, collagen is used in a form of
monomer (non-fibrous collagen) or a form of polymer (fibrils).
Three-dimensional cell culture model using collagen fibrils
have been developed to mimic natural interactions between
cells and extracellular matrices. Cells on non-fibrous collagen
are able to spread and proliferate well. On the other hand,
collagen fibrils show different features for cell behaviors. Our
previous study indicated that human colonic cancer cell line
(Caco-2) did not proliferate on type I collagen fibrils, as though
cells on non-fibrous collagen were grown well.

To further elucidate the inhibitory effects of type I collagen
fibrils on cancer cell proliferation, we compared the BrdU
incorporation into nuclei of cells on non-fibrous collagen with
that on collagen fibrils. As a result, we found that incorporation
of BrdU into nuclei occurred on both substrates, but the
incorporating rate decreased significantly in cells on collagen
fibrils (8.1%). compared with cells on non-fibrous collagen
(16.0%). Next, we observed cells on collagen fibrils by using
scanning electron microscopy. In case of cultured cells on
collagen fibrils, cells exhibited round shape and cell fragments
were also observed. Further, we observed the cells on collagen
fibrils using time-lapse microscopy. Interestingly, cancer cell
proliferation and cell-death occurred at the same time on
collagen fibrils. These data suggested that repression of cell
growth on collagen fibrils is in dynamic equilibrium between
cell proliferation and cell death.
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Drosophila type XV/XVIII collagen, ICBM, Is
expressed in the central nervous system

Ryusuke Momota', Ichiro Naito?, Yoshifumi Ninomiya®, and Aiji
Ohtsuka'

"Human Morphology, Okayama Graduate School of Medicine

Niimi College

*Molecular Biology and Biochemistry, Okayama Graduate School of
Medicine

The loss of function effects caused by insertions of transposon
in the gene icbm, fly homologue of collagen type XV/XVIII,
are lethality during embryonic and larval stage and abnormal
locomotion. To clarify the mechanism of such defects, we have
further investigated the expression patterns of ICBM transcripts
and proteins.

We isolated total RNA from third instar larvae to perform
RT-PCR. We found that icbm transcripts were generated from
two promoters. We generated specific DIG labeled riboprobes
to each transcript to perform whole mount in situ hybridization
of embryos. We observed similar pattern of their localization.
Both of them were ubiquitously expressed and prominently in
the central nervous system. Furthermore, we injected
ICBM-GST fusion protein into mice. We used the resulting
antiserum for staining embryos to find that the protein was
accumulated in the central nervous system.

Thus, ICBM is widely distributed in basement membrane and
may play some important roles during the formation of the
central nervous system.
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Changes in extracellular matrix gene expression
during murine postnatal skin development

Chikako Kudo', Koji Arai', and Toshio Nishiyama'

'Scleroprotein Research Institute, Tokyo University of Agriculture and
Technology

The features of the skin, such as thickness and elasticity, change
during postnatal development. Extracellular matrix is a major
component of the skin and its composition affects the skin
features. Although age-associated changes in extracellular
matrix contents in the human skin were examined by a number
of studies, information about the developmental changes in
extracellular matrix gene expression is quite limited. Therefore,
we examined the expression of types L, I, IV, and V collagen
and fibronectin mRNAs in the mouse back skin from the
neonatal stage to adulthood (60 days of age) by RNase
protection assays using digoxigenin-labelled RNA probes.
Expression of type I collagen mRNAs was almost constant but
increased temporarily at 30 days of age. Expression of type III
collagen mRNA decreased quickly during the first 10 postnatal
days, increased temporarily at 30 days of age, and decreased
again at 60 days of age. Type V collagen mRNAs decreased
rapidly during the first 10 postnatal days and remained at
constant levels thereafter. Levels of types Il and V mRNAs
relative to type I mRNAs noticeably decreased during the first
10 postnatal days. Type IV collagen mRNAs decreased as the
mice grew. Fibronectin mRNA did not show significant change.
The present results suggest that the postnatal changes in
extracellular matrix mRNA expression are partly responsible
for the age-associated changes in the skin features.

—126—



A53 EAZIUCRZIIREDIS—HUEEEH
LEED

OFiH =" T &7 LR e Ak 21° bk
e BRI AbR BN PEIL Ok

UHORRR T BRI as VR PRI et
PHUTRE NI &S 2 A —dr—Hi%eT—

[EH9) NSRRI SMP30 |3 TE, Ehidire &

THELL, Mt T o2EAE E LTRSS

ZDO#% SMP30 1ZE 4 2 C (VO) BRI OREE 7V
2 /)77 M —ETHY, SMP30 / v 77U K (KO)
<D AIANT VC AR TE T, VC A&k CfiE
95 L RN ETT D 2 AL NI ST,
VC (37—~ 7u ) VRO RudiARioysE b
ENA7h, VC &2KZ 87 SMP30KO ~ 7 A ClEfZ
JED AT —4 U RBUZ G BENVE T TO D AMEM R &
%. F ZCARIZECIL SMP30KO ~ 7 ZADKE =5 —4
VEBUTOWTRRET LT

[J71£] SMP30KO ~ 7 A db D\ NTEH <7 2% 30
HIEATZICAERL L, VC Rafikh s Sk £721% Ve &
A7k (1.5g/L) CfAE L7z B 30 BB X U6 HIZ
RS 2 EREL L T RNA ZHIL, =29 —4#
mRNA %V ARXZ L7—Brasrr a7 vkl T
MU= $£7, —SBORENHITAR N Lo &2 A
THEEE 6mm OG5 L, 72 /BT X
D ENEESHTZD O Faxi7al) Va8 (a5—4~
VEE) RELE. SBITNT T g AR R AR
L, ©TAFh « UoX—Y Yo if{To7-.

[ ds T OVEEE] 80D 25— 4 L ABIG T 3E 15/
M CETOZEDGRD BT, VC BREDOHMEZ X 5
WA UTERD DIV - T-. & Faxs 7l v
ErEIEERL% 30 HETIEZM R, 60 HEIZ VC XK
Z &H72 SMP30KO ~ 7 A ClfAF< 7 2|2l LT
Bl Uiz, &2, ZOWIE VC Ofeh- T2z
SN TERY, VC BRZT 5 & EITHRZEAT O
IV — 7 U GENEDT b0 EEZ LN
7o, R OREAT R CIIER DR S 72 PICHHE 225117
o1, BRECEEMD AT —n R >TEY, VC
DNEEEAC & A 5.2 5 ATREMAV IR Sz,

Vitamin C deficiency decreases skin collagen

Koji Arai', Chikako Kudo', Hiroyuki Tsuchiya', Yasunori Sato’
Yoshitaka Kondo', Yoshihiro Nomura', Akihito IshigamiQ, and Toshio
Nishiyama'

'Scleroprotein Research Institute, Tokyo University of Agriculture and
Technology
Department of Molecular Pathology, Tokyo Metropolitan Institute of
Gerontology

Senescence marker protein 30 (SMP30) is a 34-kDa protein
whose expression in the liver, kidney, and lung decreases with
aging. Recently, SMP30 is revealed to be a gluconolactonase
required for vitamin C synthesis, and SMP30-null mice, fed a
vitamin C-deficient diet, show accelerated aging. Since vitamin
C is necessary for proline hydroxylation in collagen molecules,
vitamin C-deficient SMP30-null mice may have collagen
synthesis disorders in the skin in addition to the accelerated
senescence. Therefore, we examined expression of collagens in
the skin of SMP30-null mice. SMP30-null or wild type mice
were weaned around day 30 of age, and fed vitamin
C-deficient diet. They were given water containing either
hydrochloric acid or vitamin C (1.5g/L). At 30 or 60 days after
the weaning, animals were sacrificed and back skin was
collected. Collagen mRNA expression, hydroxyproline content,
and histological features were examined. Although
strain-dependent differences were found in levels of some
collagen mRNAs, vitamin C-dependent differences were not
observed. On the other hand, hydroxyproline contents
(mol/area) decreased at 60 days after the weaning in vitamin
C-deficient SMP30-null mice as compared to wild type.
Furthermore, the decrease was prevented by the administration
of vitamin C. These data indicate that skin collagen contents
decrease under the vitamin C-deficient condition, and the
decrease is probably due to impaired post-translational
modification of collagen molecules. Although there was no
apparent difference in the thickness of the dermis, the hair cycle
was not synchronized between the groups, suggesting that
vitamin C may also affect the hair cycle.
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(SV40-transformed human corneal epithelial cells, HCE) % =1
T —7 A AV C—EIEIN R L. AR
JEAN T Junctional & HEC# 5 Connexind3, N-cadherin,
Z0-1, Occludin, Claudin OFEELDZ % RT-PCR 15, X
Western Blot {EIZ L D ERETL, F7z, si-RNA Z vz
ot/ v 7 Z BT, FORERE RNA L-VL,
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DA LD > 7 IAREED - O\ B2 E % F7-
LTV 5 Junction SREEF'E  (Connexind3, N-cadherin)
FEEROFHEN A E RGO ER L ETH D, EBIT,
ZOMEIRE D Z & T, BroiofilufoE s
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Effects of corneal epithelial cells on the
expression of connexind3 and N-cadherin in
corneal fibroblasts

Ji-Ae Ko', Ryoji Yanai', and Teruo Nishida'

'Department of Ophthalmology, Yamaguchi University Graduate
School of Medicine

Purpose: We have previously shown that the expression of tight
junctional proteins in corneal epithelial cells is regulated by
comeal fibroblasts in a coculture system. We have now
examined the effects of comeal epithelial cells on the
expression of intercellular junctional proteins including
connexind3, N-cadherin, ZO-1, occludin, and claudin in
corneal fibroblasts.

Methods: Human comeal fibroblasts and simian virus 40
transformed human comeal epithelial (HCE) cells were
cultured on opposite sides of a collagen vitrigel membrane.
Expression of junctional proteins in comeal fibroblasts was
examined by reverse transcription polymerase chain reaction
(RT-PCR) and immunoblot analyses.

Results: RT-PCR analysis revealed that the abundance of
connexin43 and N-cadherin mRNAs in corneal fibroblasts was
increased in the presence of HCE cells compared with that
apparent in their absence. Immunoblot analysis also showed
that the amounts of connexin43 and N-cadherin in corneal
fibroblasts were increased by the presence of HCE cells. The
increases in the amounts of these mRNAs and proteins were
maximal at 12 and 24 hours, respectively, after the onset of
coculture. The amounts of ZO-1, occludin, or claudin mRNAs
or proteins in comeal fibroblasts were not affected by the
presence of HCE cells.

Conclusions: These results suggest that comeal epithelial cells
may play an important role in intercellular communication
between cormeal fibroblasts as well as in maintenance of the
three-dimensional network structure of these cells. Therefore,
this co-culture system of different types cells separated by a
collagen membrane provides an in vitro model for studies of
the interactions between these two cell types in vivo.
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ABFIETIE, SSc 2T D& LA, 2 7—5 D
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Analysis of collagen property in Tight-skin mouse,
a genetic murine model of systemic scleroderma

Takayuki Ogura', Keisuke Tanaka', Tetuya Ebihara', Shunji Hattori',
Masatoshi Nakazawa, Mutsuhiko Mimami’, and Shinkichi Irie"

"Nippi Research Institute of Biomatrix
Department of Immunology, Yokohama City University

Systemic scleroderma (SSc) is an autoimmune connective
tissue disease characterized by fibrosis of the skin, internal
organs, and vascular endothelial dysfunction. In many cases,
the pathogenesis of SSc is a cutaneous hyperplasia by
abnormal accumulation of collagen. However, the details of the
pathogenesis are not clear.

In this research, we hypothesize that alteration of collagen
property contributes to cutaneous hyperplasia. The change of
collagen properties in the cutaneous hyperplasia was examined
by using the Tight-skin (TSK) mouse; a genetic murine model
of SSc.

Acid soluble collagen was extracted from TSK and normal
murine dermis and analyzed. The solubilization rate of type I
collagen in the TSK mouse was found to be lower than that of a
normal mouse. However, the purified type I collagen properties
(denaturation temperature and amino acid composition) was
not apparently different from the normal one. Inter- and
intramolecular cross-links were formed in collagen molecules
during ageing, resulting that collagen fibers display an increase
in tensile strength and insolubility. Therefore, it was suggested
that cross-link has increased proceeding to symptom in the
TSK mouse. Next, the pepsin-solubilized collagen was
extracted and the collagen typing was examined. The type VI
collagen was found to increase in the TSK mouse compared
with a normal mouse.

These results suggest that the cross-links formation involved in
mechanical strength and the amount of the type VI collagen
may be implicated in the cutaneous hyperplasia in the TSK
mouse.
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Contribution of bone marrow-derived cells to
collagen synthesis during dermal wound healing
and fibrosis

Reiichi Higashiyama', Sachie Nakao', Tadashi Moro?, Yayoi
Shibusawa’, Osamu Ishikawa’, Isao Okazaki’, and Yutaka Inagaki1

"Liver Fibrosis Research Unit, Tokai University School of Medicine
?Research Laboratory, Minophagen Pharmaceutical Co. Ltd.
*Department of Dermatology, Graduate School of Medicine, Gunma
University

“Sanno Hospital, International University of Health and Welfare

Background/Aims: Recent studies have indicated that bone
marrow (BM)-derived cells migrating into dermal wounds
promote the healing process by producing collagen type L
However, their contribution remains unclear due to various
methods employed for the identification of BM origin and
collagen production. Here we detected specifically the
migration and possible collagen production of BM-derived
cells during dermal wound healing and fibrosis.

Methods: BM of wild type mice was replaced by cells obtained
from transgenic mice harboring an « 2(I) collagen
enhancer/promoter-EGFP fusion gene (COL/EGFP Tg). Full
thickness cutaneous wounds were made, or a single dose of
bleomycin-PLA microsphere was injected subcutaneously into
the shaved back of COL/EGFP Tg or its BM recipients.
Obtained dermal tissues were subjected to HE staining, and
confocal microscopic examination to detect EGFP and «
SMA expression.

Results: A large number of thin or spindle-shaped
EGFP-expressing cells were observed in the dermis of both
dermal wounds and bleomycin-induced fibrosis in COL/EGFP
Tg. Some of them co-expressed o SMA. A small number of
EGFP-expressing cells were also observed in the fibrotic
dermis of COL/EGFP recipients following bleomycin
administration. In contrast, there were few, if any, BM-derived
cells detected in dermal wounds of the recipient animals.
Conclusion: We have established an experimental system
which can specifically detect BM-derived or dermal resident
collagen-producing cells during dermal wound healing and
fibrosis. Although a large number of collagen-producing cells
were observed in the dermis of both models, contribution of
BM-derived cells to collagen synthesis seemed different
between physiological wound healing and pathological
fibrosis.
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Improvements of the clinical phenotype in
collagen XVII knockout mice by bone marrow
transplantation

Yasuyuki Fujital, Riichiro Abe], Daisuke Inokumal, Mikako Sasaki',
Wataru Nishiel, James R McMillanl, Hideki Nakamural, Tadamichi
Shimiz?, Daisuke Sawamura’, and Hiroshi Shimizu!

'Department of Dermatology, Hokkaido University Graduate School of
Medicine
Department of Dermatology, Toyama University Graduate School of
Medicine
*Department of Dermatology, Hirosaki University Graduate School of
Medicine

There are currently no effective treatments to improve the
prognosis in epidermolysis bullosa (EB), which is a group of
congenital genodermatoses caused by the lack of basement
membrane proteins. Recent studies have shown that bone
marrow-derived cells (BMDCs) can play a significant role in
regenerative medicine by transdifferentiating into various cell
types. We previously reported that 0.05% of epidermal
keratinocytes at wound sites were derived from donor BMDCs
in bone marrow transplantation (BMT) model mice. The
purpose of this study was to determine whether a knocked-out
protein can be re-expressed after BMT, and to explore the
possibility of using this technique to treat severe forms of EB.
Firstly, we investigated whether human cells could
transdifferentiate into keratinocytes as demonstrated by our
mouse BMT model. Human cord blood cells were transplanted
into immunodeficient NOG (NOD/Shi-scid, IL-2R y ™) mice.
At the wound site we found cord blood-derived keratinocytes
as well as expression of human BMZ proteins such as collagen
XVII (COL17). Secondly, BMT was accomplished using cells
from green fluorescence protein (GFP) expressing-transgenic
mice into our recently established adult COL17 knockout mice,
which was used as a model for human junctional EB. The
expression of COL17 beneath GFP+ epidermal cells was
found at the wound site in BMT-treated COL17 knockout mice.
Furthermore, BMT-treated mice showed fewer EB-associated
erosions and better survival rates (73.2% versus 20.6%, 150
days after BMT, p<0.05). These findings indicate that
conventional BMT techniques show significant potential as
systemic therapeutic approaches for treatment of human severe
EB.
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Collagen signalling is essential for basal localization
of membrane-anchored collagenase MT1-MMP
during branching morphogenesis of epithelial cells

Yoshifumi Itoh', and Sarah Bird"

'Kennedy Institute of Rheumatology Division, Imperial College
London

Epithelial tubes are essential structures in multicellular
organisms. However, the fundamental mechanism underlying
the formation of such structures is still unclear. It has been
shown that membrane-bound collagenase membrane-type 1
matrix metalloproteiinase (MT1-MMP) plays an essential role
in branching tube formation of Madin-Darby canine kidney
(MDCK) cells. Here we show that interplay between matrix
signalling and growth factor signalling regulates this
morphogenic program through changing localisation of
MT1-MMP from the apical surface to the basal surface of the
cells. Inert polarised epithelial cells exclusively localize
MT1-MMP at the apical surface whereas HGF stimulated cells
localize a portion of MT1-MMP at the basal surface resulting
in collagen degradation at cell attachment site. For this basal
localization to take place, collagen signalling is absolutely
essential, and MT1-MMP does not localize to basal surface
when cells were cultured either on gelatin or plastic. In 3D tube
structure, MT1-MMP localization at basal side was observed in
cells consisting extending tube, but not the cells in base
strucutre. Our results suggest that collagen together with HGF
provides essential signals which determine apical and basal
localization of MT1-MMP enabling tuburogenesis to take
place.
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Triple-helix structure of collagen is essential for its
interaction with carbon nanotubes

Yoshinori Kuboki', Michiko Terada?, Yoshimasa Kitagawaz, Motohiro
Uo?, and Fumio Watari®

"Professor Emeritus, Hokkaido University
ZGraduate School of Dental Medicine, Hokkaido Univeristy,

[ Introduction ] Exceptionally high mechanical strength,
electric conductivity and unique geometrical structures of
carbon nanotubes (CNT) have been attracting attentions from
various fields, including biological application, but the
interactions with important biomolecules, above all, collagen
molecules have not been studied in details. This situation partly
dues to the fact that CNT is a solid entity, while the most of the
biomolecules can be prepared into soluble entity. Thus, we
introduced to evaluate turbidity in order to analyze the
interaction between CNT and collagen molecules. It was found
that native collagen induced distinct aggregation with CNT,
while denaturation of this protein deprived of the ability to
aggregate with CNT.

[Methods and results] To a stable suspension of CNT (10
ppm in 0.1% Triton), collagen solution was added to obtain
final concentration of 25 ppm. Degree of aggregation was
evaluated by measuring the turbidity of the suspension at 660
nm on a Sienco aggregation meter (Morrison Co., USA). It
was found that addition of collagen induced remarkable
aggregation immediately and reached plateau after 15-20
minutes. Interestingly when the collagen solution was
denaturated at 60 degree beforehand, no aggregation was
observed; just like the other globular molecules albumin and
lysozyme which were added under the same conditions.

[Discussions and conclusion] It was concluded that rigid
rod-like structure the collagen triple helix is essential for
interaction with CNT to form aggregation. This finding will
open a new avenue to clarify the mechanism of interaction
between collagen molecules and CNT.
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Hysteresis in the collagen triple helix-coil transition

Kazunori Mizuno', Jirgen Engel' Sergei Boudko', and Hans Peter
Biichinger'

'Shriners Hospital for Children

Collagen model peptides with different -Gly-Xaa-Yaa-
sequences can be used to study the thermodynamic parameters
of the triple helix &lt;-&gt; coil transition, and these parameters
can provide basic clues to understand the molecular
mechanism of genetic disorders related to collagen. The
stability of collagen triple helices has experimentally been
determined from thermal changes of circular dichroism,
calorimetry and other conformation dependent quantities. Very
different values for the transition temperature and the
thermodynamic parameters have been reported in the literature.
One of the main reasons for these discrepancies is the slow
speed of the folding/unfolding kinetics caused by the slow rate
of prolyl cis/trans isomerization and the necessity to nucleate
the triple helix from three polypeptide chains. Most of the
values were therefore measured under conditions where the
system is not at equilibrium. Transitions of collagen model
peptides and (pro) collagen molecules often show a hysteresis,
that is, the heating (unfolding) and the cooling (folding) curves
do not overlap in both directions. We quantitatively described
the hysteresis of the triple helix &lt;-&gt; coil transitions with
kinetic models applying different initial conditions for
unfolding and folding. Heating and cooling curves were
recorded by CD with different scanning rates and different
initial peptide concentrations. Experimental transitions were
fitted by differential equations solved by the math software.
The fitted parameters of the rate constants and the activation
energies of each step were compared with the data determined
from constant temperature experiments. The relationship
between the kinetic model data and the thermodynamic
parameters will be presented.
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Extracellular matrix of frozen mammoths

Haruki Senoo !, Katsuyuki Imai ! Mitsutaka Miura ', Yoshihiro
Mezaki !, Tikhonov Alexei?, Shunji Hattori 3 Kiwamu Yoshikawa !,
and Noriko Yamaguchi'

! Akita University School of Medicine
“Russian Academy of Sciences
*Nippi Biomatrix Research Institute

To examine stability of extracellular matrix (ECM) molecules
supporting tissues (scaffolding function), we analyzed organs
of 2 frozen baby mammoths died about 40,000 years ago and
buried in permafiost in Siberia. We observed the livers and
the lungs of the 2 mammoths (kept in fixatives in Russian
Academy of Sciences in St. Petersburg) by light and electron
microscopy, scrutinized localization of ECM components by
immunofluorescence, and analyzed amino acid contents. The
livers and lungs were preserved well at gross anatomical and
histological levels.  Sinusoidal walls of the liver and
alveolar-like structures of the lungs were well kept.
Ultrastructure of ECM components, namely fibrillar structure
having characteristic pattern of cross striation and basement
membrane  structure, were clearly demonstrated by
transmission (TEM) and scanning electron microscopy (SEM).
Type IV collagen was shown in ECM components by
immunofluorescence. Amino acid analysis of the lungs
revealed high content of amino acids forming collagen fibril,
namely, proline, hydroxyproline, and glycine. These results
indicate that ECM molecules including collagen were stable
and well preserved in these frozen mammoths for 40,000 years.
These findings suggest that three-dimensional structure of
ECM is important for maintaining gross and histological
morphology. At the same time, however, the present results
may suggest that these mammoths suffered from organ fibrosis.
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Analysis of mouse type XXIV collagen «o 1
(Col24al) gene: Transcriptional regulation and
bone specific expression.

Noritaka Matsuo ', Shizuko Tanaka?, Hideaki Sumiyoshi ! Hidekatsu
Yoshioka', and Francesco Ramirez>

1Dep. of Anatomy, Biology and Medicine, Oita Univ.
Child Health Insutitute of New Jersey, Robert W. Johnson Medical
School

Collagen XXIV is a recently discovered member of member of
the fibrillar collagens with structural features of invertebrate
molecules. In this study, we identified mouse type XXIV
collagen (Col24al) transcripts, determined their tissue
distribution and analyzed the transcriptional regulation of this
gene. Col24al transcript was specific expressed in osteoblast
and pre-osteoblast cells. In vitro osteoblast differentiation
models indicated that the expression of Col24al transcript was
activated from pluripotent mesenchymal to pre-osteoblast cells,
subsequently was increased during osteoblast differentiation,
followed by stable expressed and/or accumulated during bone
mineralization. In addition, in situ hybridization analysis
demonstrated that collagen XXIV is highly restricted in
trabecular bone on post-natal tibia. Furthermore, Oligo-CAP
Race indicated that mouse col24al gene has at least two major
splicing variants. Cell transfection experiments in combination
with DNA-binding assays demonstrated that Col24al
promoter activity is under the control of an upstream cis-acting
element, which is shared by both transcripts and is recognized
by specific combinations of cJun, CREB1, ATF1 and ATF2
dimers. Consistent with these results, overexpression of c-Jun,
ATF1, ATF2 or CREBI in transiently transfected osteoblastic
cells stimulated transcription from reporter gene constructs
driven by the Col24al promoter to different degrees. Moreover,
chromatin immunoprecipitation experiments showed that these
nuclear factors bind the same upstream sequence of the
endogenous Col24al gene. These results suggest that Col24al
is a specific marker of osteoblast differentiation, implicating in
regulating the formation of a mineralization-competent matrix
in bone, and the AP1/CREB family members play a critical
role in regulating its activity.
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The behaviors of SP cells in Caco-2 human
carcinoma cells on type | collagen gel

Hitomi Fujisaki', Jun Sasaki', Shinkichi Irie', and Shunji Hattori'

"Nippi Research Institute of Biomatrix

We previously reported that human colon carcinoma cell line
Caco-2 cells did not proliferate on type I collagen gel culture,
meanwhile on collagen molecule they proliferated well.
Recently there is increasing evidence that tumors and cancer
cell lines contain a small subset of their stem-like cells (cancer
stem cells; CSCs). By using clonal and population analysis,
side population (SP) cells, which is sorted with the flow
cytometry-based technique, is mainly composed of CSCs.
Identification of SP cells in several cancer cell lines are reported.
In this study, after identified and isolated SP cells, we examined
SP analysis of Caco-2-SP cells cultured on collagen gel and
estimated living cell numbers. Neither SP nor non-SP cells in
Caco-2 proliferated on collagen gels. SP cells could generate
both cell types of populations conversely non-SP cells
generated only non-SP cells.

These results show that collagen fibrils can transform cell type
and inhibit proliferation in carcinomas SP cells.
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Inhibition of IL-8 secretion from neutrophil by type |
collagen

Wuyong Quan', Ji-Ae Ko', and Teruo Nishida'

'Department of Ophthalmology Yamaguchi University Graduate
School of Medicine

PURPOSE

It was reported that extracellular matrix (ECM) may play an
important role on the activation of nutrophils during the
infection and inflammation. In the infected corneal tissue such
as ulceration and keratitis, we investigated if the secretion of
cytokines is controlled by type I collagen consists of the corneal
stroma.

METHODS

We have isolated human neutrophils by Ficoll-Paque PLUS.
The neutrophils were plated on the type I collagen, type IV
collagen and laminin coated plate and incubated for indicated
times. Then, we measured the expression of cytokines in the
supernatant by Bio-Plex analysis.

RESULTS

When neutrophils were cultured on type I collagen-coated
conditions, the expression of IL-8 decreased. Secretion of 1L-8
by neutrophils did not change when the cells were cultured on
type IV collagen, laminin coated.

CONCLUSIONS

The IL-8 secretion from neutrophils was down-regulated by
type I collagen. The present results suggest that type I collagen
plays a regulatory function for cytokine production by
neutrophils.
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Quantitive investigation of elastin and collagen and
analysis with anti-26A polyclonal antibody in
aneurysm tissue

Eri Shimtsuchil, Hiroyuki Shimoural, Kumiko TakeshitaQ, Kouji
Mawatari’, Tori Maeda', Noriyuki Sakata®, and Kouji Okamoto'

'Grad. Sch. of Life Sci. & Sys. Eng., Kyushu Inst. of Tech.
2Dep’[. of Biosci. & Bioinform., Kyushu Inst. of Tech.
*Dept. 2nd. Pathol., sch. Med., Univ. of Fukuoka

A number of vascular diseases have been getting to a serious
problem. The aneurysm is a clinical condition which the artery
section expands, and it is known that there is rarely emerging
certain symptom. The weakening angioembrittlement in
aneurysm tissues is suggested in these researches. In this
study, we focused on elastin and collagen, and examined their
quantitative changes in aneurysm tissue. Since there is little
consciousness symptom in the aneurysm, it is important to
achieve the research directed to the development of the
diagnostic marker of the aneurysm. Although it has been
suggested that the expression of exon26A may have the
connection with vascular diseases, there is little report
concerning relation between this 26A domain and diseases.
We prepared the anti-26A polyclonal antibody and investigated
relationship between domain 26A and aneurysm formation.
First, aortic aneurysm and non-aortic aneurysm tissues were
treated to remove fat. Then, collagen and elastin were
extracted by treatment with collagenase and elastase,
respectively, and their quantitative analysis were performed.
As results, it was shown that collagen tended to increase and
elastin decreased significantly in aortic aneurysm. These
results suggested that aneurysm is related with the quantitative
change of extracellular matrix in vascular wall. It was also
suggested that the domain 26A was detected by the use of the
anti-26A polyclonal antibody in atherosclerotic lesions but not
in nonatherosclerotic aorta. Further analysis in aneurysm
tissues are in progress.
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Macrophage chemotaxis induced by elastin-
derived peptides

Tori Maeda', Maria Portia P. Briones’, Noriaki Mizoiri%, and Kouji
Okamoto'

'Graduate School of Life Science and Systems Engineering, Kyushu
Institute of Technology

Department of Bioschience and Bioinformatics, Faculty of Computer
Science and Systems Engineering, Kyushu Institute of Technology

Elastin is the core protein of elastic fibers in connective tissues
like arteries, lungs and skin, and is degraded to peptide
fragments in several diseases such as atherosclerosis,
emphysema and metastasis. It has been reported that elastin
fragments that is elastin-derived peptides have various
biological activities and they are involved in the progress of
diseases. Elastin has several repeating peptide sequences in
its hydrophobic regions of human, bovine and porcine elastin
molecules: pentapeptide (VPGVG), hexapeptide (VGVAPG)
and nonapeptides (AGVPGL/FGVG). Hexapeptide (VGVAPG)
has been identified as a chemoattractant for macrophages.

In this study, circular permutations of VPGVG and VGVAPG
were synthesized and examined their chamotactic abilities for
macrophages. Two elastin-derived nonapeptides and their
seven analogue peptides in which Leu or Phe is substituted by
Ile, Val, Ala, Gly, Pro, Lys or Glu were synthesized and also
tested their macrophage chemotactic activity.

It was observed that one pentapeptide VGVPG and four
hexapeptides VGVAPG, GVAPGV, VAPGVG GVGVAP
showed chemotactic  response. Two  nonapeptides
(AGVPGLGVG and AGVPGFGVG) and Ile-substituted
analogue (AGVPGIGVG) induced the chemotaxis of
macrophages. Results of deactivation test and of effect by
lactose on macrophage migration showed that lactose-insensitive
receptor which mainly recognizes AGVPGIGVG is presumably
present on the membrane of macrophages in addition to the
elastin-binding protein sensitive to lactose.
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UVA irradiation and hydrogen peroxide cause an
abnormality of fibrillin-1 fiber on human skin
fibroblast cells

Mai Nishikiori', Risa Nonaka', Hiroshi Wachi', Satoshi Onoue?, and
Yoshiyuki Seyama

"Hoshi University School of Pharmacy and Pharmaceutical Sciences
KOSE Corporation, Research & Development Division

[Aims] Fibrillin-1 containing microfibrils are a secreted
extracellular matrix protein that functions as a scaffold for
elastin fiber assembly. Chronically sun-exposed human skin is
characterized by dermal connective tissue damage including
the abnormal accumulation of elastic fibers. However, little is
known about the relationship between the abnormal
accumulation of elastic fiber and the sun-damaged skin. In this
study, we demonstrated the expression of fibrillin-1 and the
accumulation of fibrillin-1 fiber by ultraviolet-A (UVA)
irradiation and hydrogen peroxide in cultured human skin
fibroblasts (HSF) cells.

[Methods] HSF cells were treated with UVA irradiation (10
J/em?’/day) for three days or hydrogen peroxide. Expression of
protein levels and mRNA levels was determined by the
RT-PCR and the Western blotting, respectively. Morphological
change and amount of fibrillin-1 fibers were evaluated by
immunofluorescence staining and semi-quantitative ELISA,
respectively.

[Results] The UVA irradiation caused decrease of fibrillin-1
expression at both protein level and mRNA level in a dose- and
time-dependently manner, respectively. We also observed the
increase of thick fibrillin-1 fibers and tropoelastin deposition
after the exposure to UVA irradiation. A similar result was
observed when HSF cells were treated with hydrogen
peroxide.

[Conclusion] These results suggest a possibility that the
abnormal accumulation of elastic fiber caused by the
sun-damaged skin result from the abnormal fibrillin-1
metabolisms, especially the abnormal accumulation of
fibrillin-1 fiber. The present study would be useful for the
understanding of progression of solar elastosis or the
development of treatment on the sun-damaged skin.
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Role of hydrophobic domains in the tropoelastin
molecule on the elastic fiber formation

Risa Nonaka', Tatsuya Ogawal, Tori Maeda?, Kouji Okamoto, Hiroshi
Wachi', and Yoshiyuki Seyama'

'Department of Clinical Chemistry, Hoshi University School of
Pharmacy and Pharmaceutical Sciences

*Department of Biochemical Engineering and Science, Kyushu
Institute of Technology

It is believed that the process of coacervation is mainly due to
interactions between the hydrophobic domains of tropoelastin
and promotes the formation of covalent cross-links, such as
desmosine or isodesmosine. However, little is known about
role of hydrophobic domain of TE involved in elastic fiber
formation. In the present study, we examined elstic fiber
formation using exon 18, a hydrophobic domain of TE
molecule, missing tropoelastin. Bacterial recombinant full
length human tropoelastin (HTE) and exon18 missing human
tropoelastin (A 18) was added to ARPE19 culture medium.
Double immunofluorescence staining showed abnormal
aggregation of A 18 on the fibrillin-1 fiber, but not HTE. Our
data suggest that exonl8 plays an important role on initial
deposition of TE.
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Role of heparan sulfate in the development of
peripheral nervous system

Yoshihiro Matsumoto', Yu YamaguchiQ, Fumitoshi Irie?, and Yukihide
Twamoto'

"Deppartment of Orthopaedic Surgery, Kyushu University School of
Medicine
?Burnham Institute of Medical Research

Heparan sulfate (HS) is one of the glycosaminoglycans, which
play major role in mammalian development. Recently, we have
shown that conditional deletion of Extl allele in spinal cord
resulted in abnormal axon guidance of commissural axon,
suggesting the essential role of HS in the development of spinal
cord. In this report, we analyzed the role of HS in the
development of peripheral nervous system (PNS).

To determine the physiological role of HS in mammalian PNS
development, we used the Nestin-Cre-mediated recombination
in entire PNS, including in the spinal cord, dorsal root ganglion.
Schwann cells (SCs). The mutant mouse (mutants) died after
birth because of the dyspnea, suggesting the dysfunction of a
diaphragm. In the mutants, the axonal branches of phrenic
nerve shorter than those of wild type, resulting in the nerve
covering a narrow area of the diaphragm. To analyze these
phenotypes, the phrenic nerve was dissected and examined.
The mutant nerve was thin and the number of the SCs was
markedly decreased in mutant nerve. Then, we prepared both
of the proximal and distal stamps of the nerves and counted the
number of SCs. In mutants, the number of SCs in the proximal
stamp was not significantly different, while the number of SCs
in the distal region of the mutants nerve was decreased,
strongly demonstrated that the motility of SCs in mutants was
decreased. Therefore, we supposed that impaired cell migration
of SCs along the developing nerve was one of the likely
cellular causes underlying the PNS phenotype of mutants.
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Development of a novel therapeutic drug for
treatment of preterm delivery

Kanji Tanaka', Daisuke Matsukura', Ryousuke Taniguchi', Tsuyoshi
Higuchi', and Hideki Mizunuma'

'Department of Obstetrics and Gynecology, Hirosaki university school
of medicine

Chorioamnionitis (CAM) is an extremely important factor in
preterm delivery, and various inflammatory cytokines of
amnion fluid have important roles in the onset of CAM and
cervical ripening.  Although proteoglycan (PG), a main
component of the extracellular matrix, was once considered
merely to maintain tissue, recent studies have shown its
important effect on cellular function manifestation, and its
anti-inflammatory effects have attracted particular attention.
In the present study, the effect of PG on inflammatory
cytokines was investigated in cultured fibroblasts from the
uterine cervix which was stimulated by lipopolysaccharide
(LPS). With the informed consent of the patient, who had
undergone total hysterectomy for uterine myoma, a specimen
of normal human uterine cervix was collected. LPS was
added to the fibroblastic culture media, and the cells were
incubated with or without PG, UTI for 48 h.  The amounts of
IL-1 B, IL-6 and IL-8 in the medium were assayed by the
ELISA method. The amount of IL-6 in the medium produced
by cultured fibroblasts from the uterine cervix increased —after
the addition of LPS. The addition of PG to the medium of
cultured cells reduced the amount of IL-6 in a dose-dependent
manner. The amount of IL-6 incubated with PG was
suppressed by 33~54% compared with the controls. In addition,
similar decreases in IL-8 were brought about by the addition of
PG These results indicate that preterm delivery may be
suppressed by using PG since it inhibited various inflammatory
cytokines that mainly contribute to the onset of CAM and
cervical ripening,
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Developmental regulation of basement membrane
compositon during early stages of mouse
embryogenesis

Sugiko Futaki!, Ttsuko Nakano', Ri-ichirch Manabe', Ko Tsutsui',
Noriko Sanzen', Yoshikazu Sado?, and Kiyotoshi Sekiguchil

"Institute for Protein Research, Osaka university
“Shigei Medical Research Institute

Basement membrane (BM) is a sheet-like extracellular matrix
composed of BM-specific molecules such as laminin, type IV
collagen, nidogen and perlecan. Expression of the BM
molecules are tissue-specific and developmentally regulated,
indicating that the composition of BMs plays an important role
in organogenesis and cell fate determination during embryonic
development. However, the expression profiles of BM proteins
at early developmental stages remain fragmentary and
restricted to certain organs and/or developmental stages. To
obtain the comprehensive profiles of BM composition during
organogenesis, we focused on early stages of mouse
embryogenesis and analyzed immunohistochemically the
distribution of 20 major BM proteins including individual
subunits of laminins and type IV collagens in whole embryos at
embryonic day (E) 5.5 through E10.5. At the stages between
ES.5 and E7.5, where embryonic cells differentiate into three
germ layers, ectoderm, mesoderm and endoderm, the BM
composition in the embryonic regions did not show any
prominent variation, although it was more diverse in the
extraembryonic tissues such as amnion and extraembryonic
mesoderm. As the development proceeds to E8.5-E10.5, where
major organs such as neural tube, heart, lung, guts, liver, and
vascular systems begin to develop, we found that the BM
composition became more diverse, showing clear distinctions
among different organs and tissues. These results are consistent
with the proposed concept that the BM composition is
regulated developmentally and such spatiotemporal regulation
of BM composition plays an important role in organogenesis
and its associated cell fate determination.
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Expression and chain assembly of laminin subunits
in cell-free translation system

Tomoaki Niimi', Hoang-Phuong Phan', Toru Ezure?, Masaaki Ito,
Tatsuhiko Kadowaki', and Yasuo Kitagawa'

'Graduate School of Bioagricultural Sciences, Nagoya University
“Shimadzu Corporation

Laminins are a family of large heterotrimeric glycoproteins
comprising «, [, and vy chains. To understand the
molecular mechanisms of chain assembly in vitro, we
expressed human laminin-332 (formerly known as laminin-5)
subunits in insect cell-free translation system. For this, we
prepared the plasmid constructs encoding full-length and
laminin coiled-coil (LCC) domain of laminin «3, 33, and
v 2 chains. In addition, several shorter versions of « 3 chain
were prepared lacking LEc domain, and also LG2-5 or LG4-5
domain. These chains were synthesized in insect cell-free
translation system, and the products were evaluated by
immunoblotting. We successfully produced S 3- y 2
heterodimer and « 3- 3 3- y 2 heterotrimer of LCC domain in
co-translation of each chain. «3-3 or «3-+ 2 heterodimer
was not detected, suggesting that « 3 chain can assemble with
only 3 3-v 2 heterodimer to form heterotrimer with disulfide
bonds. These results are consistent with the previous report that
laminin chain assembly proceeds through S-vy heterodimer
to «-f-v heterotrimer in vivo. We therefore suggest that the
cell-free translation system could be a valid system to study a
mechanism of laminin chain assembly. Using this system, we
are currently investigating roles of disulfide bonds during chain
assembly.
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The mechanism of laminin-1-induced neurite
outgrowth via ganglioside GM1

Naoki Ichikawa', Kazuhisa IwabuchiQ, Hidetake Kurihara3, Kentaro
Hozumi*, Yoshihiko Yamada®, and Eri Arikawa-Hirasawa '

'Research Institute for Diseases of Old Age Juntendo University School
of Medicine

’Inst, Environmental and Gender-Specific Medicine Juntendo
University School of Medicine

*Dept. Anatomy Juntendo University School of Medicine

“Tokyo University of Pharmacy and Life Sciences

*Cell and Dev Biol, NIDCR, NIH

Laminin-1 is one of the most potent matrix molecules to
promote neurite outgrowth through integrin in the presence of
nerve growth factor (NGF). It is also reported that the
interaction of NGF receptor (TrkA) and monosialoganglioside
GM1 is required for NGF-mediated neurite outgrowth.
However, it is not clear how laminin-1 coordinates integrin and
TrkA signaling pathways in promoting neurite outgrowth. We
found that laminin-1 directly bound to GMI, induced the
aggregation of GM1, and promoted subsequent clustering of
TrkA and integrin in lipid rafts. Prevention of
laminin-1-induced clustering of GM1 inhibited clustering of
integrin  and neurite outgrowth, indicating that the
laminin-1-GMI1 interaction is a prerequisite for these processes.
Laminin-1 did not directly bind to TrkA, but indirectly
enhanced the activation of Akt and MAPK, downstream of
TrkA signaling. When integrin 31 expression in PC12 cells
was suppressed by RNAI, neurite formation occurred, but
neurite processes were not elongated. In contrast, prevention of
clustering of GM1 by lyso-GM1 inhibited the protrusion of
neurites. Moreover, we found that the Cholera toxin B subunit
(CTxB), which binds to GM1, promoted neurite outgrowth of
PC12 cells when the cells were plated on a collagen or
fibronectin substrate, which binds integrin 3 1. This
CTxB-induced neurite outgrowth was inhibited by knockdown
of integrin 31 or prevention of clustering of GM1. These
results suggest that laminin-1 serves as a ligand for GMI to
form focal lipid rafts that act as signaling centers for neurite
outgrowth by linking and coordinating with NGF and integrin
signaling pathways.
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Expression of laminin @3B chain in vascular and
epithelial basement membranes and its possible
functions

Taizo Mori], ‘Yoshinobu Kan'yal, Chie Yasudal, Takashi Ogawal, and
Kaoru Miyazaki'

"Yokohama City University, Kihara Institute for Biological Resarch,
Division of Cell Biology

The basement membrane (BM) proteins laminins, which
consist of «, B, 7y chains, play critical roles in the
maintenance of tissue structures and cellular functions. In blood
vessels, the « 4- and « S-laminin, e.g laminin-411
(laminin-8) and laminin-511 (laminin-10), are thought to play
major-roles, and there are few studies reporting other laminins.
The present study demonstrates the presence of novel «
3B-containg laminins in vascular BMs. Laminin « 3 chain has
two isoforms, the truncated form « 3A and the full-sized form
a3B. Although the «3A-containing laminin,Jaminin-3A32
(laminin-5A), has been extensively studied. However, there is
little information about « 3B-containing laminins.To show the
histological distribution of the laminin « 3B chain, we
prepared o 3B-specific monoclonal antibodies. RT-PCR
analysis indicated the wide distribution of the « 3B chain in
normal human tissues. Immunohistochemical analysis showed
that the « 3B chain was colocalized with the «3A, 83 and
v 2 chains in the epithelial BMs of the skin, esophagus, breast
and lung, suggesting the presence of laminin-3B32
(laminin-5B) and laminin-3A32. In the lung alveoli,
laminin-3B32 was dominant over laminin-3A32, but vice versa
in other epithelial BMs. In contrast, the BMs of blood vessels
including capillaries and venules in these tissues were strongly
positive for « 3B, almost negative for «3A, and completely
negative for 53 and vy 2. The «3B chain was colocalized
with the&#61472; 31 and <y 1 chains in these BMs. These
results strongly suggest that the laminin « 3B chain is widely
expressed in vascular BMs of normal tissues, probably as
laminin-3B11/3B21 (laminin-6B/7B).
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Analysis of laminin-511 and-332 in the hair follicles
in cyclophosphamide-induced alopecia (CIA)
model mice

Hisayoshi Imanishi', Daisuke Tsuruta', Koji Sugawala', Kazuo Tkeda?,
Hiromi Kobayashi', and Masamitsu Ishii'

'Department of Dermatology, Osaka City University Guraduate School
of Medicine

Department of Anatomy, Osaka City University Guraduate School of
Medicine

Chemotherapy-induced alopecia (CIA) is widely known
because of its severity and high frequency. We recently
revealed that laminin-332 (5) and -511 (10), the basement
membrane zone (BMZ) components, precisely regulate hair
growth both spatially and temporally during the induction of
anagen hair growth; laminin-511 plays the positive role and
laminin-332 does the negative role on hair growth. The purpose
of this study is to elucidate the role of laminin-511 and -332 on
the development of CIA.

Mice hair-depilation model was used, which was previously
reported. At ninth day after depilation, 150 mg per kg body
weight of cyclophosphamide was injected intraperitoneally.
Mice were killed and the dorsal skin was harvested each day
after cyclophosphamide was injected. We performed western
immunoblotting, immunohistochemistry, in situ hybridization,
and semi-quantitative RT-PCR analyses for those samples. In
anagen, laminin-332 is reported to be lost at the BM around the
outer root sheath of lower one thirds of hair follicle, it was
reappeared after mid to late dystrophic catagen both
quantitatively and qualitatively. In contrast, Laminin-511,
which is considered to be an inducer of hair growth, was
downregulated steadily after late dystrophic catagen in the
epidermal and ORS keratinocytes. In conclusion, the
reappearance of laminin-332 and the regression of laminin-511
at BM in the hair follicles may contribute to the development of
CIA.
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Heparin increases the secretion of cysteine
proteinase-type cathepsins in  human skin
fibroblasts

Takashi Ishikawa', Natsumi Inamura’, Miho Hirahara®, Hiroaki
Okamoto?, Naoki Nanashima', and Toshiya Nakamura'

'Division of Medical Life Sciences, Hirosaki University Graduate
School of Health Sciences

Division of Biomedical Sciences, Course of Health Sciences, Hirosaki
University Graduate School of Health Sciences

*Department of Medical Technology, Hirosaki University School of
Health Sciences

Purpose: Mast cells contain heparin in internal granules and are
localized in the dermis with fibroblasts. It has been recognized
that mast cells accumulate at the periphery of some tumors and
that mast cell degranulation is often associated with disruption
of the extracellular matrix. However, the stimulus responsible
for the increase of proteinase expression has not been clarified.
Therefore, the influence of heparin on the secretion of
cathepsins was examined in human skin fibroblasts.

Methods: Quiescent sub-confluent cells were cultured for 3
days in serum-free medium with or without heparin. The
conditioned media were then collected and the effects of
heparin concentration, cultivation time and E-64 were
examined by zymography. Cathepsin activity was assayed with
Z-Phe-Arg-MCA as a substrate. Additonally, two-dimensional
zymography and immunoblot analysis using anti-human
cathepsin V antibody were performed.

Results: Gelatinolytic activities with molecular masses of 37
kDa and 105 kDa were detected in the presense of heparin (>1
u g/ml) and increased in proportion with dose and cultivation
time, but were entirely inhibited by E-64 in the zymography
and cathepsin assay. Among the various glycosaminoglycans,
heparin was the most effective for increasing these activities,
whereas hyaluronan had no effect. Two-dimensional
zymography showed that the isoelectric point of 105-kDa
cathepsin was 5.0, whereas the 37-kDa enzyme showed
multiple activity spots. Immunoblot analysis indicated that
105-kDa cathepsin cross-reacted with cathepsin V. These
findings suggest that heparin is a potent inducer of cysteine
proteinase-type cathepsins in human skin fibroblasts, and that
one of them is immunologically related to cathepsin V.

—154—



P17 TR UCHERTF K INIA2 DZEAKE
WALT=B 14 T5) VB EEENDZEER

OJFH Bk ' 7ok B ' s 7500 K e | e
!

UHCR R SRR

[ HY] HfROAE N~ t U 7 2 (ECM) ~DEEEITH
RROEAE, HEhE, b7s EREx 2B B 5 LTl
D, Z ORI OAREESRET N SRR Eoo+ T
7 Ui EOEES I Lo THESNA. SiigeET
REh=73y 0 C BRD~7F K TNIIA2 13, Bl
AT T EBEIEH LT D Z E BRI L NI/ 5T
WA, ABFFETIE, 7 R TNIIA2 Ok 7544
RIETDHELEBIL, AZFERENLTZBL AT 7Y
TR R A0 5N 5.

(51 - 55 - 2] b MERHEPIIEESHIE WI3SVAILS %
AU FF—P T 5 &, TNIIA2 DB A>T
U ARHA K ERANES L=, HSPG D—2>ThDHI T
-4 % siIRNA ZFAWC ) v 7 X924 & TNIIA2
WZED B AT 7V ARHEALVER X8 Sz,
TNIIA2 ZERH &AL TUoTho-4 L BLAT
TV RN ERAT DT 74 =T7 4 —TF X
JUZ XS THBMNC /o072, TNHIA2 1L, ST h -4
a7 & N ORIIENGEE A K L7228 BRI AR
AFEHH DT T =7 #—L L THIBND PKC o DREEA
DAFE FONEHERZE YR PKC o DEANT OGS
WZBWTCHA VT 7 U AR ER 2R LT, — 0, v
71T %A k) L TCraft/caveolae ZAEd % &, TNIIIA2
WZEBB1 AT 7 ) AR IR ESH, 2 VAT
o —/LOMHRC LV [EHE L7z, BB, SOt miklc
Lo T caveolin &> Fh-4, Bl AT TV N
TNIIA2 (2> CHBET B Z EER SN, kD
FEEND, TNHIA2 1337 -4 D HS $HICHES LT
BERETERT HZ L CHEERL A T 7 ) AR EE
et L, OB T h4 L1 AT 7V %
raft/caveolae |ZHEAE L CER&38EL L QUL D ATHEMD VR
BTz
Saito Y et al. J Biol Chem., 282 34929-34937 (2007)

A peptide derived from Tenascin-C induces betal
integrin activation through syndecan-4

Yosei Harada', Yohei Saito', Hiroaki Okutsu', Toshiyuki Owaki', and
Fumio Fukai'

'Faculty of Pharmaceutical Sciences, Tokyo University of Science

<Introduction>

Interactions of cells with the extracellular matrix (ECM) are
largely mediated by members of the integrin superfamily of
adhesive receptors. The unique feature of integrins is the ability
to alter their ligand-binding and signaling activities. Since
integrin-mediated cell-ECM interactions play key roles in
maintaining normal cellular functions, affinity modulation of
integrins are critical for the anchorage-dependent cellular
processes, such as growth, survival, migration and
differentiation.

Tenascin (TN)-C is expressed predominantly —during
inflammation, wound healing and neoplastic processes. We
have found a peptide derived from Tenascin-C, termed
TNIIA2, regulated cell survival and proliferation by
stimulating [ 1 integrin-mediated cell adhesion of
nonadherent and adherent cell types, by inducing activation of
B 1 integrin. In this study, we have attempted to identify cell
surface receptor mediating proadhesive effect of TNIIIA2. The
mechanism by which TNIIIA2 receptor activates (3 1 integrins
after ligation with TNIIIA2 was also investigated.

<Method Results Discussion >

TNIITA2 was shown to bind to cell surface heparan sulfate
proteoglycan (HSPG) via its HS chains, as examined by
photo-affinity labeling. siRNA-based down-regulation of
syndecan4 expression reduce TNIITA2-induced [3 1 integrin
activation, suggesting that syndecan-4 serves as a receptor.
TNIIA2-induced S 1 integrin activation was abrogated
through disrupting cell surface raft/caveolae by cholesterol-
depletion with cyclodextrin.

These results suggest that TNIIIA2 binds to syndecan-4 via its
HS chains, and this TNIII-syndecan-4 complex interact
laterally with [3 1 integrin to activate S 1 integrin. The result
using cyclodextrin reveals the accumulation of syndecan-4 and
B 1 integrin into raft/caveolae region of cell surface in the
processof 3 1 integrin activation .
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[BM] 747 vxrF> EN) I3, MR EoA T
7 IR LTS DA 5T, AlabhE
L TWD Z BN TS, Sif9E=Tld, FN
HIRODSTF N ENI4 [ IFE CAlaRas 2 fHE S5
T & CHLD A OESFEIIHIS AT B BENE B IR OHTA A
B EDOBETR &\ o T B IRIFIE O 2 T 5
ZEHERHLUTE . AWFETIY, FNIN4 OVER T
M5 EEZ 5D S0KDa i L7378 (ps0) DIFUR
Zeif & 2 DVEFREF 2 0 5002 LU F O E R &
1T-o7-.

[J515 - #55R] ©4F A4k FNI4 W=7 7 =
T —EEEREC LY, pS0 DM E I ToT-E 2 A, KX
AR O R T 2 KBS A MR R
colon26.M3.1FNII14 DfHEEVER Zkk 4 7Bl CREdT
LToRER, ~ 0 ARG AGHIEAE colon26 M3.1 LUV~
AHD AR AT1-C6 ORI F1Z1E pS0 23 <4
ot FRLEAHRS LT ERTHIlE I FNINI4 (2 L 5
BEAEMEER b RO -7, RIS, KL 72 ps0 #
LR DNEECS AT LT- & 25, B2 L ISHi
BNTEEIE ) Z LB TND H L3y
B (Ao EX LR L —E L7, FNI4 A%
PICIEE L TH o7 X SN LW Z & 23 TEET
Bih, RY)F LT ) a—neT7 VT A S
W FEEEREE7: N4 2Rk L, Zhs & -8
B FIREAT S T2 FORER, 5 FNIIN4 | 3RHEA FNIN4
L RRR S IIHIER 273 2 L BHER S N2, S 51,
Zr—HA ~A N TR A K> T
JARE i & o R B X DI EDSHER S U=

[%£%2] FNII4 ([ JSEMEOH DML, fEmIc
FEEL WD L XA, — s 847 L,
FNII4 7K & U CHERE T2 rTREMEA VR ST

Identification of a membrane receptor mediating
antiadhesive effect of peptide FNIII14

Jun Hasegawa', Fumio Fukai', Toshiyuki Owaki', Naito Toshihiko',
and Keisuke Ttagaki '

'Faculty of Pharmaceutical Sciences, Tokyo University of Science

[Introduction]
It is demonstrated that Fibronectin (FN) regulates cell function
through integrin-mediated cell adhesion. We previously found
that a synthetic FN peptide derived from the 14th FN type
IMI-like (FN-III) repeat, termed peptide FNIII14, inhibits cell
adhesion to FN, which contributes improvement of anchorage-
dependent diseases, for instance, anti-metastasis of breast
cancer and increasing sensitivity to anti-cancer drug of acute
myeloid leukemia. In this study we investigate to identify
putative membrane receptor of 50 kDa, (p50), may mediate the
antiadhesive effect of FNIII14.

[Result and discussion]
Firstly we performed p50 detection on various cell lines by
affinity-labeling using biotinylated FNIII14. In those cells, the
P50 band was not visualized on cell surfaces of Colon26M3.1
cells and 4T1-C6 cells, which was correlated with susceptibility
to the antiadhesive effect of peptide FNIII14. Surprisingly the
protein sequencing for purified p50 is identical to a well-known
multifunctional protein, "protein X" (assuming a fictional
name), that serves its role as an intracellular/cytoplasmic
protein. To verify a hypothesis that FNIIT14 does not penetrate
the plasma membrane to show antiadhesive effect within the
cell, we prepared polyethylene glycol- or ovalbumin-
conjugated FNIII14 to perform adhesion assay. The
antiadhesive effects of those conjugated FNIII14 were
comparable to none-conjugated FNIII14. Moreover, both flow
cytometric analysis and immunocytochemistry showed that
protein X was expressed on outer cell surface.
These results suggest that some of protein X is transferred to
outer surface of the FNIII14-responsitve cell to mediate the
antiadhesive effect of FNIII14, which may function as FNIII14
receptor.
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[ H#] Extracellular matrix metalloproteinase inducer
(EMMPRIN) (%, H RO SRS v~F D1
BEZBNTHEORINHE SN TS, L, T8
HE0D MMP FEAZLZ59~% EMMPRIN OB U o7~ F5
REDBIGAZ DWW TIERIEAH 2 Z . 22T, B
Feb MEESHIEO MMP #4E123 KIEFTEMMPRIN / >
7 B DO TR LT

[U7E] B e MEREsHE 4 EMMPRIN siRNA C 72 B
RIRTALEE L7271, IL-1 BB LN INFa CTRLEL,
proMMP-1, proMMP-2, proMMP-3, TIMP-1 FEAEIZE LI
FTEMMPRIN / v 7 Z'7 L DEZEE % Western blot 15,
TFAAET T T 40—k, VT H A ARTPCRIAIC
K ORFETLTZ.

[FE5R] & MyEissimla TE e S ZE 1 EMMPRIN
3B L TEY, EMMPRIN siRNA FHIZ LD 2D
mRNA FEHLEIL 20%R2E ICE Tl sz, 2o
EMMPRIN / v 7 Z 7 A2 XD IL-1 B £/ TINF e i2 &
DI S 72 proMMP-1 35 L TOY proMMP-3 BEA IS,
MRNA LULE L OE L7 B L~yL & 1288 < Hi)
i, —J, proMMP2 35 KO8 TIMP-1 JEAE I
EMMPRIN / v 7 207 L DR E 2 F o 7=

[#555] VRISl TIEEAIC EMMPRIN %68 LTV
% HDOD, proMMP-1 35 KX O proMMP-3 FEAE L)L i
DTEY. UL, L1 BFERIXTNFall X {EESN
72 proMMP-1 35 ZTF proMMP-3 E4E7S EMMPRIN /&
I HE A 0 ERR Il S E D,
EMMPRIN [ ZHIEEYA R B A A2 KD 245 proMMP
FEAEDOETRIN T & U CRARIBI B BEIZ R D 2 &2
AR L=

Pathophysiological roles of EMMPRIN in rheumatoid
arthritic synovium

Satoshi Sawada', Keisuke Imada', Takashi Sato', and Akira Ito'

'Department of Biochemistry and Molecular Biology, School of
Pharmacy, Tokyo University of Pharmacy and Life Sciences

Objective: Extracellular matrix metalloproteinase inducer
(EMMPRIN) has been shown to express in rheumatoid
arthritic (RA) synovium as well as tumor tissue. However, the
pathophysiological roles of EMMPRIN in RA remain unclear.
In the present study, we examined the effect of EMMPRIN
knock-down on matrix metalloproteinase (MMP) production
in human synovial cells.

Methods: Human synovial fibroblasts were treated with
EMMPRIN siRNA for 72 h prior to the treatment with IL-1 3

or TNF «, and the expression and production of interstitial
procollagenase/proMMP-1,  progelatinase ~ A/proMMP-2,
prostromelysis-1/proMMP-3, and tissue inhibitor of
metalloproteinases (TIMP)-1 were monitored by Western blot
analysis, gelatin zymography, and real-time RT-PCR.

Results: EMMPRIN was constitutively located on the cell
surface of human synovial fibroblasts, and the expression level
was lowered up to 20% from that of untreated cells by siRNA
for EMMPRIN. IL-1 8- and TNF «-mediated production of
proMMP-1 and -3 were suppressed by EMMPRIN
knock-down, whereas proMMP-2 and TIMP-1 production was
not unaffected.

Conclusion: EMMPRIN is expressed in synovial fibroblasts,
however MMP production is not observed in the untreated cells.
The present study revealed that EMMPRIN participates in joint
destruction through the potentiation of proinflammatory
cytokine-mediated proMMP-1 and -3 production in synovial
fibroblasts.
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(B8] BEETY v~F (RA) 1BFSHIIRIE B fillaifax
AR L6 ZEieth A NhA VEEAZRIL QNS Z L
ENGIVTWAD. AT TIE RA 1B TIES B
FHLTWAFATARF L (OPN) 23, B HIROBES
IL-6 PEAEIZ RO D Wit L=,

[J71£] RA B L UIERA T Eh 4 BEHROWIES
FeUElEHIE (Sy) @~10 FKY) &, B fEE BL) &
L CMC/Car ZFBRAEH L7-. Sy ® OPN 3&Hi% 7 =
AB Ty MTTHER L=, Sy B, Sy & BL Off
etz 5 k548, Transwell 24674 Sy & BL O#ffiia
B 7o NIRRT, Bk HIEOD 1IL-6 %
ELISA [ CHIE L7, ;L:i%%w%f IL-6 | 2% D5
HGaEATIRNE DR EABIZE LT, Sy IZ OPN siRNA
AL, BL & OHEERAIT, B HED IL-6 7
JE% ELISA |2 CHIE L7=. Sy (Z OPN Hf A% #:5.1,
BL & DI Z1T70\0, X 2 F47- BL Ofilasa &
N[Ny

[#ER] V=A% 7 my FTIXRAMEIFETE —2D
JE RA BIFT OPN FHDRED Hi, 5 OFEEHT
& BL & Offifazih a1 © Habie ClddsE HEHo 1L-6
DE7 FRDERD BT (> 10ng/mL). —J7 Sy Bl
BEO Transwell ZFeA 773558 T IL-6 O_EHITEZRD
BT (<2ng/mL). HREERIRAE COMuEH YL
4Gl BL 728 IL-6 Bt Cdh->7-. OPN siRNA EHAZ &
DR HIERO IL-6 EEITAEICED L (p<0.001),
OPN HFIUAIZ L 0, faZiA iz BL A8
L7= (p<0.001).

[%5%2] RA ClE Sy D389 % OPN (LY BL D
ZHBIGINEZ Y, Sy & BL OfflapEi Fie 5 2 &
TBL O IL-6 W S TnD & X L.

Osteopontin in rheumatoid arthritis snoyival cell :
key molecule for B-cell pseudoemperipolesis and
IL-6 production.

Yasuhiro Take', Ken Nakata', Hideki Yoshikawa', and Takahiro Ochi®

"Department of Orthopaedics, Osaka University Graduate School of
Medicine
“Osaka Police Hospital

Purpose: To elucidate how Osteopontin (OPN), which is
known to be upregulated in rheumatoid arthritis (RA)
synovium, affects pathomechanism of RA.

Methods: Primary cultured synovial cells (Sy) derived from 4
RA and 4 non-RA patients in passage from 4 to 10, and B
lymphocyte (BL) cell line MC/Car, were used for experiments.
OPN expression in Sy was assessed by western blotting. Each
Sy was cultured alone, or cocultured with BL with or without
Transwell insert to inhibit direct contact between Sy and BL.
Culture supernatant was collected from each culture and its
IL-6  concentration was measured by  ELISA.
Immunofluorescence assay was performed for assessment of
IL-6 localization in Sy/BL coculture. OPN siRNA was
transfected to Sy, cocultured with BL and its culture
supernatant was assessed for IL-6 concentration. OPN
neutralization antibody was added to Sy, cocultured with BL
and the number of BL pseudoemperipolesis was counted.
Results: By western blotting, OPN was detected in all RA and
one non-RA Sy, in accordance with elevated IL-6 concentration
in Sy/BL coculture supernatant without Transwell. Meanwhile,
IL-6 was not elevated in culture supernatant from Sy alone or
Sy/BL coculture with Transwell. OPN siRNA transfection to
Sy resulted in decrease of IL-6 concentration in Sy/BL
coculture supernatant. OPN neutralizing antibody in Sy/BL
coculture resulted in decrease of BL pseudoemperipolesis.
Conclusion: In RA, OPN expressed by Sy causes BL
pseudoemperipolesis, which holds direct contact between Sy
and BL and induces IL-6 expression in BL.
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0 AT Cy #OGEHENEL SLX U R Y — L& REIRE 0 #%
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AR \ZE0ERDEREE MR L. SDIC, B
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[E53] BRI T T L~ 7 A D j B & PR -
UARY — WO FRERBIE S, BIfE, &
PEOSER L~V TR B RO £ L D %EIT- T
Y

[itEm] ARFZEAEF] L= SLX U ARY—AZL 7 Fo
EPHE O RNRE R ZRIRA L2727 4 7« =
T 427 DDS Hiffre LT, JAEBN~DFf 2 OFEHIE
BEFECEOEMNG D EEZBND.

Histological detection of the accumulation of
liposomes with Sialyl lewis X to the inflammatory
region in arthritic mice

Jun Minaguchi', Toshitaka Oohashi', Hideki Minematsu®, Takayuki
Otani’, Kazunori Oie®, Keiichiro Nishida®, Aiji Ohtsuka?, Yoshifirmi
Ninomiya', and Koichi Igarashi®

'Okayama University Graduate School of Medicine, Dentistry, and
Pharmaceutical Sciences, Department of Molecular Biology and
Biochemistry

Okayama University Graduate School of Medicine, Dentistry, and
Pharmaceutical Sciences, Department of Human Morphology
*Katayama Chemical Industries Co., LTD.

[Objective] Interaction of leukocytes and endothelial cells

plays a crucial role in inflammatory disease. E-selectin is
expressed on vascular endothelial cells activated by
inflammatory cytokines, which can bind Sialyl-Lewis X (SLX)
carbohydrate ligands on the surface of leukocytes. The
interaction of E-selectin with leukocyte SLX is important for
the initiation of attachment, rolling and homing of leukocyte on
endothelium.
Previously, we have prepared the liposome with SLX on the
surface, in which fluorescent substance Cy5.5 was included.
The SLX-Lipo-Cy5.5 could mimic the leukocytes behavior,
thus in vivo fluorescent imaging system (eXplore Optix) could
demonstrate its accumulation to inflammatory region in
arthritic mouse and in tumor bearing mouse. Furthermore, a
shift of the liposomes from the blood vessels to their
surrounding tissues was observed by scanning fluorescent
microscopy. However, the final targeted region of SLX-lipo has
not been clarified in detail. To evaluate the feasibility of
SLX-lipo for active targeting of inflammatory tissues,
histochemical analysis was examined in the collagen
antibody-induced arthritis (CIA) mice model.

[ Methods ] A Cy3-labeled SLX-lipo was injected
intravenously to the CIA mice. After twenty four hours, ankle
joints were removed, fixed and embedded in 4% CMC
compound. The cryosections were prepared according to the
Kawamoto's method. Fluorescent images were captured with
an AxioCam digital camera.

[Results] The fluorescent signals were detected at the
hyperplastic synovium including pannus invasion with
inflammatory cells.

[Conclusion] Our results demonstrate the feasibility and
potential use of SLX-Lipo as drug delivery vehicle for active
targeting to the inflammation in the preclinical model of CIA
mice.
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[ B#9] Tenomodulin (TeM) & Chondromodulin-I (ChM-I)
I EENETE, I CRERATREL L T DS
NRIBETHD. BEOF GRE) (EHESE ) DR
HERE 2 L TR RE) ~EBITTDEMLCTHHH,
TeM & ChM-l OFBIOFIERSTEIZR L CTid &L <Hd
FUCUNRUN8D, ZDJRE% insitu hybridization (ISH) ¥
|~z

[51£] RT-PCR 35 L O'RACE J£I2C 74 TeM ¢DNA
2K (1203bp) 27 v—=27 L7z 7%X TeM it 1
1% BB, TR EEHREWEZFF > TRIESIUCU
1, 4 BESYXOFR ETE 7% VAR, BEROF
(W) EEERAERE L, ISH 12T TeM, ChM-I (s 7
L, HEOTREMANY Y v 7 ATHD Type 1
collagen alpha 1 (Collal) , Type Il collagen alpha 1 (Col2al)
D JRHE % Ll L7z

(FE5R] 4 Wl CIIESZERROAIIE TeM & Collal 3
W E T o7, F ST & AREIRE & D8RI
TeM [P, Collal BRI AFRDT-. BRHEEHE
ChM-IF&ME, Col2al Bt Tdro7-. —J7 LK BT
TEERREOFE R TIH o720y, Z ORI E 7O 5
ERZ IR IE L TR ST, BB g i1
7B L QW Z OB OB EE 1L ChM Bk,
Col2al BGETH - 7.

(B3] ol @RE) (EETIRWT, BEOFZES &
AR ERERRO T TeM [, Collal B OREEAMFE
THZERALNE o7 OIS HARKERE
E BB ST E S OMRRO RTREMED B 5.

Expression of tenomodulin and chondromodulin-I
at the insertion sites of the rabbit various tendons

Kiminori Yukata', Yoshito Matsui?, Chisa Shukunami®, Yuriko
Nishizaki®, Nori Hirohashi', Yuji Hiraki®, and Natsuo Yasui'

1Department of Orthopedics, Institute of Health Biosciences, The
University of Tokushima Graduate School

Department of Orthopedics, Osaka Medical Center and Research
Institute for Maternal and Child Health

3Depamnent of Cellular Differentiation, Institute for Frontier Medical
Sciences, Kyoto University

Tenomodulin (TeM) and Chondromodulin-I (ChM-I), which
have a domain homologous at its C-terminus, are specifically
expressed in tenocytes or chondrocytes, respectively. The
insertion site of tendon consists of tendon substance,
fibrocartilage, and bone. The localization of TeM and ChM-I in
the tendon insertion has not yet been clearly defined. The
present study was carried out to examine the distribution of
TeM and ChM-I in the rabbit various tendon insertions using in
situ hybridization analysis. RT-PCR and RACE methods were
employed to obtain the full-length rabbit TeM cDNA. Rabbit
TeM is highly homologous to those of human and mouse. TeM,
ChM-I, Collal, and Col2al mRNAs localization was
determined in the insertion sites of supraspinatus, patellar, and
Achilles tendons at 1 and 4-week old rabbits. TeM mRNA was
co-expressed with Collal gene in all tendon substances.
Surprisingly, TeM expression was not found in the fibroblasts
at the boundary between tendon substance and
fibrocartilaginous tissue despite of Collal expression. No
ChM-I signals were observed in the Col2al-positive
fibrocartilage of 4-week old rabbits. Although the genes
expression pattern in 1-week old rabbits is similar to those of
4-week old rabbits, tendon directly attached to ChM-I- and
Col2al-positive physeal cartilage because of no fibrocartilage
tissues. The present study revealed the presence of the
TeM-negative and Collal-positive area at the boundary
between tendon substance and fibrocartilaginous tissue in the
tendon insertion site. These results suggest that this area is the
different tissue from tendon and fibrocartilage.
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[(5£2] ZFR |28\ THHIFHIIEIC Ob - R OFBIEE
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L CcE 2.

Effect of leptin on ossification of the spinal ligament
in Zucker fatty rat

Takashi Sando', Masakazu Majima', Kosuke Kubo', Taiichi Kosaka',
and Kengo Yamamoto'

"Dept. of Orthop. Surg., Tokyo Medical University, Tokyo, Japan

[Background] Zucker fatty rats (ZFR), that have a with
functional abnormality of leptin receptors are a spontaneous
model of ossification of the posterior longitudinal ligament that
develops sympathetic nerve hypoactivity. Leptin has recently
been reported to control bone mass by regulating bone
formation and resorption, suggesting that it affects not only
bone mass but also ossification of the spinal ligament. Thus,
we investigated the effects of leptin on the spinal ligament in
ZFR  histopathologically and immunohistochemically.
[Materials and Methods] ZFR with functional abnormality of
leptin receptors and rats treated with monosodium glutamate
(MSG), which selectively destroys the arcuate nucleus of the
hypothalamus, were used.  Thin spinal sections were prepared,
and immunohistochemically stained using antibodies against
leptin receptor (Ob-R) and beta-2-adrenergic receptor
(beta-2AR).

[Results] Significant expression of Ob-R was noted in the
central region of the attachment site of the spinal ligament in
ZFR. beta-2AR was also expressed as markedly as Ob-R in
the spinal ligament in ZFR, confirming that beta-2AR was
expressed in the stage preceding ligament ossification.
[Conclusions] Since Ob-R does not play any role due to
functional abnormality in ZFR, the direct involvement of leptin
in ligament ossification may be slight in ZFR. beta-2AR
expression in the stage preceding ligament ossification was
confirmed, suggesting that ossification of the spinal ligament
may be inhibited by sympathetic nerve stimulation in ZFR. If
administration of beta-stimulators prevents the advancement of
ligament ossification, they can be expected as OPLL-
preventive drugs.
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HREIZEWLOThHo T, BN, SHREECERN
FONTZIN, AELFEIRO B o7 U EORER
NH, “TUBRER RITEEZEOLIIREZETDHH
D &b,

Increase in bone mineral density by oral
administration of shark meat in ovariectomized rats

Tomo Koike', Kenich Sato', Mutsuto Watanabe', Yoshihiro Nomura',
Maiko Kawag.lchiz, Kaoru Irie>, and Toshiyuki Himi?

'Laboratory of Applied Protein Chemistry, Faculty of Agriculture,
Tokyo University of Agriculture and Technology

Department of Toxicology and Pharmacology, Faculty of Pharmacy,
Research Institute of Pharmaceutical Science, Musashino University

Collagen hydrolysate is of interest as a therapeutic agent with
potential use in osteoporosis. There have been some reports
about the collagen hydrolysate treatment with the animal
models of bone and joint diseases. Shark meat contains
abundant fascia that is composed of collagen fibers. In this
report, the effect of shark meat on ovariectomized rats was
examined.

The shark meat and its fascia removed fraction were orally
administreated to 20 weeks old female ovariectomized rats for
8 weeks, respectively. Bone mineral density (BMD) was
estimated by the 2 CT and dual-energy X-ray absorptiometry
analysis. BMD of femurs in rats fed the fascia removed shark
meat was higher than that in rats fed casein diet.(control group)
BMD of diaphysis in femurs treated with fascia removed shark
meat was significantly higher than that of control group. These
results show that the fascia removed fraction of shark meat
increases BMD in a model of osteoporosis.
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Up-regulated expression of ADAM17 in
gastrointestinal stromal tumors; co-expression with
EGFR and EGFR ligands

Motomichi Nakagawa', Kazuki Nabeshima®, Shigeyuki Asano’,
Makoto Hamasaki', Yuichi Yamashita*, and Hiroshi Iwasaki'

"Fukuoka University School of Medicine, Department of Pathology
?Fukuoka University Hospital, Department of Pathology

*Iwaki Kyoritsu General Hospital, Division of Pathology

“Fukuoka University School of Medicine, Department of
Gastroenterological Surgery

Metalloproteinase  activities of a  disintegrin  and
metalloproteinases (ADAMS) are involved in many aspects of
tumor biology. ADAMs are transmembrane proteins that
cleave membrane-anchored proteins to release soluble factors,
and thereby mediate important biological phenomena in
tumors. The aim of this study was to analyze histopathology,
expression and roles of metalloproteinases, especially ADAMs
in gastrointestinal stromal tumors (GIST) of stomach.
Immunohistochemically, tumors were positive for CD117
(100%) and CD34 (97%). RT-PCR analysis showed frequent
expression of ADAM9 (91%), ADAMI10 (64%), ADAM17
(82%). However, ADAM17 was the only metalloproteinases
that were up-regulated in GISTs at the protein level compared
with non-neoplastic gastric tissues. The difference was
statistically  significant for ADAMI17. ADAMI7 was
immunohistochemically expressed in 93% of GIST vs 16% of
normal gastric tissues. ADAMI17 was not demonstrated in
interstitial cells of Cajal. Expressions of epidermal growth
factor receptor (EGFR) and several EGFR ligands were also
demonstrated by RT-PCR. Protein expression of EGFR,
phosphorylated-EGFR, amphiregulin, and HB-EGF, both of
which can be shed by ADAMI7, was confirmed by
immunoblotting. Moreover, proteolytically cleaved soluble
forms of amphiregulin were identified in tumor extracts.
Considered together, the results suggest that ADAMI7
contributes to the progression and growth of GIST through
shedding of EGFR ligands and consequent EGFR stimulation.
ADAMI17, as a major sheddase in GIST, could be potentially a
suitable target in anti-cancer treatment of imatinib-resistant
GISTs.
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BRAK/CXCL14 stabilizes cell adhesion through
activation of Rapl in human tongue carcinoma
cells

Kaori Sato', Shigeyuki Ozawa’, Yasumasa Kato®, and Ryu-Ichiro Hata®

'Department of Enzymatic Regulation for Cell functions, The Tokyo
Metropolitan Insititute of Medical Science, Tokyo Metropolitan
Organization for Medical Research

Department of Biochemistry & Molecular Biology, Kanagawa Dental
College

Introduction: Forced expression of a non-ELR chemokine
BRAK/CXCLI14 in tongue carcinoma cells decreased the rate
of tumor formation and size of tumor xenografts ((Ozawa S. et
al., Biochem. Biophys. Res. Commun. 348, 406412, 2006). In
order to clarify mechanisms of tumor suppressive activity of
BRAK, we examined effects of BRAK on the cell migration
and cell adhesion to the matrix in tongue carcinoma derived
HSC-3 cells.

Methods and Results: The BRAK  expression
vector-transfected HSC-3 cell clones (HSC-3BRAK) showed
flatter and better spreading morphology than Mock-transfected
HSC-3 clones (HSC-3Mock). HSC-3BRAK formed typical
focal adhesions, which anchored stress fibers at the cell leading
edge, whereas HSC-3Mock only showed immature focal
complex without any stress fibers. HSC-3BRAK adhered to
type 1 collagen 2-fold stronger than HSC-3Mock, and
expressed higher levels of focal adhesion kinase than
HSC-3Mock. While the protein levels of integrin alpha?betal,
paxillin, and alpha-actinin were not different. HSC-3BRAK
had lower migration activity in scratch assays. These results
suggested that adhesive activity of integrin is upregulated
without any change of protein level of it by BRAK
overexpression. Addition of BRAK on the cultured cells
induced rapid and temporal activation of Rapl GTPase and
sustained activation of Racl GTPase.

Conclusions: Our results indicated that over-expression of
BRAK in HSC-3 cells stabilized cytoskeleton of the cells and
strengthened cell adhesion. This may be responsible for
reduction of malignant phenotypes in HSC-3 cells.
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Role of NF-kappaB subunits on acidic extracellular
pH signaling to induce matrix metalloproteinase-9
expression

Yasumasa Kato', Shigeyuki Ozawa?, Eiro Kubota?, Mamoru Tsukuda®,
Kaoru Miyazaki’, Ryu-Ichro Hata'

'Department of Biochemistry and Molecular Biology

*Department of Oral and Maxillofacial Surgery, Kanagawa Dent
College

*Department of Biology and Function in the Head and Neck,
Yokohama City University Graduate School of Medicine

“Division of Cell Biology, Kihara Institute for Biological Research,
Yokohama City University

Acidic extracellular pH (pHe) is known to be a common
feature of tumor tissues and associate tumor progression. We
have reported that matrix metalloproteinase-9 (MMP-9)
expression is induced by acidic pHe through both calcium
influx-triggered  phospholipase D-MAPKs and acidic
sphingomyelinase pathways leading to NF-kappaB activation.
Because NFkappaB regulates transcription as the hetero- or
homo-dimer consisting of RelA, RelB, c-Rel, p52, and p50, we
determined role of NF-kappaB subunits on acidic pHe-induced
MMP-9 expression in mouse B16 melanoma cells. Although 4
kinds of the subunits, except c-Rel, almost equally expressed at
neutral pHe and their levels were increased by acidic pHe,
these levels and their induction rate were not observed
significant correlation with tumor metastatic abilities. In siRNA
experiment, we found that acidic pHe-induced MMP-9
expression was inhibited by RelA and pS0 siRNAs but not by
RelB siRNA. Interestingly, introduction of p52 siRNA further
stimulated acidic pHe-induced MMP-9 expression. We
observed RelA nuclear translocation after acidic pHe treatment
and suppression of acidic pHe-induced MMP-9 expression by
RelA inhibitor. However, pS0 did not nuclear translocate at
acidic pHe and the inhibitor for nuclear translocation of p50
had no effect on the acid induction of MMP-9 expression. In
addition, p52 nuclear translocation was not obvious at acidic
pHe. Our data showed that RelA plays an important role of
acidic pHe-induced NF-kappaB activation for MMP-9
expression and suggested that p5S0 interfered to inhibit p52's
suppressive function for NF-kappaB activation leading to the
MMP-9 expression.
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A new strategy for cancer chemotherapy —
Anoikis-based cancer cell killing using peptide FN
mi4 —

Seigo Akari ! Yoshitomi Nakane', Hiroaki Orita', Toshiyuki Ohwaki',
and Fumio Fukai'

'Faculty of Pharmaceutical Sciences, Tokyo University of Science

[Purpose & Method]
Cell adhesion to extracellular matrix (ECM) participates in
various biologial processes, such as cell survival, proliferation,
differentiation, migraion and even tumor metastasis. Cell
adhesion to the ECM proteins is mediated mainly by S1
subfamily of integrins. In our laboratory, peptide FNIII14
derived from fibronectin was found to induce apoptosis by
disrupting 8 1 integrin-mediated cell adhesion to the
fibronectin, a process termed "anoikis". In this study, we
investigated the molecular mechanism of the FNIII14-induced
apoptosis. We examined the posibility that FNIII14 might be
useful as a new type of antimetastatic agent targeting f3 1
integrin.
[Result & Discussion]

FNIII14 induced apoptotic death in mouse mammary tumor
cells, 4T1, by disrupting their adhesion to the fibronectin.
FNIII14-induced apotosis ,anoikis, was shown to be mediated
by Bim upregulation. This FNIII14-induced apoptosis was
accompanied either by a marked upregulation of Bim
expression or by its release from binding with microtubules.As
a result, FNIII14 increased the susptibility of 4T1 cells to
Doxorubicin (Dox). The results showed the possibillity that
FNIII14 might be applicable as antimetastatic agent targeting
(3 1 integrin. Therefore, we examind the effect of combinatorial
administration of FNIII14 and Dox in an in vivo assay system.
The results demonstrated that FNIII14 in combination with
Dox significantly inhibited metastasis of 4T1 cells as compared
with either treatment alone or than untreated control. These
results suggest that combination therapy of FNIII14 and
anticancer agent such as Dox, is a new approach that offers
enhanced inhibitory effects on tumor metastasis.
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Ectopic deposition of laminins in  human
hepatocellular carcinoma tissues are associated
with expression of laminin receptors

Yamato Kikkawa', Ryo Sudo®, Junko Kon? Toru Mizuguchi3,
Motoyoshi Nomizu', Koichi Hirata®, and Toshihiro Mitaka®

'Laboratory of Clinical Biochemistry, Tokyo University of Pharmacy
and Life Sciences, Hachioji 192-0392

Department of Pathophysiology, Cancer Research Institute, Sapporo
Medical University School of Medicine, Sapporo 060-8554
*Department of 1st Surgery, Sapporo Medical University School of
Medicine, Sapporo 060-8554

“Center for Life Science and Technology, School of Fundamental
Science and Technology, Keio University, Yokohama 223-8522

Laminins are a diverse group of «/ /vy heterotrimers
formed from five «,three [ and three y chains; they are
major components of all basal laminae (BLs). One laminin
chain that has garered particular interest due to its widespread
expression pattern and importance during development is
laminin «35. Little is known, however, about the expression
and function of laminins containing the «5 chain in human
hepatocellular carcinoma (HCC). Here, using a specific
antibody, we examined the expression of laminin « 5 in HCCs.
In normal liver, although laminin « 5 was observed in hepatic
BLs underlying blood vessels and bile ducts, it was absent from
the parenchyma, which may be the origin of HCC. On the
other hand, laminin «5 deposition was observed throughout
all HCCs, regardless of tumor grade. In well-differentiated
HCCs, it localized along the trabecules of the tumor. In
poorly-differentiated HCCs, it was present in surrounding
tumor nodules. In HCC cell lines, laminins o« 5
heterotrimerized with 3 and vy chains and was secreted
into the culture media.  To attempt to understand the function
of lamins containing « 5, the expression of its receptors in
HCS was also determined.  In relation to ectopic deposition of
laminin « 5, lutheran/basal cell adhesion molecule
(Lw/B-CAM), a specific receptor for the « 5 chain, was
expressed by HCC cells. Finally, cell-adhesion assays
showed that HCC cells readily attached to laminin containing
the a5 chain, more so than did primary hepatocytes. These
results suggest that laminins containing « 5 serve as functional
substrates regulating progression of HCC.
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'Department of Cosmeceutical Science, Daegu Haany University,
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University, Gyeongbuk, Republic of Korea

*Department of Cosmetic Science, Joong Bu University, Chungnam,
Republic of Korea
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Republic of Korea

3Soriso cosmetic Ltd., Republic of Korea

There was an increasing interest that herbal medicine and
natural material extracts were proved processes of antioxidant,
anti-inflammatory activity and the other effects.

The aim of this study was to assess the antioxidant and
anti-inflammatory activities of Magnolia biondii extracts from
water and ethanol.

The antioxidant and anti-inflammatory activities of Magnolia
biondii extracts were investigated by DPPH radical scavenging,
superoxide dismutase (SOD)-like, Xanthine oxidase inhibition,
Nitric oxide inhibition and iINOS expression by western
blotting. DPPH fiee radical-scavenging activity of Magnolia
biondii extracts from water nd ethanol was more than 70.3%
and 70.8% at 500 pg/ml concentration, respectively. It was
similar to that of the BHA (positive control).

In the test of Superoxide dismutase (SOD)-like activity,
Magnolia biondii extracts from water and ethanol were showed
85% and 43.6 % at 5,000 pg/ml concentration, respectively.

In the test of xanthine oxidase inhibition, Magnolia biondii
extract from water was 52.1% at 500 pug/ml.

Magnolia biondii showed good antioxidant activities.
Magnolia biondi was found to inhibit Nitric oxide (NO)
production in a dose-dependant manner in lipopolysaccharide
(LPS)-induced macrophage RAW 264.7 cells.

To determine the inhibitory mechanism of Magnolia biondii on
LPS-induced NO production, the iNOS protein level was
measured by Western blotting. Magnolia biondiireduced the
LPS-induced protein level of iNOS in a dose-dependant
manner.

From these results, it proved that Magnolia biondii has a
sufficient potentiality to apply in the industry, and also
Magnolia biondiican be utilized as natural materials of
cosmetics.
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Protective effect of angiotensin receptor blockade
against hypertrophic cardiac dysfunction was
independent of blood pressure lowering

Mutsumi Iwamoto', Satoshi Hirohata', Hiroko Ogawa', Toru Miyoshjl,
Shigeshi Kamikawa], Kunihiko Hatanaka', Kazuhide Yamamotoz,
Shozo Kusachi®, and Yoshifumi Ninomiya'
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University Graduate School of Medicine, Dentistry and Pharmaceutical
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Background: CTGF (connective tissue growth factor) is a
secreted protein regulating connective tissue synthesis and
fibrosis. Angiotensin Receptor Blockers (ARBs) have been
reported to ameliorate perivascular fibrosis. However, these
reports were performed under usage of low dose of ARB,
which did not alter the blood pressure. Accordingly, we
examined whether ARB ameliorated cardiac dysfunction and
CTGF expression induced by aortic banding and compared its
effect with other anti-hypertensive drug.

Methods: Supra-renal aortic banding was performed in female
Sprague-Dawley rats (n=24). Olmesartan (10 mg/kg/day) and
hydralazine continuously administered using osmotic pomp
after aortic banding. After 28 days, LVEF and LVDd were
measured by echocardiography and CTGF expression was
compared.

Results: Blood pressure (142 + 114 mmHg) significantly
increased after banding in saline-administered rats. In drug
treated rats, blood pressure was not different between
olmesartan and hydralazine (109=10.3 and 10929.9 mmHg,
respectively) but LVEF was significantly preserved in
olmesartan compared with hydralazine (82.6 3.5 and 753
6.3 %, respectively). LV remodeling was also ameliorated
(LVDd; 7.05£0.45 and 8.3310.99 mm, respectively). Heart
weight/ body weight and perivascular localization of CTGF
was also decreased in olmesartan-administered group.
Conclusions: Olmesartan ameliorated cardiac dysfunction
induced by aortic banding along with reduced perivascular
fibrosis and decreased CTGF expression, which was
independent of blood pressure control.
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Tenascin-C accelerates ventricular remodeling in
heart.
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Background: Tenascin-C(TNC) is an extraceulluar matrix
glycoprotein with strong bioactivity. In the heart, TN-C is
expressed only at the very early stage of development, not
detected in adult myocardium, but becomes  re-expressed
under pathological condition associated with tissue injury.
Recently, we reported that high serum TNC levels in patients
with acute myocardial infarction may indicate a greater
incidence of ventricular remodeling and worse long-term
prognosis. In this study, the involvement of TNC for
myocardial remodeling was directly examined using
TNC-deficient mice and TNC overexpressing mice.

Methods and Results: Myocardial infarction was produced by
ligating the coronary artery in female Balb/c background TNC
knockout (TNKO) mice and sibling wild type (WT) mice. At
4 weeks after infarction, no no significant difference of the
survival rate was found, but left ventricular end-diastolic and
systolic dimension, and left ventricular end-diastolic pressure
was significantly lower in the TNKO mice, while ejection
fraction, fractioning shortening, and myocardial stiffness
constant significantly improved to compare with that of the WT
mice. By histological analysis, the infarct size was comparable
but fibrosis at the border zone was significantly reduced in
KO to compare with WT. Next, we generated transgenic
mice that conditionally express TNC by Cre/LoxP system.
Overexpression of TNC in heart crossing by two Cre
expression mouse line; o -myosin heavy chain Cre/+ or
a-smooth muscle actin Cre/+ caused significant increase of
hear/body ratio, myocyte size and expression level of
hypertrophy markers, and fibrosis. Conclusion: TNC may
accrelate ventricular remodeling, hypertrophy and fibrosis in
heart.
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The transcriptional augmentation of proMMP-2
production by peptidoglycan polysaccharides
and lipopolysaccharides in hamster sebocytes and
fibroblasts

Hirokazu Kurihara', Takashi Sato', Sanae Tashiro, Keisuke Imada’,
and Akira Ito!
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Pharmacy, Tokyo University of Pharmacy and Life Sciences

Acne vulgaris is an inflammatory disease in the sebaceous
glands and pilosebaceous units in the skin. Propionibacterium
acnes (P. acnes), a Gram-positive anaerobic microbial species,
plays a principal role in the development of acne. In addition,
recent studies suggest that the skin flora of Gram-negative
bacteria take part in the appearance and increased deterioration
of acne in concert with P. acnes. On the other hand, the aberrant
remodeling of extracellular matrix (ECM) in acne skin is
considered to result in scar formation. However, it remains to
be clarified whether or not P. acnes and/or other commensal
microorganisms directly participate in ECM remodeling in
acne skin. In the present study, we examined the effects of
peptidoglycan polysaccharides (PGN) from Gram-positive
bacteria walls, and lipopolysaccharides (LPS), an endotoxin of
Gram-negative bacteria, on the production and gene expression
of promatrix metalloproteinase 2 (proMMP-2)/progelatinase A
in hamster sebocytes and skin fibroblasts. Both sebocytes and
fibroblasts were found to constitutively produce proMMP-2,
which was immunologically identical to human proMMP-2.
PGN and LPS were found to transcriptionally augment the
production of proMMP-2 in both cell lines. Therefore, these
results suggest that PGN and LPS up-regulate the gene
expression and production of proMMP-2 in hamster sebocytes
and skin fibroblasts. Given an increase in the quantity of
Gram-positive and/or -negative bacteria in acne regions,
aberrant ECM  degradation is likely to progress in
pilosebaceous units, which is associated with scar formation on
skin.
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Elastic fiber assembly is disrupted in the dermal
fibrotic disease, keloid.
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Keloid is a dermal fibrotic disease characterized by abnormal
accumulation of extracellular matrix. Keliod lesions expand
over the boundaries of the initial injury site with rapid
proliferation of fibroblast-like cells during the wound-healing
process. Although keloid lesions are known to contain
excessive amount of collagen fibrils but no elastic fibers,
molecular mechanism leading to the abnormal extracelluar
matrix formation is largely unknown.

Here, we analyzed distribution of elastic fiber components
including elastin fibrillin-1 and DANCE/fibulin-5 by
immunostaining. Although fibrillin-1 was found to be
deposited in the extracellular matrix of keloid lesion, DANCE
and elastin were hardly detected. RT-PCR analysis of
tropoelastin, fibrillin-1, fibulin-1, fibulin-2, EMILIN-1 and
MAGP-1 mRNAs revealed that these elastic fiber components
are highly expressed in the keloid lesions. These results indicate
that DANCE and elastin cannot assemble on microfibrils in the
extracellular matrix of keloid, despite that all components are
highly expressed.
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Expression of laminin alpha5 chain in HaCat cells
treated with tribenoside
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Epithelial wounds often disrupt basement membranes
underlying epidermal cells. Healing of epidermal wounds,
therefore, requires for not only cell-proliferation, cell-migration,
and gene regulation but also reconstruction of the basement
membranes.  Tribenoside promotes wound healing in
hemorrhoidal diseases and has been already clinically used.
However the mechanism of wound healing promoted with
tribenoside is unclear. To define the function of tribenoside,
we focused on molecules of basement membranes. Of the
molecules, laminins play a pivotal role in adhesion of
epidermal cells to basement membranes. In this study we
examined if tribenoside affects the expression of laminin genes
in HaCat cells derived from human epidermal tissues. The
cells were incubated in DMEM+10%FCS supplemented with
30 micromole/L of tribenoside. After incubation for 1 hour,
total RNA was purified from the cells and used for preparation
of cDNA. RT-PCR using primers specific for human laminin
chains showed that HaCat cells constitutively expressed
laminin alpha3, alpha5, betal, beta3, gammal, and gamma2
chains. Tribenoside-treated cells did not induce expression of
the other laminin chains. We also quantified the expression of
laminin chains in tribenoside-treated cells using real time PCR.
The expression level of laminin alpha3, betal, beta3, gammal,
and gamma2 chains was not affected. In contrast, the
expression of laminin alpha5 in tribenoside-treated cells was
four times higher than that of control cells. Our results
suggest that tribenoside regulates the expression of laminin
alpha5 gene in HaCat cells. The tribenoside-induced alpha5
chain may be provided for reconstruction of the basement
membranes in wound healing.
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