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RSN R

NAMDMNREBICE T 5N\—2h U BRERADMISOBRELMEHEICE TS
N—2HhUDEE (139)

Localization of ADAMTS in the tumor microenvironment and the meaningful
distribution of versican in the tumor vasculature

WA B B KRHAZFEE! AL 77T - T o R—L ! RREMT K
e

VA LR R TR SRR IER MAEINE . ML R FRFRE E R AR 2
mFERT, ik

ADAN28IZ & B A AR/ NRIER FHBH 2t L -V AMRZIE5E - 8588 (13
)

Regulation of tumor microenvironmental factors by ADAM28

EARA N THRZ S MBS LR

' BHEER R TR R ? B E R E RN B AR Y AR A R E SRR )
Fiv o MEIEE P R RE

ZHRBFEIZHITLHFibulin-TOHRBFELEEEMERKIZE T 5&ENEHRT (10
)

Analysis of the expression and prospective role of Fibulin-7 in aberrant
blood vessel formation in glioblastoma

Susana de Vega'| ITHREASE 2, SAARE D 382, SFIEAPES | [ HE R

NER 5 R R Be = A ge Rt s A - NG R A R el * iR P A MR AR
TRHE - TR 2 —

IBaS—7 U7 )L EBEICEY £ MfiFT U HRIERASA9IZFEE S N HENTHRER
L, TGF-RIEBIC K YFESINLIENTEFEL L MHEZTRT (104)
Unconventional EMT-like transition induced by type I collagen gel culture
in human lung cancer cell line

BRSO 2 ' TR, TR S, BIRIER . AR IR A

"= N R Y vy AR CBRER AMBE SR CBROR AR, CEEERK
H [= HEA7F




11:10~12:00
—f%ERE : [AA] (Cancer) A01-05
JER BPK R HORCERL RS B WRB AR L=
s — G o) 7 [ A B

AO1* S 2=2-51IC K HHFERNCHTSHLu/B-CAMERRY M) UHEEERDE

The involvement of Lu/B-CAM spectrin binding motif in cell migration on
LM-511

ERAES, R, BE i, FHSOZ, REERRS, Bk, &)IIKF
BRI R S e AL A=

A02x < ) R RS IEMRE R Neur 02aDIBMEREICHEITHE AR F U DERE
Role of vitronectin for the polarity determination in mouse neuroblastoma
Neuro2a cells
BRI BEfp & b2 AR
B DKL A RFRFE « NESUVRIREFIFZERE « T4 7% A = 0 ZHIL, 2 BA DK
HFRA + Ca— 2 T4 T ) ey 3 R

AO3x Bl VT 1) ViEHLIZE D HEFEBOMEBEREIDEHEEL
Novel Strategy for Neuroblastoma
Differentiation-inducing Therapy based on B1 integrin activation.
FESERE ' REE ' RS CFEEK L IRIIEESC . BHER AR bR RIS
OB R TR R BRI TERL S FIRRRSEIT IR * RO ERRL RS RIST TR B ¥ —

Adx  THRADUCHREAUTI) VERIERTF RICL5HEBFEDEMSLE
BELUENICEDICHRAERLIOREE
Integrin activation-based malignant progression of glioblastoma cells by
the tenascin C-derived peptide TNIITA2 and its clinical application.
TpRRET- ' GRIEAT ' BRHOCIE . PEREA VO AREER L PRI SR
VRO RSB 0y TN A P AU R RS RIST TR & & # — P BUROK AT B I
e Jd e Sk il i 2 7

AOS* £ FHEREDUVERSTIC & S EHNH 5> FCXCLIADHKIR L F(Lp38 S $HEM S F
IVEERRIZ K B
UV irradiation stimulates gene expression of chemokine CXCL14, a
multistep tumor suppressor, by use of p385 MAP kinase specific pathway
B ess 2 NEESE D IR L g
VRSB RS B DA B TE v & — 2 ARSI R R SR e SR P RE
FWHRPRSERIE BB M S0 1 MRS RE 5y 1A W 2 R e

12:00~12:10
FREELREEBREATEYTIL
"4 FhE B HEE

N BER (RIRR R B R S e S P FE Rt B RE)
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12:20~12:50
¥ RIEEE - (Luncheon Seminar)
R ) EE [ RS R ER SeumtEis7E e v 7 —

LS RIsEETILa—XKH
Tendon Repair and Glucose Metabolism
AAREE (Motomi Enomoto—Iwamoto!) , Kairui Zhang“? Michael W. Hast®, Masatake
Matsuoka', Sohtaroh Izumi!, Masahiro Iwamoto!, Louis J. Soslowsky®
Wniverstiy of Maryland, Baltimore, Maryland, USA, 2Southern Medical University,
Guangzhou, China, °University of Pennsylvania, Philadelphia, PA

13:00~13:40
—i%EE  [MREF - Y4 bha > RKJGE] (Growth factor/Cytokine) A06-09
R R Tk — R RFBE R SRR R A R A R 5
A JIE R B R SRR PR R AR ST R AR FBRTE - TRIEMFZEE o & —

A06 Inflammatory hypoxia induces syndecan-2 expression in colon epithelia.
Sojoong Choi'? Heesung Chung?, Heejeong Hong? So Yeon Kim', Eun Gyeong Yang!,
Eok—Soo 0Oh?

'Center for Theragnosis, Biomedical Research Institute, Korea Institute of Science
and Technology, 2 Department of Life Sciences, Ewha Womans University

AO7x  F AMRIZEH 1T 5HCCN2, CON3IZ 5 2 HIEH A/ NILREBE K (LIPUS) DR
Effect of LIPUS on CCN2 and CCN3 expression in meniscus cells in culture and
meniscus tissues in vivo

Sfrthdh 2 HILARELT 2 EinBes L AR EESE L L RRE S S AR >
2 S SN VL NIEE -3

A LIREE REEGEE o 32 ST 7R BTS2l LIRS B Josm i sit o ¥
— ORI IR KRB RS A IR DA LS B

A08x TORKBETHMEDOMMESHEI L ITH5 LRAREFREARDES
Involvement of epidermal growth factor receptor in cerebral vasospasm
following subarachnoid hemorrhage in mice
EFIESE. AMEE. JIAESCHE, g, TPEEEE. )RS, MBRE, SFEEA. ZEA
AT ik
SZEHRFERERE RO A

A09x TR HLETHMETIVIZE T STol I-like receptor 4;F M & & AEIRS
D E#E
Toll-like receptor 4 activation mediates disruption of the blood-brain

barrier in a mouse subarachnoid hemorrhage model
[l A, X1, HERBERE. 7)1, PEFSESE. En ATk
= BERPRFEE T RO FER M AR SR 2

13:45~14:35
—f%ERE - [AlSA8E] (Wound healing) A10-14
HEEE (RS B SR R
FRIF VR KPR T ST RS 250 R e R



A10x

AT1x

A12

A13x

A14

RRIFTERICBITAIISRFUBLUHHMBIEEBEOSR

Effect of Elastin and Ligament Cell Transplantation for Ligament
Reconstruction in Rabbits

GOREA . RAJIER . AR M . SRR g, ZHRIG .
IR EAE =2, A GEH) 287°, SWEAES, HEEEA!

V=B RFPRFPEE R R EERE T - BEGETRRT P E KPR L
JERE o3 M TR ZHR R RPBE R IER (E1E ARy

AIERADIGAZERALI-2S—70F/ O— FORIR & HReETi
Fabrication and Evaluation of Collagen Nanosheets for Artificial Dermis
TR RRSET L mES R figtE B (RSB

VR TR TR LSRR AR R~ Y oy 7 RERAEY R 2 —

2 XY 347325 —7 UIZ & HHaCaTHifa itz E & HRaIETE (R E 2N R DIRELE
Jellyfish collagen accelerates migration and cell growth in HaCaT cells
EEHY L SR 20 Mg L I A PRI RS, BRI 8.

i B
CRUACHEIESEEVE AR, © R, TR (LER, R, TSR,
SRV KF AR R

MERFMEEOSI—YT O O— FDESILRE

Conjugation enhancement of mesenchymal stem cells and collagen sheet
WS R, IIRPHESL ' AR IE ° BRIAE
PEHERFHOLR TS AT LT A AFTER BRI KT B RIROR S R

MEBHAFTICEITAR TRaEBOBELL

Valuation of Dermal Connective Tissue under The Loading of Mechanical
Damage

B I AR i BE R TR

VENLRFEFMIEE S —

14:40~15:30

L B

—fi%;ERE ; [Matricellular proteins] A15-19

A15%

A16

FEE MEEER  FELRSTERE IR

NS FI R E A BRI BRI e v 2 —

FRAUCDRTFRTHS INIIA OEEHRESHEIZET20MER

Effect of TNIITA2,a peptide of TNC, on cultured chondrocyte

Aipft . RAJIIER . VEERA R MR REREm . A (FH) 28T

T HANE 2 PRHASCRE® , VEERRE A

P = E KRR E SRR @R - R TIRET: P S E R TR ERE TR
WFFERE RN 8 O RO AR R R A AR AR 2 PR RE T

F/BEIOTR I Z T4 — 3 VT LEERTEIZE S TRA L UXNTO
FEEEABAER T —SX¥ U OREEFOZEHA~DIEA

Application of nano-LC/MS/MS to diagnose tenascin-X-haploinsufficient
hypermobility type of Ehlers-Danlos syndrome
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AT 2. S, WM ARG T R T MTRIR S AR
1%1‘1@(%[? AR, * BIRREER AR R o & — AR RI, ° BARER IR
ERBEEARRSIE R, RN R 2 I R R B s -2 R

MTx IO RRERMESFMEBICE T 5HRESFHIESELHFEOE ORI F o DOHKEE
Role of vitronectin in the differentiation of mouse dermal fibroblasts to
myofibroblasts
MREPEE V2, EAZRA
' BIE DK R RPN SUCRIRE PR IERE T A 7 B A = o A E AR i 2
PR DKL AR HLT B

A8 TR BLIERTHMEREBEZIZHEFTEHLI F-30%E
The role of galectin-3 in brain injuries after subarachnoid hemorrhage in
mice
VOIFESC, HEp3Ese, X &, PEREE, ME @ 2 EA. 8ARHiHk
—HERFPRFGEET ROPER ek e

M9  HEITKIFEEEIZEITAOIR) AR FUORBICET S5
Expression of periostin at cancer stroma in advanced colorectal cancers
ARIDEE L PR L EA R L M 1 BIRSESE 20 IKIERA] L R 1
B A
VPR E R R AL ANV 2 PO E R R AR A s BE

15:35~16:55

SUMRTYH L Matricel lular protein R D ER

JER EH FlaE S ERFRFPLE T R ERMEE AR R B

SY-1 T4 CHFARICIERKRS N HEEEEALIC & SHAMREFAET (20 2)
Cell Regulation by Cryptic Functional Sites in Tenascin-C Molecule
TR SCHE -2
ORI R I - A AR R - o FIRRTE, PREMFERR R T AL —a )
Ny —FrrH—

SY-2 ARUYFRFUDERELHREBE~DES (205)

Periostin, its function and relevant diseases
T B
WO TERFAMB TR / KT
SY-3 mE#HFibulinZ 72— REOMEMNS (204)
Recent Progress on Short Fibulin Protein Family:
ﬁﬂﬁ%%
B R P A ER B R o 2 —
SY-4 < HETHOZREREKBEICETE2TRA P CRUVFRTFRIFUD

%&l (205)
Tenascin-C and osteopontin in delayed brain injuries after subarachnoid
hemorrhage
AT ik
SHRFERFPBRESROIZER PSR —EHRY~ M v 7 AN, Fro—ii%Et
P —
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17:00~17:40
BE#EE (Invited Lecture)

iR A A48T CHRFRFEGLE LRI TERHMEE i AR B
IL Roles of Tenascin-C in tumor angiogenesis

Gertraud Orend

INSERM U1109— MN3T, The Microenvironmental Niche in Tumorigenesis and Targeted
Therapy, Strasbourg, France

X BERTRICASBEESELES. Y0—S0HEMEZITERY . BRIZICBEL
TLEEW,
[BEFB] 25—

X NNBICHBELET, RRA—IIRE THEDGHICERZHSELNLET,
% Young Investigator Award [CIREDAIF. KRR 2 —TODERIL VLT HELNLET,

(A01-05, A07-11, A13, A15, A17-20, BOT1, B05, B7/-10, B13-B17, WS1-5, WS4-1, WS5
_5 0)52&3%—6?0)
% $—HE (160) CAKBTRRI—TLELT—L 30 LIBRBREFLE
T, ERRXBRICLETISMCESLY,

RRE—TLET—3 > :11:00~20:00
RRAA—Et5 - 17:50~20:00
[EERATHE - 18:20~20:00
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¥£2HH: 6A178 (1)

[A=IR] ZEHBKR—IL

9:00~10:00
J—4S a3y 73 BEENEE - BE

WS3-1

WS3-2

WS3-3

WS3-4

WS3-5

BE FE EA RMEAFESEARER BRI
BRI Bl SEREREREERIAR BB

FARBEZEEIERORRK (125)

Current treatments for meniscus injuries: repair, excision, healing
promotion, or regeneration

miage . WEATR, SIthE, AiRHESE, BRI

] | LR A RS e [ e P AT JERE AR IR RE /R - TR RO

T4 U0 AVW-EEHEREDEE - ZHEIME (124)

Articular cartilage repair and prevention of cartilage degeneration with
tenascin-C

EA)IIER ' IRESfEe ' OREw T M, 4 (W) 2872, SmAE2, Hik
&

VS ERTPRTFPEE TR AR P R RTFRE T RICR (&1 AR

For e

AAZAIRLAOHRBMBICRITTEELEMER-T LY v I RERIRE
ERIEMY A FAAUFEMET M) v O XSERIEEIHE (1259)

Mechanical stress has multi-functions on chondrocytes -Matrix component
synthesis promotion and inflammatory cytokine induced matrix degrading
enzymes attenuation

KAZEE!, W2 fEE-MENE 2 A7Ay BV FLoX! FRAL 7
TIVY e NT 4 AWV RS SRR 0 AR

P IR ER R DA EATTERE A BN [ LR R B 3 S JEs 2
NEREREE, Mk

M — FITFEZRAVERMRESFEOREEE - 8% (125)
Articular cartilage repair and regeneration of osteoarthritis of knee using

cell sheet technology
PEREEN!
VR S R AR R B A B

EftaZEHFEICL ABBHOBLE (129)

Skeletal muscle regeneration by inducing ectopic ganglion
HERELN Y REAE— L AT L FERAE L AR SR
P BRI BE SR ER FOSEY
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10:05~11:05
D—933vTJ4 Bt EICEITAEEHEBE
R HHE EE ENTRFF R 2 —

WS4-1+

WS4-2

WS4-3

WS4-4

WS4-5

il Bz B P A R

iR AREIC B 115 22— 0T« THE-MIEN T~ v I XHMERHE
DFEFAERSBICR-THREDHERZBELT (125)

Neurospheres culture on decellularized brain tissue, a model to
investigate the role of ECM in age-related neurogenesis decline.

RIS 1 HAUE 1 RIS 1. KREFERL L, A—1L U T v S L_— L1 (A
NI

AR B RSP R e R A TR AR B R - TR SR o & —

IRFSIRFTAEME & BEEAF (105)

Growth factor on the development of choroidal neovascularization.
A VAR, ERZEE . HEE B

I RASZERR Y IR

MERZFDOMEEEL - RERICHS TS HEEZIEO®E (14 5)
Roles of cellular senescence in pulmonary aging and disease
(%NS

ENLRFEERENTEE v & — 4l BREEFRIER

ZALHIE S FWRNERETIE T4 2 D OIHKFHICDBIREIC ZTTET 5
Aging-related molecule Werner protein augments myocardial fibrosis in a
tenascin-C-independent manner (10 %3*)

Rz L SORER T IR L APk SR

A BRI E SRR IRERR RN B R R IR E SRR RHME R
ERTpE e el g

PAX9-FGF188# (- & S B FDEE HHEFHKE (145)

A possible mechanism mediated by PAX9-FGF18 axis to ensure integrity
of ligamentum flavum

ORK. EHFRAC, AT, RH B, B i At
ENLRFEFFIEE X — P AT 4 NG ) A ¥ — PR RS SRR
RNy bz — EE R BAFIEE
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11:10~12:10
D—923v 75 @HROBEBARELAROKE
BE w5 SURB KRR AT JERE IR

WS5-1

WS5-2

WS5-3

WS5-4

WS5-5%

MU EHE AR ERBRYR MRS

MRRERIE/ RHILETILY D ADFEMANRI BIERE & REIEOT-GE
]

New concept of chronic inflammation and fibrosis based on the analysis
of novel animal model for scleroderma/fibrosis (12 43')

FH A

R CPNE SFNE S VS S e S Sl e e e AL

ESMEREDRRK E BCAEL - RELCEKE (129)
Autoantibodies and cutaneous fibrosis in systemic sclerosis
/NI

1] TN PN S VS S ey K S I P

fi#RiEAE DIRRE LERIRIE R (1249)

Pathogenesis of pulmonary fibrosis and its clinical implication
/INVE AR

TR RS R = AT TR - A PR R 1 ) -

ER stress effect on extracellular matrix accumulation in liver (12 43*)
Ja Hyun Koo, and Sang Geon Kim
College of Pharmacy, Seoul National University

RUEFDOEBELBEZR S FHE (129)

Molecular mechanisms responsible for repair and regeneration of fibrotic
liver

PN O EHFH TEE D2, SRS 20 dREMER . HHBE" AR
EORNIE TR

PORMERTFRFBRESGER ~ Y v 7 AERPAEY Y 2 — P R L R
bR

12:20~13:20 =B =
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13:25~14:15
—A%ERE - [F D] (The Others) A20-24

A20%

A21

A22

A23

A24

JER B FE HEIGIEPLRT B RS IEAT
[t 75 7 KR B ~ b v 7 AEFHEE

DPP-4 FRZ X DB ILDERVEDEILZ N L TOAREDETZIHIT S
DPP-4 inhibition ameliorates the progression of heart failure by changing
the quality and quantity of cardiac fibrosis

BORHERC . mirZ t. RWJIFE . BT ' PTAe =00 /R !
'TEERTFRFBEEAIIZENE TEERENENY: * TR PRI EIIZET o0 1O B
SO H ORI A AR B

I5RFURREYICK HEEEEBIRERFZEREDORH

Elastin-derived peptides are involved in the processes of human
temporomandibular disorder by inducing inflammatory responses in
synovial cells.

IR ERRRE. KHF—E. TAESE

YRR EFR R AR FE I R A R R S SRS R I D PES R 0 B

SUTNIT Y TR RS SF BT -L D — KR LR 0 S5 — 4
URFADMETRELLGBDEER N T7EFS—E6ENLIzA—+T 7
O—DMFIZ& B

Type I collagen promotes primary cilia growth through downregulating
histone deacetylase 6-mediated autophagy in confluent mouse embryo
fibroblast 3T3-L1 cells

tRen L BME R BUBEERR ' BEUN L MK R ORFHEZ 2L RIRFO & 0 IRERRTR
BARE—IR Y thEE

PREL SRR R EERMEIEAT, PO FER Y =y BN, A~ b U 7 ABFERT,
st SRVATSPN

F i z@ L =3C0 T ILHDR a— T2 &k 2 E AT DfasciaDMHIIEEDERES

— RERFBEHND =V OHFH, AN E) IR —

Observation of the ultrastructure of living fascia by the 3CCD full HD
scope through the surgery. -From gross anatomy to micro-anatomy, an
extracellular matrix-

JIEIERE ' FEREE SR | GRRRGEARR ) 2

ARSI Al o F — WAREREL P R ARG IREE WARARE

FERHMILEONY —h— & LTOIIE S —4 > DA & IIFRIE

Function of Type III collagen as an extracellular matrix anti-fibrotic
marker and eggshell membrane

BRAE -, PEBRREsE L SRR T T AKIERE . RIGEER . AR Y R A
9% 3

VHOUBR TR LM EMERER S, 2 BIRER KBRS T v~ — R
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14:20~15:00
YARZ—LUF¥— (Meister Lecture)

JER  finiE B BRI AR

ML Bimra B EEEN A L THRIIEAD D T FILANLEBR SN DN ?
MRS~ b vy REBBEADFH-RL5REAAN
How is the persistent remodeling following injury translated into fibrosis
signaling? — New avenues for understanding extracellular matrix.
HEH WmiE (Takao Sakai)
Department of Molecular and Clinical Pharmacology, Institute of Translational
Medicine, University of Liverpool, Liverpool, L69 3GE, UK

15:00~15:30

AREEREXBLURERE (Otaka prize)

oP

JER MR WIERt RIRRILRSZEERLR R ARFHRR

Hyaluronan binding protein involved in hyaluronan depolymerization
(HYBID) (FE 7L A VBB ZN L THREREEERRZHIET S (205)
Hyaluronan binding protein involved in hyaluronan depolymerization
controls endochondral ossification through hyaluronan metabolism
DTFHNGZ, B, KB R T, ALEE, RN ER,  EFEAER, R, ' e
FERGe. O F RRORRS, C TR, R E R

DB HESS KRR T SR ELE | P A TERS A AR e, BRSO R
EL BRI RARRL R A RS RERRAT R R, I BIERL R B
RS2, O NER B K2R FEBLE AR IR BIBAEL e 7 NER B K 22 K22 B R A 7
B BB - BEGMER E RE R

15:30~ #x (FWERSKX. YIAREAZSD)

RT® FARKE Kek SH 7@



[B&E] £2F¥ v 35—

9:00~10:00
—i%ERE . [EEE - 53=>] (Basement Membrane/Laminin) B01-06

BO1x

B02

BO3

B04

BOS*

BO6

EE S itijt%l:fﬁﬁisé AR - ALY

REE KRR BURSERERTY: K%

FATA A=V HMEAWVEZYIOREAREICE T OERESEA L=
X LD FEER

Analysis of basement membrane dynamics during the development of
mouse hair follicles by live-imaging.

WA 7, HREAEF T EARRAN, AR

PEMESEEZERT Ml /XTAfF/EEEfF T H— P BROKEZ A RFERF R AU
RIEFAIIZERL B DOKRELFRT: V=T 4 77T 5 BROKEZARY HLIIF
" HARSEITIRBLE FERIAFSE R DC

FREREODTAFIVR

Basement Membrane Dynamics in Developing Organs

Mt — ' ZARET 20 TEEPE S, R EE . BEoEE >
litik%l:féﬁi%jﬂﬁhﬂ FHRK T 2 KRB ERER PR T KRR 2 o737 Wl st
~ U v 7 AFREFE L~ N Y 7Y — AR E

SEZUMRICOS— T URBEBRERAA VEHEMNT HEOERESE DT —
TUREEMEDRER
Attaching pattern of two collagen-binding domains affects the

collagen-binding activity of laminin fragments.
eig () . BRTER!
PRIRRSFEEABEMERT ~ MU 7 Y —AFBE (2o v) TSR

ANSTREYV—LEBEICETA2BED TS —F 02 U\ BORENDHEN
Distinctive roles of two plakin proteins in type I hemidesmosomes
UTRE BE. ISEEORER, EFEE
Al BRTFRFRE PR TER Ay B R

ErSIZUBBMARBEERENS FOSILICLEZMENRBRDOHRIEERD
ok

Human laminin E8 fragment-hydrogel as novel research tool for analyzing
human umbilical vein endothelial cell behaviors

Pere Afl ' R B, IREBEIR L KB

R = N I VBB © () = N A R Y v R
WFERT

RIFRFEDFEHEI L) v REZAVREFMRESE I ZRET 54
OTT) U BR =Y DREE

Identification of integrin cross-talk on dermal fibroblasts using peptide
polysaccharide matrix

GREEFERRE, BEASC A 302, &)1 RF1, Bk 2558
POTE SEPNCE S S
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10:05~11:05
—fERE : [IVREaS—45>/7aFA 45 1)An>] (Type IV Col lagen/Proteoglycan)

BO7x*

BO8x*

B0O9x*

B10x

B11

B12

BO7-12

HEE AR R TEEBEAY KRR TAERRRHE

W B AIRR: - S - R A

SALBABEZLLRVWNEIS S URURTF FENHa 1 (IV)) DEAE
Production of non-triple helical structure type IV collagen polypeptide
(NTH o 1(IV))

PafG JEAC L BKIL TR 2, BRI ZEBE 2. ¢ SEi 123 A4 fRiE 123

THBERT DR L ZE R e s * e e ° Jedte T A=k
Ea

MENEME S REFHBAIC S AHBEEXR D04 FZAVWV-MEHEET
WIZBITANE S-SV ORE

Localization of type IV collagen on a new in vitro angiogenesis model
using the co-culture spheroids with endothelial cells and fibroblasts
PRI, I 128 MK 3, AFHRIE 123

TR 1 RFERE LR R b s - B 2 St T A b ft 8 onEsis ik
75

N=ILAUHEET SRBEMERMEOEGFRIR IO T 7 4 ILOMEN
AT

Gene expression profile analysis of synovium in the knee joint regulated
by perlecan

AHY ' &FEE'. ABEE " PHEZN T K TEHTF. EAm SR
R SEEREE S, TRk

NERBRFRFBE  BIRAEL E#gR =Y P AR—brY—kr 72— P EAMREA
JAHE - TRRATIEE o 2 —

SRABBEICLDIBOTOTAT VAL )AYI/ T AVEDY DT
Ay atEEICDONNT

Ring-mesh structure of proteoglycan glycosaminoglycan chain in tendon
based on three-dimensional reconstruction.

PERAICL T BAIETN  NMUTE— 2 SRR °L SRR MTIE—RR L AR
MEMIRE: 2 — RS EHIE NEMW SR SERT P ALIRERI RS * TR ° B R R

FEBBOKICE TS oY FOA FURE/E7IILA VRS BEROFRIRE
Uiy

Analysis of the expression of hyaluronan/ chondroitin sulfate-degrading
enzymes in the mouse brain during development

WHE:, =m—8, KARFH

BIERT « FEFED - SRR L

FAREMMARICE TS 5 X2 —HE L BIENEEBBRS DORE
Cluster formation in the degenerative torn meniscus and its extracellular

matrix component
REA, HiEs, miEHESE, S, RIFECC
] | L1 R 27 o SRR S FER BERE AR ni e B AR



11:10~12:20
—fi%EE : [a5—4>] (Collagen) B13-19

B13x%

B14x

B15%

B16%

B17x%

B18

i SN s i 557 TGRS KRB et B Toebi et (b2 - A bt s

MR (21 A= v A A~ b U v 7 RAFSERT

TRaS—SUBENS T v RO HSPAT DHEEEDARE

The role of HSP47 as the procollagen-specific molecular chaperone
BRI S 2. OHRE ° RS 2 KN L /N FERL !

PRFRH RS RFPL A ER LR se R (b5 At P EEOC RSt =y ¥ XM A~ b
U > 7 AMFSERT P mEREEFE R & N BB ST T

The pro-al(V) collagen gene (Col5al) is coordinately regulated by miR-29b
with core promoter in cultured cells.

Juan Juan Zhang', Hiroyuki Yano? Takako Sasaki', Noritaka Matsuo!, Hidekatsu
Yoshioka!

' Department of Matrix Medicine, Faculty of Medicine, Oita University? Research
Promotion Institute, Oita University

DUAEBRRVIE S-S UREAK0— M ETOMEEE

Cell culture on type VI collagen aggregates derived from bovine cornea
JEEPPR 1, Vefgafise 1, SRt 12, BRI ON& A 3, RERRIG 3, A ARG 12
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Effects of pulsed electric stimulation on proliferation and extracellular
matrix related gene expression of human skin fibroblasts
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Characterization of porcine organ-derived type I collagen
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Structural Basis of Type I Collagen Recognition by Pigment Epithelium-
Derived Factor (PEDF)
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Identification of a collagen-specific carbamylation product,
hydroxyhomocitrulline, and its impact on collagen cross-linking
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CD73 complexes with EMMPRIN to regulate fibroblast MMP-2 production
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Suppression of hepatic dysfunction by tenascin-X deficiency
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Expression of HMGAZ2 in mouse tooth germ development
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Inhibition of angiogenesis by chondroitin sulfate.
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Renal corpuscle morphology and basement membrane of renal glomerulus
on Syrian hamster infected Leptospira interrogans.
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The role of miRNA involved in CTGF expression on ionizing radiation
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Does peritoneal dialysis effluent derived peritoneal mesothelial cells
reflect integrity of the mesothelium?
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Expression of tenascin-C during coronary aneurysm formation in
Kawasaki Disease model mouse.
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Aggravation of Myocardial Infarction in Mice with Tenascin-C
Overexpression
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Engineering of decellularized skeletal muscle with a joint
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Tendon Repair and Glucose Metabolism
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Universtiy of Maryland, Baltimore, Maryland, USA,
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IL Roles of Tenascin-C in tumor angiogenesis

Dr. Gertraud Orend
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Therapy, Strasbourg, France
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How is the persistent remodeling following injury translated
into fibrosis signaling? — New avenues for understanding
extracellular matrix.

BEFHw eSS4 (Dr. Takao Sakai)

Department of Molecular and Clinical Pharmacology, Institute of Translational
Medicine, University of Liverpool, Liverpool, L69 3GE, UK
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Hyaluronan binding protein involved in hyaluronan depolymerization
controls endochondral ossification through hyaluronan metabolism
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Tendon Repair and Glucose Metabolism
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Motomi Enomoto-Iwamoto', Kairui Zhangl’z, Michael W. Hast’, Masatake Matsuoka', Sohtaroh
[zumi', Masahiro Iwamoto', Louis J. Soslowsky3
1Univers‘[iy of Maryland, Baltimore, Maryland, USA, Southern Medical University, Guangzhou, China,
*University of Pennsylvania, Philadelphia, PA

Incomplete tendon healing leads to significant mobility restriction, pain and substantial health care costs.
To develop novel targeted therapies for tendon injury, it is necessary to define the molecular changes and
mechanisms governing the tendon healing process. Up-regulation of glycolysis and lactate synthesis
occurs in wound, inflammation and cancer. We hypothesize that tendons increases lactate synthesis in
response to injury and pharmacological inhibition of this alteration is beneficial for tendon repair. We
analyzed activities of glycolysis and lactate synthesis in injured tendons with *C-glucose labeling and
examined the effects of dichloroacetate (DCA), an inhibitor of lactate synthesis, on recovery of collagen
fiber formation and biomechanical properties in the mouse Achilles tendon injury model. The molar
percent enrichment of *C-latate was strongly increased at 1 week post-injury and remained high after 4
weeks. In addition, enrichment of "*C-glyceraldehyde, a metabolite in glycolysis pathway, was
significantly higher in injured tendons in the 1week group compared to uninjured tendons. Four weeks
after injury, *C-glyceraldehyde enrichment decreased, but was still higher than the uninjured tendon.
DCA-treated samples had smaller cross sectional areas and better alignment of collagen fibers.
Biomechanical assessments demonstrated that modulus and maximum strength were significantly
higher in the DCA-treated tendons than the vehicle-treated tendons. Furthermore, DCA treatment
strongly inhibited ectopic calcification in injured tendons. The results indicate that injured tendon
acutely alters glycolysis and lactate metabolism and that inhibition of lactate synthesis improves
recovery of collagen fiber structure and biomechanical properties. Alterations of glucose metabolism
were found not only in an inflammation phase but also in the repair phase, indicating that the responsible
cells for the alterations are not only in inflammatory cells and vessels but also the tendon cells and
tendon progenitors that contribute to tendon regeneration. Thus, the findings indicate that injured
tendons reprogram glucose metabolism and that metabolic drugs can modify this alteration and improve
tendon healing. While a large number of clinical and preclinical approaches have been attempted, none
result in complete recovery of mechanical structure and function in injured tendons. This study provides
direct evidence that glycolysis and lactate synthesis can be novel therapeutic targets for tendon repair.

This study was supported by the Penn Center for Musculoskeletal Disorders Pilot and Feasibility
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Grant (NIH/NIAMS P30AR050950), the NIH R21AR062193 and RO1 AR070099 grants.
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Roles of Tenascin-C in tumor angiogenesis

Gertraud Orend
INSERM U1109- MN3T, The Microenvironmental Niche in

Tumorigenesis and Targeted Therapy, Strasbourg, France

In the tumor microenvironment high expression of the extracellular matrix (ECM) molecule
tenascin-C correlates with worsened patient survival. Tenascin-C forms ECM-rich matrix tracks that
provide niches for tumor and stromal cells. Employing the multi-stage neuroendocrine RiplTag2
insulinoma model to generate mice with stochastic tumorigenesis and abundant (WT and
overexpression) and no tenascin-C (knockout) we had provided formal proof that tenascin-C promotes
several steps in tumor progression. We observed that tenascin-C blocks actin stress fiber formation
which leads to the impairment of transcription of the Wnt inhibitor Dickkopf-1 (DKK1). We showed
that tenascin-C activates Wnt signaling and thus may generate a pro-tumorigenic microenvironment.
In this model tenascin-C promotes not only survival, proliferation, invasion and lung metastasis but
also angiogenesis. Tenascin-C is one of the most highly induced glycoproteins in the angiogenic
switch. We had proven an important role of tenascin-C in this event since in the absence and
abundance of tenascin-C less and more angiogenic islets, respectively were quantified. This suggested
that tenascin-C is a driver of the angiogenic switch. In angiogenic Rip1Tag2 pancreatic islets we had
identified a matrisomal gene expression signature specific for the angiogenic switch that we named
"AngioMatrix". High expression of a 110-AngioMatrix-gene-signature correlated with angiogenesis
and worsened survival in colon cancer and glioma patients suggesting a role of this signature for poor
prognosis beyond the angiogenic switch. This information could further be exploited for diagnostic
purposes in the future. Moreover, we had studied tenascin-C angiomodulatory functions. We observed
that direct contact of endothelial cells with tenascin-C disrupts actin polymerization which results in
cytoplasmic retention of the transcriptional regulator YAP and reduced expression of YAP
proangiogenic target genes leading to lowered endothelial cell survival, proliferation and
tubulogenesis. Conversely, glioblastoma cells exposed to tenascin-C secrete proangiogenic factors that
promote endothelial cell survival and tubulogenesis. Proteomic analysis of the tenascin-C educated

glioblastoma secretome revealed a signature predicting shorter patient survival. Moreover we
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identified Ephrin-B2 as an important proangiogenic effector of tenascin-C. Altogether, we had
demonstrated for the first time the Janus activities of tenascin-C in glioma angiogenesis unveiling new

targeting and prediction opportunities.

Education

and positions

1990 — 1994 PhD, Institute of Genetics, University of Cologne, Germany

1994 —1997 Postdoctoral fellow, The Burnham Institute, La Jolla, CA, USA

1997 — 2002 Postdoctoral fellow, Friedrich Miescher Institute of Biomedical Research, Basel,
Switzerland

2002 -2007 Research associate, Team leader of the Tumor-Stroma Laboratory, Institute of

Biochemistry at the University of Basel, Switzerland

2008-present Research director, INSERM Strasbourg, France
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How is the persistent remodeling following injury translated into fibrosis
signaling? — New avenues for understanding extracellular matrix.
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EH: W (Takao Sakai)
Department of Molecular and Clinical Pharmacology, Institute of Translational Medicine, University
of Liverpool, Liverpool, L69 3GE, UK

Fibrosis is a part of the wound-healing response to tissue damage and characterized by excessive
accumulation of mainly type I collagen-containing extracellular matrices (ECMs). Considering the
adult tissue/organ remodeling following injury, an important unresolved question is how newly
deposited ECM results in changes in mechanical tension and contributes to the critical turning point
from normal to abnormal healing. It has been proposed that collagen organization and assembly
depend on ECM glycoprotein fibronectin matrix in culture. Transforming growth factor (TGF)-f is a
profibrogenic master cytokine responsible for promoting differentiation of tissue-resident fibroblasts
into myofibroblasts, and upregulation of ECM production including fibronectin. We generated a
conditional, fibronectin-null and TGF-f type II receptor-null (TGF- signaling-null) mouse models of
liver injury and explored whether fibronectin and TGF-B-signaling would be a suitable target for
preventing extensive collagen deposits and scar formation that could lead to liver fibrosis. We have
demonstrated a novel mechanism of type I collagen network organization in response to liver injury in
vivo, which involves TGF-B-induced type V collagen and in which fibronectin negatively regulates
local TGF- bioavailability. We have also provide compelling evidence that the targeting of TGF-, as
proposed in some recent anti-fibrotic therapies of chronic fibrotic diseases, would not be sufficient to
completely prevent liver fibrosis. Our findings indicate an indispensable role for fibronectin following
liver injury in negatively regulating TGF- bioavailability, which in turn modulates ECM remodeling
and stiffening, and consequently preserves adult organ functions. This regulatory mechanism by
fibronectin could be translated for a potential therapeutic target in broader variety of chronic fibrotic
diseases. The current major clinical obstacle in anti-fibrotic therapy is the lack of specific biomarkers
that can predict the extent of progression of liver fibrosis to a cirrhotic stage. Since the disease
progression of liver fibrosis is accompanied by active production/remodeling of ECMs, we are
currently investigating the potential of fibronectin and type V collagen as mechanistic biomarkers to
predict the progression of liver fibrosis to cirrhosis.
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Hyaluronan binding protein involved in hyaluronan
depolymerization controls endochondral ossification
through hyaluronan metabolism

! Masayuki Shimoda, ® Hiroyuki Yoshida, * Sakiko
Mizuno, * Toru Hirozane, ® Keisuke Horiuchi, * Yuta

Yoshino, * Hideaki Hara, ' Yae Kanai, > Shintaro Inoue, °
Muneaki Ishijima and "’ Yasunori Okada

Departments of ' Pathology and ° Orthopaedic Surgery,
Keio University School of Medicine

*Biological Science Research, Kao Corporation

* Molecular Pharmacology, Department of Biofunctional
Evaluation and Cosmetic Health Science, Gifu
Pharmaceutical University

Departments of ¢ Orthopaedic  Surgery and
Pathophysiology for Locomotive and Neoplastic
Diseases, Juntendo University Graduate School of
Medicine

Hyaluronan (HA) plays an important role in development
and maintenance of tissues, and its degradation is
implicated in many pathological conditions. We have
recently reported that HYBID (hyaluronan binding
protein involved in hyaluronan depolymerization,
KIAA1199) is a key molecule for HA depolymerization,
but its developmental and pathological functions remain
elusive. We generated Hybid-deficient mice by Cre/loxP
system and analyzed their phenotypes. Hybid-deficient
mice were viable and fertile, but their adult long bones
were shorter than those of wild-type animals.
Hybid-deficient mice showed lengthening of hypertrophic
zone in the growth plate until 4 weeks after birth. There
were fewer capillaries and osteoclasts at the
chondroosseous junction in the Hybid-deficient mice
compared with the wild-type mice. [n situ hybridization
demonstrated that HYBID is expressed by hypertrophic
chondrocytes at the chondroosseous junction. Cultured
primary chondrocytes expressed higher levels of HYBID
than osteoblasts or osteoclasts, and the HYBID expression
in the chondrocytes was up-regulated after maturation to
hypertrophic chondrocytes. High-molecular-weight HA
was accumulated in the lengthened hypertrophic zone of
Hybid-deficient mice. Moreover, high-molecular-weight
HA significantly reduced cell growth and tube formation
of endothelial cells stimulated with or without vascular
endothelial growth factor. These data suggest that HA
metabolism by HYBID is involved in endochondral
ossification during postnatal development by modulation
of angiogenesis and osteoclast recruitment at the
chondroosseous junction.

¥—U—R: b7, HYBID., WNEEMEEIER
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Cell Regulation by Cryptic Functional Sites in

Tenascin-C Molecule

Fumio Fukai

Department of Molecular Patho-Physiology, Tokyo

University of Science

Matricellular proteins, which include osteopontin,
thrombospondins and tenascins, are dynamically expressed
as the extracellular matrix components with non-structural
roles. They provide a variety of biological signals for cell
regulation. A number of studies have indicated that a part of
these signals is derived from cryptic functional sites that can
be disclosed through conformation change and proteolytic
cleavage with inflammatory proteinases. These cryptic
functional sites, once exposed, often exhibit biochemical
activities that are not detected in parental proteins.

We previously found that a peptide derived from
tenascin-C, termed TNIIIA2, has the ability to potentiate cell
adhesion to the  extracellular matrix by inducing
conformation change in [Bl-integrins necessary for their
functional activation. Based on this effect, TNIIIA2 largely
influence the anchorage-dependent cellular processes, such
as cell survival, proliferation, differentiation and migration,
by modulating the activation status of f1-integrins. Of note,
our recent data indicate the possibility that the pro-adhesive
effect of TNIIIA2 may be involved in oncogenic
transformation of cells and their malignant progression. The
knowledges might contribute to the development of novel

strategy for cancer treatment.

XF—U—FR: T%AC BN, AT TV
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(Review)

Periostin, its function and relevant diseases

Akira Kudo, Ph.D.

School of Life Science and Technology, Tokyo Institute of
Technology/Showa University

Periostin, a 90-kDa secreted protein, which is a member
of the fasciclin I family, has been recently recognized as a
matricellular protein. Expression of periostin is restricted
to certain tissues such as periodontal ligament,
periosteum, and cardiac valves, which are mechanically
stressed tissues, and healing tissues. Periostin, therefore,
is expected to play an important role under the stress
condition; indeed, it is reported that periostin maintains
the integrity of the periodontal ligament (PDL) during
occlusal loading in mice. Regarding the molecular
function of periostin, it associates with the ECM
components such as collagen 1 and integrins, which
supports cell adhesion and migration. For further analysis
of periostin function, periostin-deficient mice have been
generated. These mice show the disappearance of the
shear zone in the incisor PDL, a high occurrence of
rupture after myocardial infarction, and a decrease of
thickness of femur cortical bone. These abnormalities are
the

Furthermore,

attributed to defects in collagen

the

principally

fibrillogenesis. periostin  supports
proteolytic activation of LOX to enhance collagen-cross
linking in periosteum of femur. Taken these findings,
periostin is recognized as an important player in the
collagen fibrillogenesis and the cell movement through
integrin signaling. The periostin dysfunction is often

related with emergence of serious diseases.

X¥—U—F: RUARF B, OAhREE
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Recent Progress on Short Fibulin Protein Family:

Hiromi Yanagisawa, M.D., Ph.D.

Life Science Center, Tsukuba Advanced Research

Alliance, University of Tsukuba, Ibaraki, Japan

Short Fibulins are a family of matricellular proteins
comprised of Fibulins-3 -4, -5, and -7. Since Fibulin-5
was first reported as an elastin binding protein essential
for elastic fiber development in vivo, we now know that
Fibulins-3 and -4 are also involved in various stages of
elastogenesis as well as non-clastogenesis-related
functions in vivo. Mice deficient for Fibulin-4 in vascular
smooth muscle cells develop ascending aortic aneurysms
with activation of cofilin and disruption of actin
filaments. In addition, Fibulin-4-deficinet aorta shows
marked upregulation of mechanical stress responsive
molecules at the early stage of aneurysm formation.
Interestingly, although Fibulin-5 deficient aorta contains
disrupted elastic fibers, it shows normal response to
mechanical stimuli and aortic aneurysms never develop.
These findings indicate that there are distinct roles for
fibulin-4 and fibulin-5 in the vessel wall.

Fibulin-7, which domain structure is different from the
rest of short Fibulins, has been suggested to possess
distinct biological function(s). Here, we generated
Fibulin-7 knockout mice and showed that fibulin-7 was
not responsible for elastic fiber development in vivo.
Rather, it was highly expressed in renal tubular epithelium
and perivascular regions, and acted as an exacerbating

factor for high phosphate-induced chronic kidney disease.

F—U— BRI, EE T 4 7Y v, B
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Tenascin-C and osteopontin in delayed brain

injuries after subarachnoid hemorrhage

Hidenori Suzuki

Department of Neurosurgery, Mie University Graduate
School of Medicine
Mie University Research Center for Matrix Biology

Subarachnoid hemorrhage (SAH) caused by the rupture of
a cerebral aneurysm is a well-known devastating
cerebrovascular disease. Despite improvements in the
clinical management, delayed brain injury by blood-brain
barrier (BBB) disruption, neuronal apoptosis, cerebral
vasospasm and so on remains one of the most important
causes of morbidity and mortality in SAH. Although the
information is still limited, our recent studies strongly
support that a matricellular protein (MCP) TNC is
involved in post-SAH BBB disruption, neuronal apoptosis
and cerebral vasospasm by activation of mitogen
-activated protein kinases (MAPKs) via Toll-like receptor
4 and epidermal growth factor receptors. In contrast, the
function of osteopontin (OPN), another MCP, seems to be
conflicting with that of TNC in the setting of SAH. As to
cerebral vasospasm, OPN activated the protective
pathways including MAPK phosphatase-1, an endogenous
MAPK inhibitor, via binding to L-arginyl-glycyl-L
-aspartate-dependent integrins. Although it is unknown if
the signaling of TNC and OPN in the setting of BBB
disruption or neuronal apoptosis is identical with or
different from that observed in cerebral vasospasm, it may
include matrix metalloprotease-9 as a key player. In
addition, platelet-derived growth factor, wvascular
endothelial growth factor and cytokines may be upstream
of TNC or interrelated with TNC in SAH. Further studies
will provide more valuable information that TNC can be
therapeutic targets for delayed brain injury after SAH,

leading to the development of new therapies.

F—U—
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Prostaglandin E receptor EP4-mediated regulation

of formation and destruction of elastic fibers.

Utako Yokoyama, Ryo Ishiwata', Yoshihiro Ishikawa'

! Cardiovascular Research Institute, Yokohama City

University

Elastic fiber formation begins in mid-gestation and
increases dramatically during the last trimester in the
great arteries. At adult period, however, elastic fibers are
degraded by some inflammatory vascular diseases. We
have been investigating the roles of prostaglandin E
(PGE) receptor EP4 in vascular elastic fiber regulation
both in development and adult vascular diseases.

The ductus arteriosus (DA), a fetal bypass artery
between the aorta and pulmonary artery, exhibits lower
levels of elastic fiber formation, which promotes vascular
collapse and subsequent closure of the DA after birth. We
found that the PGE-EP4-c-Src-phospholipase C (PLC) y
-signaling pathway promoted the lysosomal degradation
of lysyl oxidase which catalyzes elastin cross-links, and
that EP4 signaling inhibits elastogenesis in the DA.

In human abdominal aortic aneurysm (AAA), we
found that EP4 was up-regulated and generated a mouse
model, where EP4 is overexpressed selectively in vascular
smooth muscle cells (VSMCs) under SM22a promoter
(EP4-Tg). EP4-Tg

angiotensin-II infusion because of rapid AAA formation

mice frequently died after

and rupture. Inflammatory = monocyte/macrophage
infiltration was enhanced in the EP4-Tg aorta, which was
accompanied by increased in matrix metalloprotease-9.
EP4 in VSMCs caused robust interleukin-6 production via
NF«B, which appeared to be responsible for enhancement
of immune infiltrates.

PGE-EP4

elastogenesis and degrades elastic fibers.

In  conclusions, signaling  inhibits

F—U—R: TRRETTUT 4 U E, HMEHRE
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Abnormal mechanosensing underling ascending

aneurysm formation

Yoshito Yamashiro', Hiromi Yanagisawa'

"Life Science Center of Tsukuba Advanced Research

Alliance, University of Tsukuba

The vessel wall is constantly responding to mechanical
stress such as blood pressure and shear stress. Altered
responses to mechanical stress are known to result in
vascular diseases. We previously showed that smooth
muscle cell (SMC) —specific deletion of fibulin-4 in vivo
(SMKO) led to ascending aortic aneurysms with
abnormal mechanosensing of SMCs and increased
activity of cofilin and its phosphatase slingshot-1 (SSH1)
(Yamashiro, Sci. Signal., 2015). However, the detailed
mechanism of mechanosensing in the aortic wall and
molecules involved in this process are not completely
understood. To investigate the mechanism of
mechanosensing in the aneurysmal wall, we examined the
expression of Thrombospondin-1 (TSP1) known to be
involved in cell-cell and cell-matrix interactions and also
respond to mechanical stress in the aorta. Immunostaining
for TSP1 using cross sections of the ascending aortas at
postnatal day 30 showed that TSP1 was expressed in
endothelial cells (ECs) and SMCs underneath ECs in
SMKO, whereas the expression was almost undetectable
in control aortas. In addition, SMKO mice on a TSP1-null
background showed attenuated aneurysm phenotype and
decreased activity of SSH1 and cofilin compared to
SMKO alone. Furthermore, we found that cyclic stretch
induced TSP1 secretion in vitro and co-localized with
focal adhesion complex. These results suggest that TSP1
is upstream of SSH1-cofilin pathway and is involved in
abnormal mechanosensing of the aneurysmal wall.
Inhibition of TSP1 may offer a novel therapeutic strategy

for treatment of ascending aortic aneurysms.
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Panx3

Pannexin 3 is a new regulator for bone formation.

Masaki Ishikawa', Geneva L. Williams”, Ai Orimoto’,

Keisuke Handa', Yoshihiko Yamada®, Masahiro Saito'

'Department of Operative Dentistry, Graduate School of
Dentistry, Tohoku University
’NIDCR, NIH

Cell-cell and cell-matrix communication regulates the
activation of signaling pathways involved in cell functioning,
proliferation, differentiation and death. Gap junction proteins
play important roles in such cellular communication. Pannexi
3 (Panx3) is a member of the newly discovered pannexin gap
junction family. Panx3 expression is induced at the transitiona
stage from cell proliferation to differentiation during
development of hard tissues such as bone, cartilage, and teett
Panx3 promotes differentiation of osteoblasts and chondrocyte
and inhibits osteoprogenitor cell proliferation. Further Panx3
functions as a unique Ca’" channel in the endoplasmic
reticulum (ER), an ATP releasing hemichannel, and a Ca’
permeable gap junction. In proliferation stage, Panx3 inhibits
Wnt/ 3 -catenin signaling via ATP releasing hemichannel and
promotes cell cycle exist by the activation of p21 through
Panx3 ER Ca* Then

Calmodulin/NFATc1

channel. Panx3 activates

signaling to promote osteoblast
differentiation. However, the in vivo functions of gap junctio:
proteins, especially Panx in hard tissue development are not
fully elucidated. Here, we elucidate Panx3 biological function
in bone formation. Newborn Panx3 knockout (KO) mice
revealed small body size and display skeletal abnormalities.
Proliferative and prehypertrophic zone of Panx3 KO mice wer
elongated. And the expression of chondrocyte and osteoblast
differentiation markers was reduced in Panx3 KO mice.
Furthermore, terminal chondrocyte differentiation of Panx3
KO mice was inhibited by reduction of VEGF and MMP13
expression. Thus, Panx3 is an essential factor for bone

formation.

¥ —U— K : Gap junction # X7 _ Pannexin, Ca***7

Key words: Gap junction protein, Pannexin, Ca*" signaling



WS1-4

KEIAREFREIZE TS FAK/INK #ZEEE DR E

SRR VA SR A

1A REFERFEBE SR IER 2B R e RS
2 1A AT RS

B~ 1ZLLAT c—jun N-terminal kinase (JNK) 23 K#Ehk
Y DB VERAE & M B 2 HH 5 o 7 F v
NTFTHLZEERELZ, LrLaenb, KEk
JEIZEBIT D INK IEHALEBE P I DWW TR 22803 %
VN, ARWFSETIERBIIREEAI I 35 1T D Bk i i &
INK 23 U CHRIE SBT3 5 &G L, KEDR
JeA JEE J2 - T 9 2 R ) T 25 A DA B & Fa et
L7c, 7. BEMMEIMICLIVIEE~ e 7y
— O JNK2 BIEMAE L, IL-1 beta 23t S5 =
EERAH L, INK2 REE~v /7 e 77— TIEZO
IL-1 beta A AHHILRNT LD JNK2 (34 &
FRMIZ K > THEIN DA RIEBEICKNALEEZZ LI
Too KENRAE & REVRAERED ~ &7 2 E 7 /LTl JNK1
WA KRB~ T AW NCEHAR <~ 7 22T,
INK2 BRI~ U AT T 5 KEIAREEDKIE,
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Role of FAK/JNK pathway in the pathogenesis of

aortic aneurysms

Koichi Yoshimura'?, Takasuke Harada', Kimikazu

1
Hamano

'Department of Surgery and Clinical Science, Yamaguchi
University Graduate School of Medicine

*Yamaguchi Prefectural University

Previously we reported that c-jun N-terminal kinase
(JNK) regulates chronic inflammation and destruction of
extracellular matrix in abdominal aortic aneurysm (AAA).
However, the mechanisms underlying JNK activation in
AAA have not been elucidated. We hypothesized that
mechanical stress enhances inflammation through JNK
activation during AAA progression. Here, we found that
the mechanical strain caused JNK2 activation and IL-1
beta release in cultured macrophages. The release of 1L-1
beta induced by the mechanical strain was abolished in
JNK2-deficient macrophages, indicating the critical role
of JNK2 in mechanical stress-induced inflammatory
signaling. In mouse models of both AAA and aortic
dissection, JNK2-deficient mice were distinctly protected
from inflammatory infiltration, destruction of elastic
lamellae and development of aortic lesions, while wild
type and JNK1-deficient mice frequently developed aortic
lesions. In addition, we demonstrated that the mechanical
strain caused activation of focal adhesion kinase (FAK) in
vascular smooth muscle cells, and that JNK activation and
MCP-1 secretion induced by the mechanical strain were
abolished by FAK inhibition. In cultured macrophages,
activation of JNK, secretion of MCP-1 and MMP-9
induced by TNF-alpha were also abolished by FAK
inhibition. Furthermore, pharmacological inhibition of
FAK markedly suppressed the development and
progression of AAA in mice by regulating macrophage
inflammatory functions. These results reveal a critical role

of FAK/INK pathway

inflammation and progression of aortic lesions.

in facilitating destructive

F—U—F: B, JNK, FAK

Key words: aneurysm, JNK, FAK
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domain-containing fragments (VG1Fs)D N3 8142 X
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AIREMEDNE 2 LTz, £72. ADAMTSL6B, ADAMTS4
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ADAMTS4 (X ADAMTSL6B & O ERIfEA %I LT
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DO FRIEVE 2R D HMER STz, MFS BEH D
fif B R B IRBE Y A I B W T ADAMTSLGP,
ADAMTS4 B XY VGIF BBl S nT-, b 0fk
REV | MFS (28T 2 fRBEMHE REIRIE O 5> 1R REIC
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versican Gl

ADAMTS superfamily involved in pathogenesis of
the aortic aneurysm and dissection of Marfan
syndrome.

Ai Orimoto', Masaki Ishikawa', Keisuke Handa', Miyuki
Chijiiwaz, Satsuki Mochizuki®®, Yusuke Murasawa®,

Zenzo Isogai®, Yasunori Okada®™’, Masahiro Saito’

'"Tohoku University, “Keio University, *Natinal Defense
medical college, *National Center for Geriatrics and

Gerontology, *Juntendo University

Marfan syndrome (MFS) is a connective tissue disorder
caused by insufficient fibrillin-1 microfibril formation and
patients with MFS are at risk of aortic aneurysm and
dissection. The molecular pathogenesis of MFS proceeded
principally through the activation of TGF-f signaling and
metalloproteinase activation have shown to cause as a
common mechanisms that leads to aortic degeneration.
Here we showed the novel mechanisms of ADAMTSL (a
disintegrin and metalloproteinase with thrombospondin
motifs-like) 6P on the accelerating ADAMTS4 activity to
progress aortic aneurysm and dissection in MFS. We first
developed ADAMTSLG6p transgenic mice (75/65-TG), and
crossed them with the fbn-1 C1039G* 3 MFS model mice,
generating 516 3-TG/fbn-1°"9%" The

T516 4-TG/fbn-1"""%"" mice caused accelerating aortic

mice.

aneurysm and dissection in association with exacerbated
aortic deterioration. In this legion, enhancement of
ADAMTS4 activity which

versican G1 domain-containing fragments (VG1Fs) in the

increased deposition of

aortic media. ADAMTS4 is incorporated into fibrillin-1
microfibril through binding to ADAMTS6p, and these
interactions increased production of VGI1Fs in vascular
smooth muscle cells. Furthermore, localization of
ADAMTSL6B, ADAMTS4 and VGIF can be observed in
the legion of aortic aneurysm and dissection obtained
from MFS patient. Thus, our results suggest that ternary
complex of ADAMTS4/ADAMTSLO6p/fibrillin-1 may
provide a new insight for pathogenesis of aortic aneurysm

and dissection in MFS.

F—TU— K <)V 7 7 JEERE,ADAMTS superfamily

Key words: marfan syndrome, ADAMTS superfamily
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Z Vcan

Versican plays a major role in tumor

microenvironment

Kanda Fanhchaksai'?, Jeerawan Klangjorhor, Saichit

Khummuang'?, Shamima Islam', Naoko Nagai', Sonoko
Hatano', Prachya Kontawelert’, Watchara Kasinrerk®,
Futoshi Okada®, Hideto Watanabe'

'Inst Mol Sci Med, Aichi Medical University

’Dept Biochemistry, *Dept Immunology, School of

Medicine, Chiang Mai University

Versican is a large chondroitin sulfate/dermatan sulfate
proteoglycan in the extracellular matrix (ECM). Vcan is
expressed rather ubiquitously compared with other
aggrecan family members, it regulates cell behavior in
cell culture, and its knockout mice display severe defects
in embryos. Therefore, this proteoglycan is believed to
serve as a key regulator of the ECM dynamism. Recently,
we reported that host stromal Vcan inhibits tumor growth.

Local depletion of Vcan expression in Vean""

mice by
infecting cre-expressing adenoviruses facilitates QRsP11
fibrosarcoma cells, which is observed as early as day 7,
tumor angiogenesis as early as day 14. Loss of local Vcan
decreases tumor stroma including fibroblasts and dense
collagen fibers, and alters localization of TGFp. Here, we
further investigated 1) whether Vcan has a similar effects
on other tumor cell lines or not, 2) which cell types are
responsible for supply of the functional Vcan, and 3)
whether degradation of Vcan is involved in these effects.
Whereas the growth of BI6F10 melanoma cells was
facilitated by depletion of Vcan expression, LLC was not.
Tumor implantation experiments in Lyz2-cre;Vean™ "
mice exhibited showed rapid tumor growth, suggesting
that monocytes/macrophages are the main source of Vcan
in tumor stroma. IN this workshop, we discuss the

mechanisms underlying the effects of stromal Vcan.

F—U— R N—=vh, B~ v A, @55

Key words: versican, gene knockout mice, tumor
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Localization of ADAMTS in the tumor
microenvironment and the meaningful distribution
of versican in the tumor vasculature.

Keiichi Asano®, Satoshi Hirohata', Takashi Ohtsuki',
Omer Faruk Hatipoglu', Junko Inagaki’, Toshitaka
Oohashi’

'Department of Medical Technology, Graduate School of
Health Sciences, Okayama University “Department of
Molecular Biology and Biochemistry, *Department of
Cell Chemistry, Okayama University Graduate School of

Medicine, Dentistry and Pharmaceutical Sciences.

Tumor consists of tumor cells themselves and stromal
cells such as fibroblasts, macrophage, endothelial cells
endothelial cells. Tumor

and  lymphatic

microenvironment plays an active role for tumor

progression. Extracellular matrix (ECM) is one of the
components of tumor microenvironment and distributed
to the tumor stroma. ECM consists of proteoglycans,
hyaluronan, collagens, and glycoprotein and provides

physiological and biochemical integrity in tumor.
Matrix metalloproteinases (MMPs) are also essential for
the tumor malignancy by controlling ECM remodeling.
Recently, new members of MMP family, ADAM and
ADAMTS, had been found. They are both active enzyme
and some of ADAM/ADAMTS are shown to degrade
ECM proteins.

A disintegrin and metalloproteinase with thrombospondin
motifs (ADAMTS) is involved in the cleavage of
versican. We examined histological distribution of stromal
versican and its degradation by ADAMTSs in tumor
microenvironment.  Stromal cells produced abundant
versican in the tumor tissue and cleaved versican was
observed where angiogenesis was remarkable.

In this workshop, we would like to discuss about the
significance of versican in the tumor progression and
angiogenesis and the possible role of ADAMTS in the

tumor microenvironment.

X—U— R RX— B M E/E. ADAMTS

Key words: versican, ADAMTS, angiogenesis
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Regulation of tumor microenvironmental factors by
ADAM28

Satsuki Mochizuki', Shimoda*

Okada?, Hideki Ueno'

! Department of Surgery, National Defense Medical
College, “Department of Pathology, Keio University
School of Medicine, * Department of Pathophysiology for
Locomotive and Neoplastic Diseases, Juntendo
University, School of Medicine

Masayuki Yasunori

ADAM28, a member of the ADAM (a disintegrin and
metalloproteinase) gene family, is over-expressed by
carcinoma cells both breast and non-small cell lung
carcinoma tissues, showing positive correlations with
carcinoma cell proliferation and progression, and the
serum levels of ADAM28 positively correlate with the
tumor staging, lymph node metastasis and carcinoma
recurrence in the patients. We have demonstrated that
ADAM?28 enhances metastasis by escaping from von
Willebrand factor (VWF)-induced apoptosis through
digestion of VWF and promotes angiogenesis by
reactivating vascular endothelial growth factor (VEGF)
through digestion of connective tissue growth factor
(CTGF) in the VEGF/CTGF complex.

indicated that ADAM28 plays a central role in cancer cell

These our data

proliferation and progression by regulating tumor
microenvironmental factors in cancers.

We
anti-ADAM28

therefore developed a human
(211-14)
combinatorial antibody library, and showed that it inhibits
ADAM28 activity and IGF-I-induced carcinoma cell

proliferation and migration,

neutralizing

antibody from  human

leading to elongation of
survival rate of mice. In addition, combination therapy
of antibody 211-14 and docetaxel more -effectively
improved the survival time than that of bevacizumab and
docetaxel.

All these data suggest that our neutralizing antibody
211-14 may be a useful ADAM28 inhibitor for treatment
of the non-small cell lung carcinoma patients in the

future.

X —1TU— R : ADAM28. 4 FIERIIEIE

ADAM?28, Molecular targeted therapy
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Analysis of the expression and prospective role
of Fibulin-7 in aberrant blood vessel formation

in glioblastoma

Susana de Vegal, Akihide Kondo?, Mario Suzuki®, Eri

Arikawa-Hirasawa® and Yasunori Okada'

'Department of Pathophysiology for Locomotive and
Neoplastic Diseases, “Department of Neurosurgery,
*Research Institute for the Diseases of Old Age, Juntendo
University Graduate School of Medicine.

Glioblastoma multiforme (GBM) is one of the most
aggressive tumors in the central nervous system, and
characterized by high invasiveness and hypervascularity.
The architecture of the tumor blood vessels in GBM is
disorganized and distinct from normal vasculature, and
formed mainly by angiogenesis and vasculogenic
mimicry. This complex vascularization involves an
active remodeling of the extracellular matrix (ECM) by
production of new ECM molecules and degradation of
the existing ones in the tumor microenvironment.
Fibulin-7 (Fbln7), an ECM protein belonging to the
fibulin family, has recently been reported to be
overexpressed in brain tumors by Cancer Microarray
Databases. Thus, we analyzed the expression in Tumor
Tissue Arrays, and found that FbIn7 is upregulated in
gliomas in a grade-dependent manner, with GBM
the  highest Our
demonstrated that FbIn7 is highly expressed by
endothelial

showing expression. studies

cells and pericytes of the abnormal
microvessels besides some expression by glioblastoma
cells. Activated Human Umbilical Vascular Endothelial
Cells (HUVEC) upregulated the Fbin7 expression. Since
the Angl-Tie2 and Ang2-Tie2 signals play antagonistic
functions by stabilizing vasculature and stimulating
endothelial cell sprouting, respectively, we examined the
interaction of Fbln7 with these molecules. We found that
Fbin7 binds to Angl, but not Ang2 or Tie2. Altogether,
these data suggest the possibility that Fbln7 is involved
in the aberrant blood vessel formation in GBM through

modulation of the Ang1/Ang2-Tie2 system.
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Unconventional EMTlike transition induced by
type I collagen gel culture in human lung cancer
cell line

Hitomi Fujisakil, Sugiko Futaki®, Masashi Yamada®,
Kiyotoshi Sekiguchi®, Toshihiko Hayashi*, Shunji Hattori'

' Nippi Res. Inst. Biomatrix, “Dept. Anat. Cell Biol.
Osaka Med. College, *Inst. Protein Res. Osaka Univ., *
China- Japan Res Inst of Med & Pharm Sci, Shenyang

Type 1 collagen influences cell fates for many kind of
cells including cancer cells. Purified collagen molecules
are reassembled into fibrils and forms gels that make up a
3-D structure in vivo and in vitro. Some cell behaviors are
different on type I collagen gels from on collagen
molecules. Some cancer cells induce Epithelial-
mesenchymal transition (EMT) on type I collagen. EMT
is a fundamental biological process whereby epithelial
cells lose their polarity and undergo a transition to a
mesenchymal phenotype. It has been said that cancer cells
invade adjacent tissues, they use a mechanism akin to
EMT. However there are few study that mentioned the
different cell behaviors via different collagen forms.
Following the last year’s study, now we report about
EMT-like transition induced on type I collagen gels.

Both on gel culture and TGF-B1 treated A549 cells,
E-cadherin expression decreased and N-cadherin
expression rose in these cells. About cell shapes, A549
cells, which cultured on molecular type I collagen or
TGF-B1 treated, scattered well and cell shape changed to
be elongated form, vimentin networks were developed.
On the other hand, on type I collagen gels, A549 cells
grow to colonies, but cell shapes was rather round and
vimentin expression was down regulated. Integrin a2 and
B1 expression increased by TGF-B1 treatment, but those
were not changed on gels

These results showed that collagen gels induce EMT-like
phenomena in A549 cells but the effect on migration is
unclear. Type I collagen gels regulate cancer cell invasion

complicatedly.
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Current treatments for meniscus injuries: repair,

excision, healing promotion, or regeneration

Takayuki Furumatsu, Yuya Kodama, Yusuke Kamatsuki,

Ami Maehara, Toshifumi Ozaki

Department of Orthopaedic Surgery,
Okayama University Graduate School

The meniscus has an important role in controlling a
complex biomechanics of the knee. Injuries to the
fibrocartilaginous meniscal tissues lead to degeneration of
the knee articular cartilage by disrupting meniscal
functions such as load distribution, shock absorption, and
joint stabilization.

Partial excision of the damaged meniscal region can
achieve a transient pain relief of the knee postoperatively.
However, the long-term clinical outcome of meniscal
excision is inferior to that of meniscal repair.
Meniscectomy increases a contact pressure of the
tibiofemoral articular surface by decreasing a contact area
of the tibiofemoral joint. Based on these findings, current
treatment strategies for the meniscus injury have been
changed. Meniscal repair techniques such as inside-out,
all-inside, outside-in, and pullout repairs can restore the
meniscal function. In addition, several treatments for
healing promotion of meniscal injuries have been
investigated. Fibrin-clot or  hyaluronic acid
supplementation may increase the healing potential of

meniscus cells.
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Articular cartilage repair and prevention of

cartilage degeneration with tenascin-C

Masahiro Hasegawal, Tetsuya Hattori!, Naoya Ito!,
Takashi Kyoko
Toshimichi YoshidaZ2, Akihiro Sudo!

Hosoil, Imanaka-Yoshidaz2,

Departments of Orthopaedic Surgery and
2Departments of Pathology & Matrix Biology, Mie

University Graduate School of Medicine

Tenascin-C (TN-C) is a member of matricellular
protein. While the expression of TN-C is repressed in
normal adult tissues, it reappears in association with
wound healing, regeneration, or neoplastic events.

In vitro studies, addition of TN-C to cultured human
chondrocytes promoted chondrocyte proliferation and
an increased amount of proteoglycan. In murine
osteoarthritis (OA) model, the degeneration in TN-C
knockout mice was more conspicuous than that in
wild-type mice. Osteochondral defects were created
in the femoral trochlea to evaluate cartilage repair.
Cartilage repair in TN-C knockout mice was
significantly slower than that in wild-type mice. We
implanted gellan—gellan—sulfate sponge soaked in
TN-C into a full-thickness osteochondral defect of the
femoral trochlea of rabbits, and demonstrated that
TN-C promoted -cartilage repair in vivo. TN-C
administered exogenously remained in the cartilage
of knee joints for 1 week, and could decelerate
articular cartilage degeneration for 6 weeks in
murine OA models. TN-C did not enhance synovitis.
Human chondrocytes were cultured, treated with
TN-C, and evaluated by real-time PCR. TN-C
upregulated the expression of endogenous TN-C,
anabolic factors (TGFB, TIMP3) and downregulated
catabolic factor (ADAMTS5).

TN-C might be a useful candidate for repairing

cartilage and preventing OA.
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Mechanical stress has multi-functions on
chondrocytes -Matrix component synthesis
promotion and inflammatory cytokine induced
matrix degrading enzymes attenuation

Takashi Ohtsuki', Akira Shinaoka®, Kanae
Kumagishi-Shinaoka®, Mehmet Zeynel Cilek', Omer
Faruk Hatipoglu', Junko Inagaki*, Keiichiro Nishida®,
Satoshi Hirohata'

'Department of Medical Technology, Graduate School of
Health Sciences, Okayama University, “Department of
Human Morphology, 3Department of Cell Biology,
Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences.

A living body is always exposed to mechanical stress
(MS) at whole body, organ, tissue and cell levels.
Depends on its strength and frequency, MS showed
multi-functions. It was thought MS was one of cause and
development factors of osteoarthritis. Therefore, it is
essential for us to understand how MS affect its target to
cure the osteoarthritis.

We used cell cycle tensile strain (CTS) system using
chondrocytic cell line, OUMS-27 cells and examined two
types of MS condition. After 48 hours from mild CTS
(2% at 0.5Hz for 1 hour), both aggrecan and type 2
collagen mRNA expressions were increased. After 6
hours from more severe CTS (10% at 0.5Hz for 1 hour),
ADAMTSS mRNA expression was increased.

When OUMS-27 was stimulated with IL-1p (10ng/mL)
and TNFa (10ng/mL), ADAMTS4, 9 and MMP-13
mRNA expressions were increased. When CTS (5%,
0.5Hz) was added to cytokine stimulation, the mRNA
expressions of ADAMTS4 and MMP-13 was significantly
attenuated. This effect was cancelled by adding
gadolinium, ruthenium red and capsazepine. Furthermore,
siRNA for TRPV1 (transient receptor potential cation
channel subfamily V member 1) also cancel the effect of
CTS.

The cellular response to MS may suggest the novel

therapeutic target for cartilage regeneration and treatment.

F—U—R: AB=F)VAX LA ADAMTS

Key words: mechanical stress, ADAMTS

_62_



WS3-4

MR — FPIP2ZAVEERERETEOKEE
T-B%

VEREIEN !

R AR R RN

HE OFAERFRGITIHEATEZ I TND
D, BRMEREEEEZ R E LI b DIXIFEA LR
VN, FRA TR LS EMERG R LA IV TERL L 7288
m%ﬂﬁwv—kziéw%ﬁ%%%fﬁﬁﬂ@%
BHRAEIERA LTV, I RAKEH oy KB E
?W%%mf%wﬁﬁ%@@v~hTW%¢é_&
RV MRREEZR LT, I =T7 208K
BHET NV EZHOWTHE OBEETEL MR LIz, Rk
KRR E LM AOMEL MR LT, & N
MR BRIRIEZE & U CIRATBE ~HEE LAREZ ST,
W R EE A BBl C Ll EFE = R
—LTZEDH L 8 TR L Hifn s — k&2 BhE
LtomﬁlﬁTmm&ﬂ%’%m%%mﬁb L/

B OREEZWRT S &I L —F —FE e FEIET

R Jﬁ%%%b EHENAFT =TT
MFRERCBE AR MR Lo, BERAESR

S aROT, MBREEICITREDEITD D 2 Tk
HRE “C@ﬂkf’ﬁﬁéfzm&)to Fex 1 IBUE, FFE (fih
F) ML — MK D ERIRIEZE 2 F A R 22
ERIED T, 551 @ﬁél:%%iﬂ LEFE & LTS L,
FVEZDEFEEZEXIA N TIHRETE DA%,
EELILIHRFTLTND

Articular cartilage repair and regeneration of

osteoarthritis of knee using cell sheet technology

Masato Sato'

" Department of Orthopaedic Surgery, Surgical Science,
Tokai University School of Medicine

Many regenerative products for cartilage exist for treating
traumatic lesions, but very few for treating osteoarthritis
in the knee. We have focused on the repair and
regeneration of articular cartilage of osteoarthritis patients
through the use of layered chondrocyte sheets prepared on
a temperature-responsive culture dish. We previously
reported achieving robust tissue repair when covering
only the surface layer of partial-thickness cartilaginous
defects with layered chondrocyte sheets in domestic
rabbits, and also reported good safranin-O staining and
integration with surrounding tissue in a minipig model of
full-thickness defects in the knee joints. We confirmed the
safety and efficacy of these chondrocyte sheets and then
submitted a report to the Ministry of Health, Labour and
Welfare in Japan. The Ministry approved the clinical
study of joint repair using these cell sheets. At the Tokai
University Hospital, eleven patients have enrolled in this
study, and we performed implantation of autologous cell
sheets into 8 of these 11 patients. After 1 year, we
conducted a second follow-up examination and evaluated
the properties of the newly regenerated cartilage using a
photoacoustic method to measure viscoelasity and a
biopsy to assess histology. We are pleased to report the
successful regeneration of articular cartilage without any
serious adverse events. We are now preparing for the next
clinical study using allogeneic cell sheets to achieve
robust repair, save many patients, and cut down costs of

treatment.
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Skeletal muscle regeneration by inducing ectopic

ganglion

Tomonori Nakano', Kenichi Asano', Hiroki Shinkai',

Satoshi Niwa', Shigeru Kurimoto', Hitoshi Hirata'

! Department of Hand Surgery, Nagoya University
Graduate School of Medicine

Reinnervation is indispensable for the regeneration of
paralyzed muscles due to nerve injuries and neurological
diseases. Regenerative medicine targeting the central
nervous system has been studied, but there are some
problems such as complicated neural network
reproduction and tumourigenicity of transplanted cells.
After transecting the sciatic nerves, a segment of the
peroneal nerve was sutured to the denervated tibialis
anterior muscle as a free nerve graft. One week later,
embryonic ventral spinal cord cells were transplanted into
the nerve, and histological and functional evaluation were
performed. Due to the Wallerian degeneration, the neural
progenitor marker nestin was positive in the nerve graft
indicating the dedifferentiation of Schwann cells. After
cell transplantation, neurons and Glia constructed spinal
cord-like environment in the nerve graft, and synaptic
network was established there. Extending axons reached
muscle belly and neuromuscular junctions were formed,
electrical stimulation also revealed that the ectopic
ganglion functionally reinnervated the muscle. Wallerian
degenerating peripheral nerve provided the optimal
environment for existence of transplanted cells, and the
differentiated neurons constructed a central nervous
system-like structure together with glia. The ganglion was
functionally a new dominant nerve of the denervated
muscle, and it is showed that this ectopic ganglion could

regenerate paralyzed skeletal muscle.
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Neurospheres culture on decellularized brain tissue
a model to investigate the role of ECM in

age-related neurogenesis decline.

Yusuke Yoshimura', YeJi Cho', Yuji Suzuki', Tatsuki

1 . 1 . . . 1
Ono ', Aurelien Kerever', Eri Arikawa-Hirasawa

"'Research Institute for Diseases of Old Age, Juntendo

University Graduate School of Medicine

In the neurogenic niches of the subventricular zone (SVZ),
neural stem cells (NSCs) are in contact with the specialized
extracellular matrix (ECM) structures called fractones.
Fractones contain heparan sulfate proteoglycans (HSPGs),
which act as co-receptors for numerous heparin-binding
growth factors such as fibroblast growth factor-2 (FGF-2).
We previously reported that sulfation patterns of HS chains
changed with aging, which might be responsible for FGF-2
signaling impairment and age-related neurogenesis decline.
In order to elucidate the contribution of ECM structures in
the regulation of NSCs growth and differentiation, we
established a novel protocol to decellularize the brain tissue
optimized for neurosphere (NS) culture while preserving its
ECM structures. We performed nuclear staining for DAPI
to confirm that the cellular components were eliminated
and immunostaining for laminin to confirm that the ECM
structures were preserved. Then we proceeded to culture
NSs from embryonic, young, and aged mouse brain onto
young (12 weeks) and aged (2 years) decellularized brain
tissue. We performed nuclear staining for DAPI to confirm
that the NSs integrated into the decellularized tissue.
Finally, we performed immunostaining for Tujl, DCX,
10e4, and GFAP to investigate the roles of decellularized
tissues on the growth and differentiation of NSs.

We successfully established the decellularization method in
which the cellular components were eliminated and the
ECM structures were preserved. The NSs integrated into
the

astrocytes and neurons. Further investigation using this

decellularized tissue and differentiated into both

new model will help us to understand the role of ECM in

age-related neurogenesis decline.
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Growth factor on the development of choroidal

neovascularization.

Hiroki Iwanishi, Takayoshi Sumioka, Shizuya Saika

Department of Ophthalmology, Wakayama Medical

University School of Medicine

Age related macular degeneration (AMD) is the leading
cause of vision loss in developed countries. There are two
types of AMD,
neovascularization (CNV) is a major feature of the wet
AMD. Clinically, anti-VEGF antibody therapy is effective
for CNV in wet AMD. However, it was reported that
blocking VEGF could induce fibrotic process in CNV

lesion that further destroy the structure of macula.

wet and dry and choroidal

TGFp/Smad3 signaling has been considered to be a
major pathway in tissue fibrosis during wound healing.
Therefore we evaluated the effects of lacking Smad3 on
the development of experimental CNV induced by ocular
fundus Argon-laser irradiation, a model of human wet
AMD, in mice. We reported lacking Smad3 attenuated the
growth of laser-induced CNV with suppression of
(Iwanishi H et al., Lab
Invest 2016) . Next, we evaluated the role of TNFa, one

inflammation by macrophages.

of major inflammatory cytokines on the development of
CNV. Loss of TNFa did not inhibit, or even accelerates
the growth of CNV after ocular fundus laser irradiation.

We also focus on the roles of matricellular proteins,
some of which have been reported to activate TGF[3
ligand or modulate TGF/Smad3 signaling. We
examined tenascin X and decorin play a regulatory role on
the CNV formation.

Our intent is to explore the possibility of signal

transduction cascade modulation with a focus on
TGFPB/Smad3 signaling as being beneficial in a clinical

setting to reduce or even prevent tissue fibrosis/scarring.

¥ —U— K : TGFB/Smad3, AR IHE A 1 &

Key words: TGFB/Smad3, CNV
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Roles of cellular senescence in pulmonary aging

and disease

Masataka Sugimoto

National Center for Geriatrics and Gerontology

Nagoya University Graduate School of Medicine

Cellular senescence is triggered by sustained

and irreparable damage that leads to the
activation of tumor suppressor pathways. While
there is no doubt that senescence prevents cancer,
increasing amount of evidence suggests that
cellular senescence contributes to tissue aging.
Senescent cells accumulate in many tissues during
aging and are considered to underlie several
aging-associated pathologies. The contribution of
senescent cells in aging-associated phenotypes
may depend on their non-cell autonomous
functions such as SASP (senescence-associated
secretory phenotype) because the population of
senescent cells is very small, even in very old
human tissue.

We have recently reported that senescent cells
contribute to the aging of pulmonary organ. Lung
aging 1s characterized by increased tissue
compliance, which is attributed to the progressive
loss of elastic fibers during aging. Elimination of
senescent cells from lung tissue in aged animals
restored the lung tissue elasticity as well as
We

discuss possible involvements of senescent cells

several aging-associated features. herein

and their cell non-autonomous functions in

pulmonary aging and diseases.

F—U—F: i, ffaEf, i
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Aging-related molecule Werner protein augments
myocardial fibrosis in a tenascin-C-independent

manner

Kazuyuki Nishimura', Yasuko K Bando', Haruya

Kawase', Kyoko Imanaka®, Toyoaki Murohara'

'Department of Cardiology, Nagoya University Graduate
School of Medicine
*Department of Pathology and Matrix Biology, Mie

University Research Center for Matrix Biology

[Background]Werner syndrome (WS) is a premature
aging disorder caused by WRN protein deficiency.
that WRN

deficiency causes enhanced organ fibrosis and tissue

Interestingly, previous reports suggest
inflammation, however, little is known whether WRN
[Methods|We evaluated
transgenic mice of WRN that is functionally dead by
mutations at the negative action of the K577M-WRN
15 week-old, WRN-KD) their

counterparts of the mutation-negative littermates (CON)

may affect cardiac fibrosis.

allele (male and
in terms of cardiac function, remodeling, and microarray
analysis of myocardium.[Results]The WRN-KD exhibited
increase in heart weight and diastolic dysfunction.
Pathohistological examination revealed that WRN-KD
exhibited enhanced cardiac fibrosis and hypertrophy.
Microarray analysis revealed that the WRN-KD exhibited
the upregulation of myocardial 253 genes as compared to
CON. KEGG ontology analysis consistently revealed that
the 51 genes were of inflammatory signal pathways that
augments cardiac fibrosis. We then evaluated whether
tenascin-C (TNC), an extracellular matrix protein that is
undetectable in normal adult heart but induced by several
heart diseases closely associated with inflammation,
might be associated with the augmentation of cardiac
fibrosis observed in WRN-KD, because aging is thought
to be a syndrome of chronic inflammation. Unexpectedly,
there was no difference of TNC expression level between
WRN-KD and CON.[Conclusion]We first reported that
of the WRN-KD mice that

exhibited diastolic dysfunction primarily due to enhanced

cardiac characteristics

cardiac fibrosis in a TNC-independent fashion.

F—U—F o M. RIE. TRATC

Key words: fibrosis, inflammation, tenascin-C
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A possible mechanism mediated by PAX9-FGF18

axis to ensure integrity of ligamentum flavum

Taiki Mori', Yoshihito Sakai?, Yusuke Murasawa,

Atsushi Harada?, Shumpei Niida', Ken Watanabe*

"Medical Genome Center; “Dept. Orthopedic Surgery;
*Center Assist. Robot. Rehabil. Longev. Good Health;
‘Dept. Bone Joint Disease, National Center for Geriatrics
and Gerontology (NCGG)

In general, tendon/ligament tissues mostly consist of
parallel collagen fibers. Among them, ligamentum
flavum (LF) and ligamentum nuchae are known to be
exceptionally elastic and made of elastic fibers. Lumbar

spinal stenosis, as well as fragility fracture and
osteoarthritis, is among major musculoskeletal diseases,
as known as ‘locomotive syndrome’, in elderly, and the
degenerative hypertrophy of LF contributes to the
symptoms of lumbar spinal stenosis. We have been
working on the molecular mechanism in degeneration and
hypertrophy of LF, using the tissues obtained from the
patients, who had spine surgery, with informed consent.
By expression profiling, PAX9 is expressed in LF and the
expression was inversely correlated to the appearance of
observed in

feature often

demonstrated that PAX9

chondrometaplasia, a
degenerated LF. It was

possessed anti-chondrogenic activity and induced
expression of FGF18 using PAX9ER expressed in a
mouse chondrogenic cell line. Furthermore, PAX9 also
induced expression of the genes related to elastic fiber
components, such as ELN, suggesting that PAX9 may
participate in tissue elasticity, which is a characteristic of
LF, as well as protection from tissue degeneration. We
found that FGF18 also enhanced expression of ELN,
suggesting that the factor is a potentially novel regulator
for elastic fibers and mediates the function of PAX9 in LF

integrity.

F—U— R SO, PEMERE, PAX9

Key words: ligamentum flavum, elastic fiber, PAX9
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New concept of chronic inflammation and fibrosis
based on the analysis of novel animal model for
scleroderma/fibrosis

Noboru Ashida

Department of Cardiovascular Medicine, Graduate School

of Medicine, Kyoto University

Fibrosis is the pathological basis of various diseases
and critical factor of prognosis, but no medicine for it
has been available. And, it is commonly accepted
idea that the chronic inflammation induces fibrosis,
however, its precise mechanism has been poorly
explored. These are mainly due to the lack of
Recently we made mice
with deletion of IKKB, an essential kinase for NF-xB

The mice exhibited

appropriate animal model.

activation, in myofibroblasts.
severe fibrosis in skin and multiple organs, and
autoantibodies were detected in their serum.
According to the phenotypes, we applied this mouse
for world patent as a new animal model for
scleroderma and fibrosis, and recently got patent in

U.s.

exploring the mechanism of fibrosis, and found the

We are currently analyzing the mice for

precise interaction among inflammation, fibrosis and
immune system. We are also trying to establish
new mechanistic concept of chronic inflammation
based on the differentiation and dedifferentiation of
myofibroblasts. In this presentation, I would like to
introduce these findings as opening remarks for this

workshop session.

F—U— R WL, FRRAMEISAINE, NF- B
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Autoantibodies and cutaneous fibrosis in systemic

sclerosis

Yuta Koike

Department of Dermatology, Graduate School of

Biomedical Sciences Nagasaki University

Systemic sclerosis (SSc) is a multisystem disorder of
connective tissue characterized by excessive fibrosis in
the skin and various internal organs, such as lungs and
kidneys, microvascular damage following Raynaud’s
phenomenon and production of autoantibodies. Since the
etiology of SSc remains unclear, there is no definitive
therapy to SSc. Autoantibodies to nuclear antigens (ANA)
detected in sera from SSc patients; topoisomerase 1,
centromere and RNA polymerase, are disease specific to
Although a

definitive role for ANA in the pathogenesis in SSc has not

SSc patients and mutually exclusive.
been shown, the particular ANA types are often indicative
of clinical features, disease course and overall severity.
Our study revealed that various autoantibodies existed in
SSc patient’s sera, some of which were associated with
clinical characteristics. Cutaneous fibrosis of SSc patient
starts peripherally on the hands, gradually extending to
forearms and trunk of the body. The histologic appearance
of the skin lesions of SSc indicates mild interstitial
lympho-plasmacytic infiltrate distributed among slightly
thickened dermal collagen in early stage and then dense
deposition of thickened collagen bundles with atrophic
appendages in the dermis. At present, several
immunosuppresants are the primary therapeutic agents for
skin fibrosis of early stage SSc, however the efficacy of
such treatment is limited in established phase. In the
workshop, I will present the clinical course and treatment
for SSc patients, and review recent findings of
antoantibodies production and mechanisms of skin

fibrosis of SSc.

F—U— N REMWMRAE. HCOhUR. Bl
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Pathogenesis of pulmonary fibrosis and its clinical

implication

Toru Oga

Department of Respiratory Care and Sleep Control

Medicine, Graduate School of Medicine, Kyoto

University

Pulmonary fibrosis is characterized by inflammatory cell
invasion, fibroblast proliferation and excess deposition of
collagen and other ECM proteins during epithelial injury
and wound repair. It leads to irreversible distorted lung
architecture and function, and impaired gas exchange.
Idiopathic pulmonary fibrosis (IPF), one of the intractable
diseases in Japan, is the most common form of idiopathic
interstitial pneumonia. It primarily occurs in middle-aged
people, and its symptoms are exertional dyspnea and dry
cough. IPF progresses with restrictive ventilatory defect,
and has a poor prognosis, with a median survival ranging
from 3 to 5 years. Its detailed pathogenesis is unknown.
As for limited efficacy of current standard therapies for
IPF, such as corticosteroids or immunosuppressive agents,
novel approach targeting fibrogenesis is demanded.
Recently, pirfenidone and nintedanib have proved to be
effective in clinical trials, and are approved as anti-IPF
Although the
fibrosis model is used to study IPF, its fibrosis followed

drugs. bleomycin-induced pulmonary
by acute inflammation differs from chronic fibrosis with
little inflammation seen in human IPF. Besides TGF-p,
many studies suggested that other mediators also
contribute to fibrogenesis. Fibroblasts/myofibroblasts
have long been known to play an important role in
pulmonary fibrosis; epithelial to mesenchymal transition
and a bone marrow-derived progenitor cell (fibrocyte)
regulate fibrosis as well. Despite plastic nature of fibrosis
that can regress under certain circumstances, whether

pulmonary fibrosis resolves is unknown.

F—U— R JHBRHEIE. PURGHE(L
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ER stress effect on extracellular matrix

accumulation in liver

Ja Hyun Koo, and Sang Geon Kim

College of Pharmacy, Seoul National University, Seoul
08826, Korea

Hepatic stellate cells (HSCs) play a major role in the
accumulation of aberrant extracellular matrix in the liver
(i.e., fibrosis or cirrhosis). This study investigates whether
endoplasmic reticulum (ER) stress in HSCs facilitates
fiber accumulation. ER stress was distinctive with
SMAD?2 overexpression in the liver of severe fibrotic
patients and animal models. In mouse and cell-based
experiments, ER stress caused profibrogenic gene
induction in HSCs. ER stress enhanced SMAD?2 transcript
levels, but minimally affected the gene transcription with
decrease of miR-18a, an inhibitor of SMAD?2. The lack of
change in pri-miR-18a level suggested maturational
derangement. PERK activated by ER stress catalyzed
hnRNPA1 phosphorylation on Thr 51, accelerating
degradation of hnRNPA1 requisite for the processing of
pri-miR-18a. Our study demonstrates that ER stress in
HSCs promotes liver fibrosis by inducing Smad?2 level as
a consequence of miR-18a dysregulation, which depends
on PERK-mediated hnRNPA1 destabilization, and its
resolution in hepatic stellate cells relieves extracellular

matrix accumulation in the liver.

Key words: ER stress, Hepatic stellate cell, hnRNPALI
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Molecular mechanisms responsible for repair and

regeneration of fibrotic liver

Takayo Yanagawa', Hideaki Sumiyoshil, Yousuke Chiba"
% Yuhei Suzuki'?, Sachie Nakao', Hiromi Chikada',
Akihide Kamiya', Yutaka Inagaki'

! Center for Matrix Biology and Medicine,
Graduate School of Medicine, Tokai University

? Tokai University School of Engineering

Liver cirrhosis represents a consequence of chronic
inflammation and fibrosis caused by hepatitis virus
infection, alcoholic or non-alcoholic steatohepatitis, etc.
Regeneration is severely impaired in cirrhotic liver.
Although liver cirrhosis was previously considered
irreversible, recent studies have revealed that it can be
reverted if the causes are removed. We have been
studying the contribution of bone marrow (BM)-derived
cells to the repair of fibrotic liver. A large number of BM
cells home to fibrotic liver and accelerate the regression
of fibrosis by expressing MMP-13/-9. Moreover, we have
recently identified opioid growth factor receptor like-1
(OGFRL1) as a novel BM cells-derived factor that
accelerates regeneration of the fibrotic liver.

OGFRLI1 is highly expressed in neural and hemato-
poietic organs, and monocytes are the major source of
OGFRLI in the peripheral blood. In experimental liver
fibrosis, OGFRL1 was detected as characteristic dots in
the cytoplasm of hepatocytes along the fibrous septa,
which was expanded to the hepatic parenchyma after
partial hepatectomy. On the other hand, normal adult liver
does not express OGFRLI1 either before or after
hepatectomy. In relation to the important role of hepatic
progenitor cells in the regeneration of fibrotic liver,
hematopoietic cells present in E13.5 fetal liver exhibited
strong OGFRL1 expression, and OGFRL1 overexpression
accelerated their differentiation to mature hepatocytes.
Collectively, OGFRL1 may act as a common regulator in
both fetal liver and adult fibrotic liver via the interplay

between hematopoietic cells and hepatocytes.
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VS WL XoTRESN S MERICKIT D
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Lu/B-CAM & A7 U UHIEAERADRET 5 Z &
T, 7I=U-511 280 BER~REL TN 2 8
DIRIE S 7=,

The involvement of Lu/B-CAM spectrin binding

motif in cell migration on LM-511

Yumika Sugawara, Nozomi Harashima, Kazuki Ikari,
Fumihiko Katagiri, Kentaro Hozumi, Motoyoshi Nomizu,

Yamato Kikkawa

Department of Clinical Biochemistry, Tokyo University of

Pharmacy and Life Sciences, Hachioji, Japan

Lutheran (Lu), a member of immunoglobulin superfamily,
is also known as basal cell adhesion molecule (B-CAM).
Lu/B-CAM are specific receptors for laminin a5, a subunit
of laminin-511 (LM-511) that is a major component of
basement membranes in various tissues. Our recent study
showed that the interaction between Lu/B-CAM and
LM-511 is involved in tumor cell migration. Lu and
B-CAM have the same extracellular domain but B-CAM
lucks a port of Lu cytoplasmic tail that could be involved in
intracellular signaling pathways. Nevertheless, Lu and
B-CAM promote cell migration on LM-511 at comparable
levels. The Arg’”*Lys’”* motif in the shared cytoplasmic tail
of Lu and B-CAM attaches to spectrin cytoskeleton, and
regulates cell adhesive activity. Therefore this motif in
Lu/B-CAM seemed to be involved in intracellular signaling
that mediates cell migration on LM-511. In this study,
Arg’”Lys’™ in Lu was substituted with Ala residues. The
gene of mutant Lu was transfected into HT1080, human
fibrosarcoma which neither express Lu nor B-CAM. The
attachment of mutant Lu-transfectants to LM-511 was
slightly weaker than wild type Lu-transfectants. We also
quantified the cell migration of mutant Lu-transfectants on
LM-511. Mutant Lu-transfectants promoted cell migration
on LM-511 more than wild type Lu-transfectants. The
results indicate that the interaction between Lu/B-CAM and
spectrin is involved in cell migration on LM-511. In the
tumor tissues, the down-regulated expression of spectrin
may influence the tumor cell adhesion and migration on

LM-511

F—U—F: FI=U-511, HIFLES)
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Role of vitronectin for the polarity determination in

mouse neuroblastoma Neuro2a cells

Miyaka Sugahara'?, Yuki Makari', Yasunori Miyamoto"2

! Division of Life Sciences, Graduate School of Humanities
and Sciences, Ochanomizu University
?Institute for Human Life Innovation, Ochanomizu

University

In establishing of neuronal polarity, one of the multiple
immature neurites elongates rapidly and forms an axon in
early stage of neuronal development. However, it has not
been identified which extracellular factors contributes to the
polarity determination. We focused on vitronectin (VN),
one of extracellular matrix proteins, and examined how VN
is involved in the polarity determination. So far, we
revealed that VN promotes the differentiation and neurite
extension during retinoic acid (RA) induced- differentiation
in mouse neuroblastoma Neuro2a cells. This finding
motivated us to examine the role of VN for the polarity
determination in Neuro2a cells.

First, we observed the time course of neurite formation
during RA induced-differentiation in Neuro2a cells. After
24 h of RA addition, most cells had multiple (about 2-7)
processes, and the tips of 2-3 processes within the multiple
processes were VN-positive in most of the cells. After the
additional 24 h incubation, the number of processes in most
of the cells reduced to only two, and the 85% of these
processes were VN-positive. Next, we confirmed the role of
VN in the specification of processes by the knockdown of
VN in Neuro2a cells. The knockdown of VN decreased the
ratio of the cells with two processes to about 40%, and
significantly increased the ratio of the cells with multiple
(more than 4) processes. In the rescue experiment, VN
recovered the ratio of the cells with two processes. Par3 and
Par6, polarity regulators, were also localized in VN-positive
processes. These results suggest that VN may be involved

in the polarity determination in Neuro2a cells.

F—U—F: BERE, EhrxsFr
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mouse xenograft

Novel Strategy for Neuroblastoma
Differentiation-inducing Therapy based on 1
integrin activation.

Shunsuke Sakai', Kazuki Ohtsuka', Manabu Sasada’',
Yu Hirano', Tatsufumi Asayama', Takuya Iyoda'?,

Fumio Fukai'?

'Department of Molecular Patho-phsiology, Graduate
School of Pharmaceutical Science Tokyo University of

Science. “TR center, RIST, Tokyo University of Science.

Neuroblastoma (NB) is one of the typical childhood solid
tumor that most frequently occurs except brain tumor.
which

spontaneous regression is seen in many patients, while,

Neuroblastoma is favorable prognosis, in
Stage IV patients with MYCN oncogene amplification are
very poor prognosis. Current treatment for neuroblastoma
has a high risk of the side effects, so-called “late effect” of
childhood cancer, which occur many years after treatment
has ended. Therefore, it has been expected to develop
milder therapies and have focused on the differentiation
therapy using all-trans retinoic acid (ATRA). However,
differentiation therapy based on ATRA has not provided
high efficacy for NB treatment because of potent inhibitory
effect of the oncoprotein N-Myc on neural differentiation of
NB cell.

Previously, we found that peptide TNIIIA2 which
strengthens cell adhesion to the ECM trough strong and
sustained activation of Bl integrin. Here, we demonstrate
that combination of TNIIIA2 and ATRA

proteasomal degradation of N-Myc protein, resulting in

induces

induction of neural differentiation in human neuroblastoma
cell line IMR-32 with MYCN gene amplification. In vivo
experiment using xenograft model showed that the
combinatory administration of TNIIIA2 and ATRA has a
potent anti-tumor effect. Thus the combinatory treatment of
TNIIIA2 and ATRA might be a novel strategy for

differentiation therapy of neuroblastoma.

F—U—FR: TRA T C MRIENE
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Integrin activation-based malignant progression of
glioblastoma cells by the tenascin C-derived

peptide TNIITA2 and its clinical application.

Chikako Kudo', Hiroki Tawara', Motomichi Fujital,

Takuya Iyoda'?, Tetsuya Yamamoto®, Fumio Fukai'”

'Depertment of Molecular Patho-Physiology, Faculity of
Pharmaceutical Science, Tokyo University of Science
*Translational Research Center, Research Institute for
Science & Technology, Tokyo University of Science
*Depertment of Neurosurgery, University of Tsukuba
Hospital

Glioblastoma is a frequent adult brain tumor.
Although enhanced expression of tenascin-C and
platelet-derived growth factor (PDGF) have been
characterized in glioblastoma, the roles of
tenascin-C on the progression of glioblastoma
remain unclear. Previously, we found that a
peptide derived from tenascin-C has a potent and
sustained ability to induce functional activation
Here, we ascertain if TNIIIAZ2 is

malignant

in B1l-integrins.
involved in progression  of
glioblastoma, since glioblastoma cells enhanced
expression of PDGF receptor.

TNIIIA2 was

stimulation of PDGF-dependent proliferation and

shown to induce hyper-
cell migration in human glioblastoma cell line,
T98G. Based on these results, we assume that
inactivation of Bl-integrin might be effective to
prevent malignant progression of glioblastoma.
Peptide derived fibronectin (FN) FNIII14, which
is a potent inactivator of Bl-integrin, inhibited
the effect of TNIIIA2. Temozoromide (TMZ) has
GBM
chemotherapy. Interestingly, FNIII14 was shown
to potentiate the cytotoxic effect of TMZ in GBM
cells in vitro. This enhancement of the cytotoxic
effects of TMZ by FNIII14 was due to the
suppression of Of-metylransferase (MGMT) that
contributes to TMZ-resistance through DNA
repair.

been used as a standard drug for

In conclusion, FNIII14 may be promising to
improve the prognosis for GBM patients.

F—U— RN MRRBIEE, TRrA T C
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UV irradiation stimulates gene expression of chemokine
CXCL14, a multistep tumor suppressor, by use of
p386 MAP kinase specific pathway

Xiaoyan Yangl’ 2 Shigeyuki Ozawa'?, Yasumasa Kato'*>,

Ryu-Ichiro Hata'*?

!0ral Health Sci. Res. Center, “Dept. Dentomaxillofacial Diagnosis,
and Treatment, Kanagawa Dental University
3 Dept. Oral Fxn. Mol. Biol., Ohu Univ. Sch. Dent.

[Introduction] We previously reported that the chemokine
CXCL14 is a multistep tumor suppressor that suppresses
carcinogenesis, tumor growth and metastasis (Yang, et al.
Scientific Reports, 2015, J Oral Biosci, 2016). We also found
that expression of the chemokine CXCL14 was a marker for
cetuximab-dependent tumor suppression in head and neck
squamous cell carcinoma (Yang, et al. Oncogenesis, 2016).
The purpose of this study was to find the mechanism of
transcriptional regulation of CXCL14 in HSC-3, a human
tongue squamous cell carcinoma cell.

[Materials & Methods] The cells (2 x10"5/35 mm dish) were
inoculated and cultured with DMEM-10 for 1 day. After
removing the medium, the cell layer was rinsed with PBS (-)
for 2 times and then treated with a FUNA UV Crosslinker,
FS-800 (Funakoshi, Tokyo). [Results] UV irradiation of
squamous cell carcinoma cells induced up-regulation of gene
expression of chemokine CXCL14, stimulation of p38MAP
kinase = (MAPK) phosphorylation  (activation), and
down-regulation of the phosphorylation of ERK1/2 MAPK.
The stimulation of p38 MAPK phosphorylation was not
inhibited by the presence of inhibitors of p38a and P,
suggesting p38 phosphorylation was not reflection of these 2
isoforms and that p38y and & might be responsible for the
phosphorylation. Then we pretreated the cells with respective
isoform specific short hairpin (sh) RNAs before UV
irradiation. Only shRNA for p386 attenuated the UV-induced
up-regulation of CXCL14 gene expression. In addition,
expression of various MAPK isoforms in cells showed that the
association of p386 with ERK1 and ERK2, concomitant with
down-regulation of ERK1/2 phosphorylation. The usage of
p386 isoform by UV irradiation is not merely due to the
abundance of this p38 isoform in the cells. Because serum
deprivation of the cells also induced an increase in CXCL14
gene expression, and in this case p38a/p isoform is responsible
for the up-regulation.

[Conclusion] Our data indicate that gene expression of
chemokine CXCLI14, a multistep tumor suppressor, is
regulated by p38 MAPK isoform specific signaling, depending
on different types of stress.

F—U— K : CXCL14 FBLH4E, UV B, p38s,

Key words: regulation of CXCL14 expression, p38d, UV
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Inflammatory hypoxia induces syndecan-2 expression

in colon epithelia.

Sojoong Choi'?, Heesung Chung’, Heejeong Hong”, So
Yeon Kim', Eun Gyeong Yang', Eok-Soo Oh’

! Center for Theragnosis, Biomedical Research Institute,
Korea Institute of Science and Technology, > Department

of Life Sciences, Ewha Womans University

Chronic inflammation is known to be a key causative factor
in tumor progression, but we do not yet fully understand the
molecular mechanism through which inflammation leads to
cancer. Here, we report that the dextran sulfate sodium
(DSS)-induced mouse model of chronic colitis is associated
with increases in the serum level of interleukinlf (IL1J)
and the colonic epithelial expression of the cell-surface
heparan sulfate proteoglycan, syndecan-2. IL1 stimulated
the transcription of syndecan-2 via NF-kB-dependent
FOXO3a activation in normal colonic epithelial cells
(CCD841CoN cells) and early-stage colon cancer cells
(HT29 cells). Inflammatory hypoxia was observed in the
colonic epithelia of mice suffering from chronic colitis,
suggesting that hypoxic stress is involved in the regulation
of syndecan-2 expression. Consistently, experimental
inflammatory hypoxia induced HIF-1a-dependent FOXO3a
expression and the p38 MAP kinase-mediated nuclear
localization of FOXO3a. FOXO3a directly mediated
syndecan-2 expression in both cell lines and the colonic
epithelia of mice with DSS-induced colitis. Moreover,
syndecan-2 expression was detected in AOM/DSS-induced
colon tumors. Together, these data demonstrate that the
inflammatory hypoxia up-regulates syndecan-2 via the

IL1B-NF-kB-FOXO3a pathway.

F—U—F:
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Effect of LIPUS on CCN2 and CCN3 expression in
meniscus cells in culture and meniscus tissues in vivo

Yusuke Kamatsuki' ?, Eriko Aoyama®, Takayuki

Furumatsu', Ami Machara', Nobuyasu Yamanaka®,
Takashi Nishida*, Satoshi Kubota®, Toshifumi Ozaki',
Masaharu Takigawa®

'Okayama Univ. Grad. Sch. Dept of Orthopaedic Surgery
*Okayama Univ. Dental Sch. Adv. Res. Center for Oral and
Craniofacial Sci.

*ITO Co. Ltd.

*Okayama Univ. Grad. Sch. Biochem. and Mol.Dentistry

In meniscus tissue which is fibrous cartilage, inner region is
an avascular tissue and hence inferior in healing. We have
demonstrated that CCN2/CTGF promotes proliferation and
differentiation of chondrocytes, and repairs articular
cartilage in osteoarthritis model; also our recent report
showed LIPUS induces CCN2 expression and CCN2
production in chondrocytes. We hypothesized LIPUS

treatment promote meniscus repair by inducing
cartilage-repairing factors such as CCN2. We investigated
the effect of LIPUS on CCN2 and CCN3 expression in
meniscus cells and tissues. Cultured human meniscus inner
and outer cells were stimulated with LIPUS for 20 minutes
and total RNA were collected after 40 minutes and 2, 6 and
12 hours. In in vivo experiments, one side knee of 7-9
week-old rat was stimulated with LIPUS for 20 minutes.
After 4 hours, menisci were taken out from the stimulated
knee and the opposite side knee, and total RNA were
Then, mRNA levels of CCN2,

CCN3 were analyzed with quantitative RT-PCR. In in vitro

collected from menisci.

experiments, CCN2 expression significantly increased in
inner and outer cells while CCN3 expression didn’t. In in
vivo experiments, CCN2 expression in LIPUS-stimulated
meniscus significantly also increased and CCN3 expression
tended to increase. In this study, we demonstrated that
LIPUS promoted CCN2 expression in both meniscus cells
in culture and meniscus tissues in vivo, suggesting possible

therapeutic use of LIPUS for treatment of meniscus injury.

F—U— RN HM, LIPUS, CCN2
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Involvement of epidermal growth factor receptor in
cerebral vasospasm following subarachnoid

hemorrhage in mice

Fumi Nakano, Sujon Pak, Fumihiro Kawakita, Liu Lei,
Yoshinari Nakatsuka, Hirofumi Nishikawa, Takeshi Okada,
Mio Terashima, Masato Shiba and Hidenori Suzuki

Department of Neurosurgery, Graduate School of Medicine,

Mie University

Many ligands, receptors and intracellular signaling
pathways have been reported to be involved in the
development of cerebral vasospasm after subarachnoid
hemorrhage (SAH). These ligands include epidermal
growth factor (EGF), vascular endothelial growth factor
(VEGF) and one of matricellular protein tenascin-C (TNC).
Our previous study showed that cerebral vasoconstriction
was caused by administration of recombinant TNC and this
vasoconstriction was reversed by using EGF receptor
(EGFR) inhibitor.

In this study, we investigated anti-vasospastic effects of two
kinds of EGFR inhibitors and sought related intracellular

signaling pathways in endovascular perforation SAH model

in mice. The SAH-Drug (AG1478, an EGFR-specific
tyrosine kinase inhibitor or Cetuximab, an EGFR
neutralizing  antibody) group showed significant

improvement of vasospasm and neurological behavior
compared to the SAH-Vehicle group. In Western blotting,
phosphorylated extracellular signal-regulated kinase 1/2
(p-ERK1/2), a known vasospasm-related substance, was
increased in the SAH-Vehicle group and decreased in the
SAH-Drug group.

From these results, EGFR-pERK1/2 pathway is supposed to
be involved in the development of cerebral vasospasm after
SAH.

F—U—F:
-
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Toll-like receptor 4 activation mediates disruption of
the blood-brain barrier in a mouse subarachnoid

hemorrhage model

Takeshi Okada, Lei Liu, Yoshinari Nakatsuka,

Hirofumi Nishikawa,

Fumi Nakano, Hidenori Suzuki

Department of Neurosurgery, Mie University Graduate
School of Medicine

Subarachnoid hemorrhage (SAH) is a neurological
disorder with the worst outcome among cerebrovascular
diseases. Elevation of intracranial pressure and spreading of
damage-associated molecular patterns (DAMPs) after SAH
cause blood-brain barrier (BBB) disruption and cerebral
vasospasm leading to neurological impairments. Toll-like
receptor 4 (TLR4) is one of the recognition receptors that
play a key role in innate immunity and inflammatory
responses, and activated by DAMPs followed by
neuroinflammation. Our previous study showed that TLR4
antagonists prevented cerebral vasospasm. In this study, we
examined the relationships between TLR4 activation and
post-SAH BBB disruption.

SAH was produced by endovascular perforation of
internal carotid artery in C57BL/6 mice (male; weight,
25-30g). Phosphate buffered saline (PBS) or a TLR4
antagonist, IAXO-102 was administered to sham-operated
or SAH mice intracerebroventricularly. Mice were
randomly divided into Sham-PBS, SAH-PBS, and
SAH-Drug groups. Brain water content of the left
hemisphere (puncture side) was 78.1%, 80.1% and 78.6%
in the Sham-PBS, SAH-PBS and SAH-Drug groups,
respectively. IgG extravasation was 0%, 65%, and 14%,
respectively. Neurobehavioral test was the worst in the
SAH-PBS group, and there were no differences between the
Sham-PBS and SAH-Drug groups. Post-SAH degradation
of zonula occludens-1, a tight junction protein, was
inhibited by the TLR4 antagonist.

In conclusion, TLR4 activation possibly causes

neurological impairments via BBB disruption after SAH.

¥ —T— F: Toll-like receptor 4, < HJETHMm,
IR ELE S

Toll-like
hemorrhage, blood-brain barrier

Key words: receptor 4,  subarachnoid
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Effect of Elastin and Ligament Cell Transplantation
for Ligament Reconstruction in Rabbits

Naoya Ito'?, Masahiro Hasegawal, Tetsuya Hattori',
Takashi Hosoi', Hironori Unno', Yoshiaki Suzuki',
Yoshihiro Miura', Yuriyo Matsui', Keiichi MiyamotoZ,
Kyoko Imanaka-Yoshida®, Toshimichi Yoshida®, Akihiro
Sudo'

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

*Department of Chemistry for Materials, Mie University
Graduate School of Engineering

*Department of Pathology & Matrix Biology, Mie
University Graduate School of Medicine

Introduction: Elastin is associated with ligament healing
and ossification, and improve strength of ligament-bone
junction. We examined the effect of elastin and ligament
cell transplantation for ligament reconstruction in rabbits.
Methods: Twelve 12-week-old rabbits were used. With
animals under general anesthesia, we created two bone
tunnels (2.4mm in diameter) on femur and tibia. We made
artificial ligament out of 1PDS coated with elastin, and
covered it with elastin and collagen seat. Six rabbits were
inserted artificial ligament transplanted ligament cell in
bone tunnels as ligament cell plus group. Another 6 rabbits
were operated using artificial ligament without ligament
cell coating as ligament cell minus group. We performed
biomechanical test for breaking strength and elastic
modulus, and assessed histologically by H-E staining,
safranin-O staining, and immunohistochemistry of type I
collagen and tropoelastin after 6 weeks.

Result: There were no significant differences in the
breaking strength between ligament cell plus group (73.0
1+23.4N) and control group (48.1£11.3N). The elastic
modulus of ligament cell plus group (15.9+=2.4MPa) was
higher than that of minus group (5.6 = 3.5MPa)
statistically. Histologically, we found cartilage and bone
formation around bone tunnels in both groups.

Conclusion: Elastin and ligament cell transplantation could
improve bone tunnel healing and properties of artificial

ligament.

G U—F . B, =5 AT BB

Key words: ligament reconstruction, elastin, ligament cell

transplantation
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Fabrication and Evaluation of Collagen Nanosheets
for Artificial Dermis

Atsushi Igarashi', Yosuke Okamura', Shuta Takano',

Yutaka Inagaki®, Hideaki Sumiyoshi®

! Graduate School of Engineering, Tokai University
? Center for Matrix Biology and Medicine, Tokai University
Graduate School of Medicine

Collagen sponge has been clinically used to treat skin
defects as artificial dermis. However, due to its porous
structure on the outermost surface, the engraftment of
inhibited, which

transplantation of epidermis. In our previous study, a

keratinocytes is always requires
polymer ultra-thin film (with a thickness of less than 100
nm and a size of several cm’ also called as “nanosheet™)
has shown excellent adhesiveness on various interfaces via
physical adsorption. We herein fabricate a nanosheet
composed of collagen and establish a method to make the
nanoheet adhere to the sponge, which is expected to serve
as a novel scaffold for regeneration of epidermis.

An aqueous solution of sodium alginate was spin- coated
on SiO, substrate and gelled with CaCl, to serve as a
sacrificial layer. A collagen aqueous solution was
spin-coated on the alginate-coated substrate and the
collagen layer was insolubilized by heating at 37°C. When
the substrate was immersed in a solution of sodium citrate,
the collagen nanosheet with a thickness of 41 nm was
The obtained

nanosheet was transparent and exquisitely flexible. SEM

instantly detached from the substrate.

observation revealed that the collagen nanosheet possessed
a flat surface. By sealing it onto the collagen sponge, we
succeeded in covering the pores on the sponge surface
perfectly. We are now evaluating the ability of this sealed
sponge to accelerate regeneration of epidermis in vivo,

which will be reported in the meeting.

F—U—R: as—Fr FI)i—Fr ANTLHK

Key words: Collagen, Nanosheet, Artificial dermis

_86_



A12

S XY 55 a5—4H 212k % HaCaT #ifaDsEEE & #
faiEhE (R £ %h R DIREE

EEFHY L AR 20 B [ P

PR AR L TR, AT 8. e B

ARSI A AR, P, TSR
SRS, TSR, R A
B A AR R

a T — UM E LT AR IABMEHIEAE
ERICBWTEK TR Hnbi, P THALEK
TR bER L TWDL—HITH D, HERONTEIE
B EREA 0T, REOHBBHENPLE LD
SUCHREN D - 7o, Bxidmibl, S X775 237—
7r bl Lol BEAE E REFE RO W 5 I T
BrLWATEBZRE LT,

LnL, SR 757 a7 —r70n RO E
ZARHET DR IE S TldZev, £ TAEL, %
B LA ORRILE T VMl CTd % HaCaT Hifdz
AT, BRIcI X7 25 ao =7 2 iRnT %
Z LT KD MR EEAE L EAEIC 5 2 DB E: WST-8
assay & scratch assay (2 &> THGE L 72, & DGR,
& HIZ 100pg/ml LL EOjREREE T HaCaT #Milad
W Ll 2 R E T DR T & T, AW
LI R T a T —F 3N LT el E
AR S DRI e oTe, AT T2
T — KT, IRMEMWIZHROIA A THER L
TZha, WHIRBME N —EITEEL TWD LB X5
AN, WNFRI-ND Z Rt T —4Thbd,
F72. SRIOFERNGIXT 75 a7 —7 RN
HOIAE T, SVHOFARERE LTHEATE S0
REMEb RE NI,

7 7MkDa T = NTEED X9 Ak
HOIABMEHZ T 25 2 L%, e e B R R O 52kt
ZEOFEABICRBALETH S L Bbhd, 4l
DFEFRIT, ZOFEHAMEEZILT D20 L LTHIFFL T
W5,

dellyfish collagen accelerates migration and cell

growth in HaCaT cells

Hideaki Sumiyoshi', Yuhei Suzuki'?, Takayo Yanagawal,

Yui Yamaguchi'*, Yasuhiro Nakano' Atsushi Igarashi’,

Yousuke Okamura®, Yutaka Inagaki'

'Center for Matrix Biology and Medicine, *Applied
Biochemistry, *Applied chemistry, Tokai University, ‘Life

Environmental Science, Teikyo University of Science.

Embedding medical materials composed of collagen
have been utilized clinically in the field of regenerative
medicine. Especially, artificial dermis is most commonly
used. But several problems remain in the conventional
artificial dermis such as inefficient re-epithelialization and
requirement of subsequent epidermal auto-transplantation.
We reported novel artificial dermis containing jellyfish
collagen derived from Aurelia aurita that accelerates both
re-epithelialization and granulation tissue formation.
However, the underlying mechanisms responsible for the
bio-effects of jellyfish collagen are still unknown. In this
study, we examine its effect on migration and growth of
HaCaT cells, the representative cultured keratinocytes, by
using WST-8 assay and scratch assay with or without jelly
fish collagen. The results demonstrated that jelly fish
collagen accelerated migration and cell growth at the
concentration of 100ug/ml or higher. Interestingly, the
effect of jelly fish collagen on cell migration was not
altered after heat denaturation. Jellyfish collagen is water
soluble and thought to be dissolved, released and melt
(denature) when embedded in warm blooded animals.
These data show that jelly fish collagen can be utilized for
not only artificial dermis but also as externally drugs for
supporting skin regeneration. Since the use of jellyfish
collagen as an embedding medical material takes long time
for its preclinical examination, the results obtained with the

current study raise the possibility of alternative clinical

application of jellyfish collagen.

F—U—F: SR T75as—=rr, BAERER
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Conjugation enhancement of mesenchymal stem cells

and collagen sheet

Manabu Numao', Kei Oyaz, Masashi Yamazaki , Norimasa

Nakamura®, Hiromichi Fujie'

" Graduate School of System Design, Tokyo Metropolitan
University

? Department of Science and Engineering, Seikei University
? Osaka University, School of Medicine

Articular cartilage has a poor self-repair property due to
the lack of blood supply, although it has significant
mechanical properties. We have already developed a
composite consisting of mesenchymal stem cells
(MSCs)-based self-assembled tissue (scSAT) and collagen
sheet (CS). Previous studies revealed that the composite
(scSAT/CS) has a great potential for cartilage repair.
However, the mechanical properties of regenerated
cartilage-like tissues repaired with scSAT/CS were still
lower than those of intact cartilage, probably due to an
insufficient conjugation between MSCs and CS. In fact,
histological observation revealed that few MSCs exist on
the CS surface. To solve the problem, a microgroove
structure was formed on CS to enhance the cellular
adhesiveness of CS for a tighter conjugation between MSCs
and CS. A mass of collagen fibers dried from collagen
solution was compressed by lattice-structured mesh of
polytetrafluoroethylene at 80 um of lattice spacing. This
allowed to prepare a CS having a lattice-patterned
microgroove structure at the surface. MSCs were cultivated
on the CS at the density of 4x10° cells/cm’ in a culture
medium  supplemented with 2 mM  L-ascorbic
acid-2-phosphoric for 4 weeks to prepare new scSAT/CS.
Scanning electron microscopic observation indicated that
the mesh structure was replicated on the CS. Histological
observation revealed that microgroove was filled with
abundant MSCs. It is considered that the conjugation of
MSCs and CS was enhanced by an anchoring effect of the

microgroove structured surface of CS.

F—U—FR: MSCs, 2T —4 o — |k, ks
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Valuation of Dermal Connective Tissue under The
Loading of Mechanical Damage

Yusuke Murasawa', Tetsuya Nemoto!, Zenzo Isogail,

[zumi Kondo'

"National Center for Geriatrics and Gerontology

Introduction: Nursing care robot is important to fix

labor shortage in aged society and robotic
assistance which touches the human body is
expected, but the dermal damage especially, dermal
by the

mechanical force had not clarified yet. So, we

connective tissue change external
studied dermal connective tissue changing from the
view of material engineering.

Methods:

surface and

stress between robot
imitated. The
backside skins from the slaughtered pig were used.

Mechanical

skin surface was

Two type of typical mechanical stress mimicking
robotic touch; scratch load and dead load were
prepared. The damage of porcine skin by
mechanical stress was analyzed pathologically and
biochemically focusing on extracellar matrix
(ECM), such as basement membrane, collagen
fiber, microfibril, hyaluronan matrix, and elastic
fiber.
Results:
Histological changes were not observed in
basement membrane structure but we found
destruction of oxytalan fiber at subcutaneous tissue
in a scratch load. Broken and disappeared
microfibril structure was observed around hair root
in a scratch load. Damaged structure of reticular
connective tissue was observed in time course study
of scratch load. Detached elastin and hyaluronan
from dermal tissue was confirmed by extraction
study.

Discussion:

Destruction of the oxytalan fiber structure and
hyaluronan structure may have an influence on
mechanical characteristic of skin. It was indicated
organization of ECM control mechanical property
and the load when robot hands touched on skin had
an influence on the ECM structure. These views
are useful for valuation of the mechanical skin

damage.

F—U— R HAWISHAR., 717U U RkE,
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Effect of TNIIIA2,a peptide of TNC, on cultured

chondrocyte

Tetsuya Hattori', Masahiro Hasegawa', Hironori Unno',
Takashi Hosoi ', Naoya Ito', Kyoko Imanaka-Yoshida?,
Toshimichi Yoshida?, Humio Hukai’, Akihiro Sudo'

'Departments of Orthopaedic Surgery, Mie University

Graduate School of Medicine

*Departments of Pathology & Matrix Biology, Mie
University Graduate School of Medicine

*Faculty of Pharmaceutical Sciences, Tokyo University of

Science

Introduction: Our previous studies have demonstrated
full-length tenascin-C(TNC) is useful for repairing cartilage
and preventing cartilage degeneration. TNIIIA2 is a peptide
of TNC. It was reported TNIIIA2 stimulate cell
proliferation and differentiation. In this study, to reveal
mechanisms of the effect of TNC on cartilage, we evaluated
the role of TNIITA2 in chondrocyte production of various
cytokines.

Methods: Chondrocytes were isolated from human
cartilage of osteoarthritis patient and cultured. Cultured
chondrocytes were treated with 10pg/ml of TNIIIA2
(groupl), 100pg/ml of TNIITA2(groupll) or Oug/ml (cotrol).
And we compared the expression of several kind of mRNA
in each doses by real-time PCR. We evaluated
inflammatory cytokines [TNF-a, NFkB], anabolic factors
[TGEB, TIMP3, bFGF], and catabolic factors
[ADAMTS4/5, and MMP3/13].

Results: In Group II chondrocytes were upregulated in the
expression of TNFa, NFkB, MMP3 and bFGF. In Group I
chondrocytes were downregulated the expression of NF«kB.
Discussion: TNIIIA2 upregulated inflammatory cytokines,
anabolic factors, and catabolic factors. TNIIIA2 could play
an important role in the effect of TNC.

X —U— R FRxAC, #UEHIRE, TNITIA2

Key words: tenascin-C, chondrocyte, TNIIIA2
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of nano-LC/MS/MS to
tenascin-X-haploinsufficient hypermobility type of

Application diagnose

Ehlers-Danlos syndrome

Kazuo Yamada'?, Atsushi Watanabe®, Tomoki Kosho®,
Kaori Kimura', Junko Fuj ihara', Haruo Takeshita', Ken-ichi
Matsumoto®

1Dept. of Leg. Med., Shimane Univ., Sch. of Med.,zDept. of
Biosign. and Radioiso. Exp., Interdiscip. Cent. for Sci. Res.,
Org. for Res., Shimane Univ., *Div. of Clin. Genet., Nippon
Med. Sch. Hosp., “Dept. of Med. Genet., Shinshu Univ.,
Sch. of Med.

Ehlers-Danlos (EDS) is a
connective-tissue disorder which leads to fragility of the

syndrome hereditary
organizations such as skin, joint, and blood vessel. EDS is
mainly classified into six types according to clinical
features and causative genes. A matricellular protein,
tenascin-X (TNX), has been identified as one of the
causative gene of EDS. Complete deficiency of TNX leads
to classical type of EDS. Haploinsufficiency of TNX causes
hypermobility type of EDS. In last annual meeting, we
reported to develop a quantification method for serum form
of TNX (sTNX) using nano-liquid chromatography tandem
mass spectrometry (Nano-LC/MS/MS) and that this method
is useful for diagnosis of EDS caused by TNX deficiency
and haploinsufficiency. In this time, we tried to measure
concentration of STNX directly after removing major
proteins in serum to quantify STNX more easily. As a result,
two novel peptides were identified as candidate peptides for
quantification of sSTNX. Since the retention times and the
intensities of several daughter ions derived from parent ions
of endogenous peptides were completely consistent with
those of two synthetic candidate peptides, it was confirmed
that these two peptides were derived from sTNX. Using
these two peptides, we are now investigating the
relationships between sTNX concentrations in serum from
hypermobility syndrome (HMS) patients and their clinical
features. Recently, it was reported that a-tryptase involved
in mastocytosis was increased in the serum with HMS-like
patients. We will also report quantity of a-tryptase in serum
from HMS patients.

F—U—K: = —F AKX 0 AR EGERE., T/
LC/MS/MS., 731 X

Key words: Ehlers-Danlos syndrome, Nano-LC/MS/MS,

Tenascin-X
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Role of vitronectin in the differentiation of mouse

dermal fibroblasts to myofibroblasts

Momoka Hayashida1 ’2, Yasunori Miyamoto 1.2

! Division of Life Sciences, Graduate School of Humanities
and Sciences, Ochanomizu University

? Institute for HLI, Ochanomizu University

Vitronectin, an extracellular matrix molecule has been
reported to have a promotional effect on wound healing in
vivo. VN 1is also served as one of serum components in
blood. In the early stage of wound healing, VN promotes
coagulation and inhibits hyper-fibrinolysis, and thereby
promotes wound healing process. However, the roles of VN
in myofibroblast differentiation and scar contraction have
not been fully understood during the transition from
granulation to scar tissue.

The purpose of this study is to analyze the contribution
of VN to the differentiation of mouse dermal fibroblast
(MDF) to myofibroblast. First, we examined the role of VN
in scar contraction using an MDF-embedded collagen gel
assay. VN inhibited the gel contraction dose-dependently.
To examine the differentiation of MDF in the gels, the
mRNA expression levels of gel contraction-related factors
in MDF were analyzed. The level of TGFpBI (a gel
contraction promoting factor) mRNA was not significantly
affected by VN, but the level of the a~-Smooth muscle actin
(a-Sma) (a myofibroblast marker) mRNA was significantly
reduced, indicating that VN inhibits the differentiation.
However, VN receptor was previously reported to promote
the differentiation of myofibroblast. To confirm this
discrepancy, 2D culture of MDF was performed. In the 2D
culture, the a-Sma mRNA level was significantly increased.
Taken together, our results show that VN has distinct effects
on MDF in collagen gel and 2D cultures, and suggest that
VN plays a special role in MDF differentiation in gel

(R DN RIT AR D | FRIT T VEERRIFIZ VN IXMDF - cultures.

TG BR RN R A 72T 2 L AR LT
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The role of galectin-3 in brain injuries after

subarachnoid hemorrhage in mice

Hirofumi Nishikawa, Fumi Nakano, Lei Liu,

Yoshinari Nakatsuka, Takeshi Okada, Masato Shiba

Hidenori Suzuki
Department of Neurosurgery, Mie University Graduate

School of Medicine

Despite advances in diagnosis and treatment of
subarachnoid hemorrhage (SAH), combined morbidity
and mortality rate in SAH patients accounted for greater
than 50%. Many prognostic factors have been reported
cerecbral  ischemia,  cerebral

including  delayed

vasospasm-induced infarction and shunt-dependent
hydrocephalus as potentially preventable or treatable
causes. Recent experimental studies emphasize that early
brain injury, a concept to explain acute pathophysiological
events that occur in brain before onset of cerebral
vasospasm within the first 72 hours of SAH, may be more
important than cerebral vasospasm, a classically important
determinant of poor outcome, in post-SAH outcome.
Galectin-3 is known for one of matricellular proteins, and
a mediator of inflammation in the central nervous system.
Galectin-3 was also reported to contribute to poor
outcomes in SAH patients, but the role of galectin-3 after
SAH have

experimental SAH mice, of which the top of the internal

not been determined. We produced
carotid artery was perforated by 4-0 monofilament, and
administrated the modified citrus pectin (MCP), a
galectin-3 inhibitor, intracerebroventricularly. We assessed
neurological scores, brain water content and Evans blue
dye extravasation to evaluate the disruption of blood-brain
barrier (BBB), and performed Western blotting. MCP
inhibited BBB disruption and the related protein
expression in SAH mice models, suggesting the role of

galectin-3 in post-SAH BBB disruption.

F—U—F: T r7F -3, < bETHIL,
1 7 b4 B

Key words: galectin-3, subarachnoid hemorrhage,

blood-brain barrier
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Expression of periostin at cancer stroma in advanced

colorectal cancers

Takahiro Sueyama', Yoshiki Kajiwara', Satsuki

Mochizuki', Eiji Shinto', Hideyuki Shimazaki®, Junji

1 1 11 Aals 1
Yamamoto , Kazuo Hase’, Hideki Ueno

' Department of Surgery, National Defense Medical
College. * Department of Laboratory Medicine, National
Defense Medical College

Background and Aims: We previously reported that
proliferation of myofibroblasts (MFs) was associated with
morphologic feature of cancer stroma which reflected
malignant potential of individual colorectal cancers
(CRCs). It’s generally considered that periostin secreted by
MFs promotes desmoplastic reaction (DR). We aimed to
identify the localization of periostin and clarify the
association  between  periostin  expression  and
morphological pattern of DR in advanced CRCs.

Methods: A total of 31 CRCs were examined. In each case,
samples were obtained from four parts of tumors (normal
mucosa, cancer at the tumor center, cancer at the invasive
front, and stroma at the invasive front) with a  manual
dissection technique. The mRNA and protein levels were
examined by the real-time PCR, western blot, and ELISA
methods. DR was histologically classified into one of three
categories (mature, intermediated, and immature) as
previously reported. (Gut2004; 53: 581-586)

Results: The expressions of periostin were significantly
higher in cancer stromal tissue than in the other three areas
both in mRNA and protein levels. The periostin
expressions were significantly higher in tumors with
immature stroma than in those with mature stroma
for both mRNA and protein levels. In terms of
intra-tumor heterogeneity, periostin expression was
significantly higher in the part of immature stroma
than in that of mature stroma.

Conclusion: Periostin was significantly associated with
the morphological characteristics of DR and might be one
of the important molecules responsible for malignant
potential in CRCs.

FoT— R RYF AT

e

Key words: periostin, desmoplastic reaction (DR)
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DPP-4 inhibition ameliorates the progression of heart
failure by changing the quality and quantity of
cardiac fibrosis

Masanori Hirose', Hiroyuki Takako?, Hiroshi Hasegawal,
Hiroyuki Tadokoro', Genzou Takemura®, Yoshio
Kobayashi'

'Department of Cardiovascular Medicine, Chiba University
Graduate School of Medicine

*Department of Molecular Cardiovascular Pharmacology,
Chiba University Graduate School of Pharmaceutical
Sciences

*Department of Internal Medicine, Asahi University School

of Dentistry

Background: DPP-4 inhibition attenuates inflammation
and fibrosis, but effect] of DPP-4 inhibition on cardiac
fibrosis in mouse transverse aortic constriction (TAC)
model is not well known.

Methods and Results: Wild-type mice and DPP-4KO mice
were subjected to TAC. Wild-type mice were then treated
with vehicle or DPP-4 inhibitor (MK-0626).  Left
ventricular function and hypertrophy were assessed by
echocardiography at 0, 2 and 4 weeks after TAC. The
surface area of cardiomyocyte and cardiac fibrosis were
assessed at 2 and 4 weeks after TAC. DPP-4 inhibition
significantly
36.4+1.6%, DPP-4i, 40.4£1.5%, DPP-4KO, 42.4+0.3%,
p<0.05) and decrease myocardial (Control,
5.0+0.7%, DPP-4i, 2.4 = 0.3%, DPP-4KO, 2.2+0.2%,
p<0.05) at 4 weeks after TAC. The degree of cardiac

improved fractional shortening (Control,

fibrosis

hypertrophy was not different between 3 groups throughout
the study. In transmission electron microscopy findings,
structures of cardiomyocyte and collagen fibrils were not
different between Control group and DPP-4KO group. In
picrosirius red sections viewed with polarized light, thin
fibers were decreased in DPP-4KO group compared with
Control group.

Conclusion: DPP-4 inhibition ameliorated the progression
of heart failure by changing the quality and quantity of

cardiac fibrosis in mouse TAC model.

F—U— I RENRIEZE, DPP-4 PLERE, Mk

Key words: TAC DPP-4 inhibitor, fibrosis



A21

ISRAFUAREYIC& SREMERRNFEMRE
DfEH

AR ERE, KT, A

ABRR R SRR TEIR I 2R A B R 22 SR SR
T 1R RS B

[ B8] SHEAEVE X, BUEENREE ., BIEHEE TR
EFE L. BEEHROERNL O BIETE (OA)
YRR E LTEZ LN T WA, HEEEERITESR D
RIEAT 4 =— X —PEATHZ D, FABEEIER
PR DEITIZCRB W CEE o &H 2 579, Ko, #
PERRMEDRKEEIZ L 0 B S D =T AT 3 fREWY
PAFE 2 DRI 33\ TIAELFH O A9 06 1 % RS B
TAHZENALNI RS TE, RFETIE, =T
AF U OREMDS B S O FHBEHTE VI R 2 B o
BB O TRRE LT,
[J77%] ZERSEVE BE O MK Z B L IL-1. IL-6.
TNF-0, T 7 AT R %A ELISA A THIE LT,
S BT, b b GH B R EE B D A B v IR >
LEBBMMZBTI L, =7 XAF U MREY
(EDPs; elastin-derived peptides) & 558 IZIRAN L, %
JEVEY A b A A > (IL-1, IL-6, TNF-a) D3¢ Bl % ELISA
RIS TR L7z, F72. BRI PKA BHEZKO
H-89., EBP(elastin binding protein)fi & FLENEH D & %
BT h—AZ{EH & T EDPs ® EBP ~DfEA MK
CMlnN Yy Ve s 7y 7 L, IL-6 &
MMP-12 O PEARRERN R 2 MET LT,
[#55R] SERAMVERE OBIKT O IL-6, =T AF
REEIL VAS A & — v & B AR AT T S Frfe i &
BIZHBE L, £, KPP oI AF U RER
RIEVET A M A > IL-6 EE L IEOMBBEN A O
oo SHIT, b MNABETERMAETRIRIC EDPs &
W4 2L IL-6 OFELEZFHEL-, — 5T IL-1,
TNF-a OFBUZEAITA BTz, 1B
H-89, B 77 h—AZ{FHIETZL Z A, IL-6 KD
MMP-12 O E ERITHEICHE S -,
[E%2] BHRAENCHEGRIIC A T =TV A h L AHN
DY RIHEAAL U 72 RIS P AR O JE PSSRk 5| =
X, EEMEBNOT T 2AF o0k, s X
Nz, EINIZT T 2AF U NBERTPIC R S,
VRIBEAN T IL-6 2 B SRR 25 E L T\ 5 Af
BEMENE X bz, £7-. BRI H-89, B 77
h—RAEEHEE-L A, IL-6 KX MMP-12 O
EEEMNEBEICESNZENS, BIRTPIZY U —
ASINTeZ I AF U IFMBEREO= T AF Lk
72 —TohD EBP IZHES L. MIFENO PKA 24 L
T TP MEERE Z R 5 2 Lok D, R
EHELTWL EEZX LN, LEORENS, B
NERRAEVRIE R IC T AT AN D TREME AN R
=i,

Elastin-derived peptides are involved in the processes
of human temporomandibular disorder by inducing
inflammatory responses in synovial cells.

Kazuhiko Kobayashi, Rei Jokaji, Kazuhiro Ooi and
Hiroyuki Nakamura

Department of Oral and Maxillofacial Surgery, Kanazawa

University Graduate School of Medical Science

Temporomandibular joint dysfunction (TMD) is a
collection of clinical symptoms that involve masticatory
muscles and/or the temporomandibular joint (TMJ).
Common symptoms include limited jaw motion and joint
sound/pain, and can include TMJ disc displacement. TMD
is often associated with synovitis, a chronic inflammation
of the synovium. Fibroblast-like synovial cells are known
to produce several inflammatory mediators and thus are
thought to play a key role in the progression of TMJ
inflammation. Degradation of the extracellular matrix
molecule elastin causes the release of bioactive peptides.
The present work aims to explore the role of elastin-derived
peptides (EDPs) in human temporomandibular disorders
(TMDs). Herein, IL-6 expression in the synovial fluid
obtained from TMD patients correlated significantly with
two clinical parameters, namely the duration of TMIJ
locking and pain/jaw function (on a visual analog scale
(VAS)). We show here for the first time that the
concentration of EDPs in synovial fluid from TMD patients
also correlates significantly with the duration of TMJ
locking, the VAS score, and IL-6 expression. In vitro, EDPs
act on human TMJ synovial cells to promote induction of
IL-6 and the elastin-degrading enzyme MMP-12. The
induction of IL-6 and MMP-12 expression by EDPs is
suggested to be mediated through elastin binding protein
and a PKA signalling cascade. These results suggest a
model for inflammation in the TMJ whereby EDPs are
generated by harmful mechanical stimuli and thereby
induce both a pro-inflammatory cascade and increased
expression of MMP-12 through activation of the EBP
signalling cascade. this leads to further
increases in EDP levels and thereby a vicious cycle is
established leading to chronic inflammation in the TMJ.

Ultimately,

Therefore, significantly elevated levels of both EDPs and
IL-6 in the synovial fluid of the TMJ may well be
indicators of the pathologic conditions of the joint.

F—U— R HHBH, =T AF 0 BB
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Type I collagen promotes primary cilia growth
through downregulating histone deacetylase 6-
mediated autophagy in confluent mouse embryo
fibroblast 3T3-L1 cells

Q Xu', WW Liu', X Liu', W Oktur', T Hayashi', M.
Yamato?, H Fujisaki3, S Hattori®, S Tashiro®, T Ikejima1

' China-Japan Res. Inst. Med. Pharma.Sci. Shenyang
Pharma. Univ. Shenyang, China.”. Tokyo Women’s Med.
Univ. * Nippi Res. Inst. Biomatrix, * Kyoto Pref. Univ.
Med.

Primary cilia are microtubule-based organelles that
extend from nearly all vertebrate cells. Abnormal
ciliogenesis and cilia length result in a variety of diseases.
Extracellular matrix (ECM), the main component of
cellular microenvironment, influences cell shape and fate.
However the signal transduction pathways involved remain
elusive. In this study we examined the effects of type I
collagen (Col I), the main component of ECM, on primary
cilia growth. When cultured on collagen-coated dishes,
confluent 3T3-L1 cells were found to exhibit fibroblast-like
morphology, which was different from the irregular-round
shape on conventional dishes. The level of autophagy in
cells cultured on Col I-coated dishes was attenuated
compared with cells cultured on conventional dishes.
Meanwhile, the cilia grew longer on Col I-coated dishes,
accompanying increased expression of essential proteins
for cilia assembly. Transfection of siRNA targeting LC3
further enhanced the growth of primary cilia, suggesting
that Col I positively regulated cilia growth through
inhibition of autophagy. Histone deacetylase 6 (HDACS6),
which was suggested as a mediator of autophagy in our
previous study on primary cilia, was downregulated by Col
I. 3T3-L1 cells treated with siRNA against HDACG6 reduced
the autophagy level and enhanced collagen-induced cilia
elongation, implying that HDAC6 was a regulator of
autophagy during collagen exposure. In conclusion, Col |
promoted cilia growth through repressing the
HDAC6-autophagy pathway, suggesting a possible
pathophysiological interaction between primary cilia and
ECM.

F—U—F: ag=rr 1 -Kki#E A—r77
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Observation of the ultrastructure of living fascia by
the 3CCD full HD scope through the surgery. -From
gross anatomy to micro-anatomy, an extracellular

matrix-

Kiyotaka Kawashima', Ryuto Nakazawa',
Kentaro Goto', Hiroki Ichikawa®

'Department of Urology, Tochigi Cancer Center,
Utsunomiya, Japan

* Department of Urology, Kashiwa Kousei General Hospital

The development of the recent optical instrument is

remarkable, and the latest laparoscope enables the
observation at the level that we were not able to watch so
far. We can observe that red blood cells flow through in a
capillary in the latest 3CCD full HD scope. The red blood
cells are 7-8 pm, and it means that the observation to a
level of 10 um is capable. We can observe lymphatic
rhythmical contraction and the phase contrast between
lymphatics and fat cells that exist around lymphatics. At
this level we can recognize that the fascia, which is
connective tissue, is not one layer, nor multi-layer but
three-dimensional mesh structure. Fascia is
three-dimensional mesh structure composed by the collagen
and the elastin. A state changing the Shape change
depending on an external force dynamically is observed.
We can understand that the fascia maintains shape of the
tissue and is full of plasticity, elasticity well. Complicated
fiber structure present on fascia may be collagen fiber
bunch. The latest 3CCD full HD scope interpolates it
between gross anatomy and the anatomy at the histology
level. We think that we got closer to the world of the
extracellular matrix. This observation may resolve how
collagen fiber exists in three-dimensionally in a living body
and how it changes the shape depending on an external

force dynamically.

FoT— R st~ b Y v s AL Tl

fascia,
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Function of Type III collagen as an extracellular

matrix anti-fibrotic marker and eggshell membrane

Yoriko Atomi', Shoei Sano', Masashi Kurimoto', Miho

Shimizu', Eri Fujita', Kotaro Yoshimura®, Yukio Hasebe®

'Material Health Sci., Tokyo Univ. Agric. & Tech., *Plastic
Surgery, Jichi Med. Univ., 3 Almado Inc.,

Aging promotes tissue stiffening in various organs resulting
in fibrotic diseases without appropriate cure. Cells in
multicellular organism responds mechano- chemically with
surrounding microenvironment through
cytoskeleton-receptor-extracellular matrix (ECM) axis. The
stiffness of ECM influences cell differentiation, the
phenotype and cancer pathophysiology (Butcher et al.,
2009). Eggshell membrane (ESM) is environment for chick
embryo during development and is consisted of various
ECM molecules. Previously, we found that the shape of
human dermal fibroblasts on “sparse” alkaline- solubilized
ESM (ASESM) covalently bound to the
2-methacryloyloxyethyl phosphorylcholine polymer
(MPC-P) looks round. Among ECM genes examined,
expressions of type III collagen (col3), decorin, and
MMP2, all of which are needed in the papillary layer
observed in young dermal environment, were high in
“sparse” ASESM, but low in “thick” ASESM, showing
similar dose-dependent patterns (Ohto-Fujita et al., 2011).
Both col3 and decorin assists maturing type I collagen
(COL1) fibrogenesis. The ratio of COLIII/COLI is 20% in
human embryo. ASESM Long (3 months)- and short (1
week)-term topical applications for women significantly
improve arm skin elasticity and crow’s feet, and the
ingestion of fine-grinding ESM supplement also
significantly improves the balance of microbiome,
respiratory function (% in 1 second), and arm skin elasticity.
The function of COLIII as one factor explaining for ESM
anti-fibrosis effects were examined using COLI collagen
gels adding COLIII with HDF. Elasticity and mitochondrial
membrane potential as an indicator of cell health (evaluated
with a fluorescent JC-1 dye) of 20% COLIII gel is
significantly high compared with other COLIII ratio. The
stiffness of ECM influences capillary property (Ingber &
Folkman, 1998). Observing capillary development of chick
embryo, ESM was utilized as the base for capillary
maturation after 10 days. Chicken belongs in the same
amniotes as mammalian. Mechanism of ESM anti-fibrosis
effects will be elucidated including angiogenesis.

F—U— K M W=aZ7—4" stiffness, T2V

Key words: type III collagen, stiffness, decorin
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Analysis of basement membrane dynamics during
the development of mouse hair follicles by
live-imaging.
Kei Hashimoto'”, Ritsuko Morita', Yasunori MiyamotoM,
Hironobu Fujiwara'

'CDB, RIKEN

? Department of Humanities and Sciences, * Program for

Leading, Institute for Human Life Innovation,
Ochanomizu University

5 JSPS Research Fellow

The basement membrane (BM) plays multiple important
roles such as boundary formation, barrier function, and the
regulation of cell behavior. During organ development, the
shape and size of organs dynamically change. Despite this
dynamic tissue remodeling, the BM always surrounds
tissues and interacts with cells. The hair follicle (HF) is a
skin appendage surrounded by the BM, and elongates
rapidly during the development. It is, however, unknown
how the BM is remodeled, namely when and where the BM
components are expressed, moved, and degraded to adapt
to tissue expansion. To investigate the mechanisms of the
BM movement during the HF development, we sought to
visualize the BM dynamics with a fluorescence-conjugated
antibody using live-imaging. With this system, we
observed the dynamics of laminin, a ubiquitous BM
component. The BM dynamically moved during the
development, and translocated toward the tip of the HF
faster than the HF elongation. In addition, the inhibition of
matrix metalloproteinase activity or cytoskeleton dynamics
halted the translocation of the BM toward the tip of the HF.
We concluded that the BM moves toward the direction of
HF elongation. It implies that the remodeling of BM for the
adaptation to HF expansion is controlled by not only the
uniform BM extension and the addition of BM components
to the tip of HF, but also the BM translocation from the root
to the tip of the HF. The BM movement is regulated by the
degradation of extracellular matrix and cytoskeleton

dynamics.

F—U— N EER 7 I=E

Key words: basement membrane, laminin dynamics
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Basement Membrane Dynamics in Developing

Organs

Yuichi Kadoyal, Sugiko Futaki*?, Chisei Shimono’,
Taketoshi Kimura', and Kiyotoshi Sekiguchi®*

! Department of Anatomical Science, Kitasato University,
School of Allied Health Sciences

? Department of Anatmy, Osaka Medical College

3 Laboratory of Extracellular Matrix & * Division of
Matrixome Research, Institute of Protein Research, Osaka

University

Nidogens (Nids) are a small family of basement
membrane (BM) proteins consisting of Nidl and -2.
Because Nids bind to several other major BM proteins,
including laminin and type IV collagen, an attempt was
made to label BM of living tissues with a recombinant
Nid1-EGFP (Futaki et al., manuscript in preparation).
Developing submandibular glands (SMGs) of mice were
chosen because of their rapid BM expansion and
spatiotemporally regulated changes of the BM components.
Embryonic day-13 SMGs
glass-bottom-dishes with a medium containing Nid1-EGFP.

were organ cultured in

After 15 min of incubation, confocal microscopy revealed
deposition of Nidl-EGFP at the entire epithelial basal
surface. Three-dimensional rendering indicated that the
epithelial BM was a continuous thin sheet with a felt-like
appearance.
Nid1-EGFP and RITC-labeled fibronectin showed that both

components appeared in the epithelial BM by completely

Double labeling of the rudiments with

different time courses.

These results reveal that BM is a flexible sheet-like
structure with no apparent micro-holes. The turnover of
BM Nid-1 occurs simultaneously at the entire basal surface
of epithelium. It is also likely that the mode of turnover

of the individual BM components differ.

F—U—F: RBEE FATAM A=V
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Attaching pattern of two collagen-binding domains
affects the collagen-binding activity of laminin

fragments.

Ryoko Sato-Nishiuchi', Kiyotoshi Sekiguchi'

' Division of Matrixome Research and Application,

Institute for Protein Research, Osaka University

Laminin (LM)-511 E8 fragment (511E8) has been shown
to support long-term self-renewal of human iPS cells.
Previously, we attempted to endow the cell-adhesive
activity of S11E8 to collagen matrices, thereby fabricating
three-dimensional ~ culture scaffolds, by attaching
collagen-biding domain (CBD) of fibronectin to 511ES.
Given that 511E8 consists of three chains, aSE8, B1ES,
and y1E8, we attached CBD to the N-termini of individual
chains, producing 511E8s having one, two, or three CBDs.
Although 511E8 does not bind to collagen, CBD-attached
511E8s (CBD-511ES8s) exhibit significant collagen-binding
activity. Furthermore, CBD-511E8s having two or three
CBDs are more potent than those having one CBD by one
order of magnitude.

In this study, we examined whether the attaching pattern
of two CBDs would affect the collagen-binding activities.
We produced three types of divalent CBD-511E8s; having
two CBDs both attached to N-terminus of B1E8 and y1ES
(parallel-type), having two tandem CBDs attached to
N-terminus of B1E8 (tandem-type), having one CBD at the
N-terminus of B1E8 and another CBD at the C-terminus of
aoSES (separated-type), and compared their
collagen-binding activities. Parallel-type and tandem-type
CBD-511ES8s exhibited the same collagen-binding activity,
while separated-type CBD-511E8 showed lower activity
than the former types. These results suggest that two CBDs
need to be attached in parallel or tandem to confer

effectively the collagen-binding activity to 511ES.

Key words: laminin, collagen
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Distinctive roles of two plakin proteins in type I

hemidesmosomes

You Kondou, Ryotaro Kamo, Yoshiaki Hirako

Division of Biological Science, Graduate School of

Science, Nagoya University

Type 1 Hemidesmosomes (HDs) are cell-to-matrix
adhesion apparatus that are found mostly in stratified
epithelia and bind to keratin filament in cytoplasm and
basement membrane extracellularly via adhesion receptors.
Type I HDs contain plectin and BP230 as anchoring
proteins, and integrin a6B4 and type XVII collagen as
transmembrane adhesion receptors. Plectin and BP230 are
members of plakin family and form cytoplasmic plaques in
HDs. In this study, we analyzed the difference of the
functional roles of these two plakin proteins. We produced
DJM-1 cell clones lacking plectin or BP230 by genome
editing using CRISPR/Cas9 system. These DJM-1 cells
were promoted to form HD-like adhesions under the
long-term culture condition. Then the cells were
immune-stained with antibodies against integrin a6 subunit
and type XVII collagen with 0.5% Triton X-100 treatment
before fixation. These transmembrane proteins showed
leopard skin-like pattern, which is typical for mature HDs,
in parental cells by immunofluorescence microscopy. The
resistance to the Triton X-100 treatment suggests that the
two transmembrane proteins bind to keratin filaments.
However, DJM-1 cells lacking plectin lost the most of the
staining for integrin a6 and type XVII collagen. On the
other hand, DIM-1 cells lacking BP230 showed marked
reduction only in the staining for type XVII collagen.
These results suggest that plectin is essential for the
connection of the integrin a6p4 and type XVII collagen
with the keratin filaments, while BP230 contributes only to

the connection of type XVII collagen with keratins.
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Human laminin E8 fragment-hydrogel as novel
research tool for analyzing human umbilical vein

endothelial cell behaviors

Jun Sasaki', Yuji Atsuzawa', Keisuke Tanaka®, Shunji

Hattori'*, Kazunori Mizuno'*

'"R&D Section, Biological and Chemical Products
Division, Nippi

*Nippi Research Institute of Biomatrix

[Introduction] Vascular endothelium expresses laminin-
411 or -511, depending on the endothelial cell type and
developmental stage. Laminin, a major component of the
basement membrane, is associated with type IV collagen
networks via nidogen and perlecan.

[Purpose] The purpose is to develop a novel cell culture
system to mimic an in vivo environment for vascular
endothelial cells.

[Methods] We generated human recombinant laminin
411/511 E8 fragments attached polyacrylamide hydrogel.
Human umbilical vein endothelial cells (HUVECs) were
cultured on laminin E8 fragment coated dish (E8-dish) or
on laminin E8-hydrogel (E8-hydrogel). Cell morphology
and MMPs secretion were analyzed.

[Results and Discussion] HUVECs on E8-dish maintained
spread morphology. In contrast, cells grown on
E8-hydrogel exhibited a dependency of cell morphology
and cell-cell contact on substrate elasticity. MMPs
secretion from HUVECs grown on each substrate was
examined by using MMPs antibody array. MMP-2
secretion was decreased on E8-hydrogel relative to E8-dish
control. These results are consistent with the idea that
down-regulation of MMP production by endothelial cells is
The ES8-hydrogel

developed here may contribute to design appropriate in

crucial to angiogenic processes.

vivo-mimic endothelial cell behaviors.

XF—U—F:FI=, MENEME, 7L

Key words: laminin, HUVECs, hydrogel

— 104 -



B06

RIF FESFEHET MY v AZRAV-R#ESFHRR
EREIUHERET STV /ORI DEE

TRAEERRS, A S, A SUZ,
) RAn, Bk HER

POZE SR Sl

YT T eFENTEA T T AT T T

0 A =7 O E BT, BieDA 77 ) UG
RTF RERELEZREXTF RE o~ U v o
A% VT, MRS TR A REE LTz,
UHIO®E TiX, 5HEEORRLA T 7 ) v EfES
THNTF K& 2METSMAEEZ 1 OFEDEAS
TFR-F hY = h) v 2D L, SHEEOMAY
THifaBEEIEED ER NS A O Ea WG Lz, 4
[B11% 3 FE O M A TR EA 28 LISAE D720
TH, OB EFER L7 47 ax 7 FUHKT
AT TV avB3BIWabp1 EFERT D FIBL
TFRETI=va 28 BRTA T 7Y v abBl &
fEET 5 A2610 X7 F ROIRE~TF K-F Mo~ |
U w7 AT K DMl EA A = X AIZDNT
WET 5, FIBL & A2610 (X 7:3 DE/NLTRAELZE
T b B RS R B A TR . R O R
ZoR LTz, FIBL~7F KRG BANZETZ &b,
FI=Va 1$HHETRGD il ZH T 5 A99 % FIB D
Kb DITH W A9/A2610 R L= L = A,
FIB1/A2G10 & [FIER DM BETENE LA 2R Lz, 72,
FI= 1 74T ax s FUoERERALTTL—F
IZUxy ha— L& SITHERTEEN EA L,
Wiz, 7T RIS TR L7 fifla 2 857 v &
AW E Z A A2610 TUUER L7=fia o 7 ¢ 7' 1 %
JF U ~DEENAEIC LT Uiz, DLEORERND,
A2610 2 LizA > T 7V > a6B 1 OFFMALH RGD %
LTS 2R LTV D Z ENRIB S, RE
NXTFR-F Mo~ ) w7 ZAEHNALZ EICLD
WEDA LT 7V r7aA N—7 2FARETHD Z
LRI T,

Identification of integrin cross-talk on dermal fibroblasts

using peptide polysaccharide matrix

Kentaro Hozumi, Sayaka Enomoto, Fumihiko Katagiri,

Yamato Kikkawa, Motoyoshi Nomizu

School of Pharmacy, Tokyo University of Pharmacy and Life

Sciences

A limited number of crosstalks of different integrin subtypes
had been identified. Here, we focused on various crosstalks
of two different subtypes of integrins and investigated the
mechanisms using the unique integrin binding peptides
conjugated polysaccharide matrices. Five different integrin
binding peptides, FIB1 (integrin avf3), EFlzz (integrin
a2p1), 531 (integrin o3pl), CS1D (integrin a4Pl), and
A2G10 (integrin a6Pl), were individually mixed, and ten
different two peptides mixed chitosan matrices were prepared.
Human dermal fibroblast (HDF) attachment activities to the
ten different mixed peptide-chitosan matrices were different
depending on the peptides and mixture ratios. Six different
pair of mixed peptides-chitosan matrices did not show any
special variation by mixture of peptides, and three mixtures
(FIB1/A2G10, FIB1/CSID, and EF1zz/CS1D) promoted
HDF attachment. Of the three HDF attachment promoting
combinations, FIB1/A2G10 mixture significantly promoted
HDF attachment and spreading. The promotion of HDF
attachment was conspicuous when A2G10 and FIB1 was
mixed with 3:7 molar ratio. Since FIB1 include RGD
sequence in its sequence, laminin derive RGD containing
peptide of A99 was used, and A99/A2G10-chiotsan matrix
was prepared. A99/A2G10 promoted cell attachment as same
as cells on FIB1/A2G10. Further, the promotion of cell
attachment was also observed lamininlll and fibronectin
mixture. From these results, we could identified the specific
combination of integrin-integrin crosstalk that promotes the
cell attachment using the mixed peptides polysaccharide

matrix.

¥—U—NR: AT 7V ruA =20 XTFR,
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Production of non-triple helical structure type IV
collagen polypeptide NTH a 1(IV))

Yuki Saijol, Goro Akiyamaz, Kanae lizuka?,

Yongchol Shin'*?, Yasutada Imamura'*?

Kogakuin University 'Graduate School of Engineering,
2Faculty of Engineering, Department of Applied Chemistry,
3School of Advanced Engineering, Department of Chemistry

and Life Science

NTHal(IV) is a non-triple helical polypeptide of type IV
collagen al chain. NTHal(IV) is produced by cells under
ascorbic acid depletion. NTHal(IV) was localized uniquely
along the new blood vessels and their tip regions in the
angiogenesis model of rabbit cornea. There is also a report
that the production was accelerated in tumors. We have been
interested in the physiological roles of NTHa1(IV).

In this study, we examined the production of NTHal (IV) by
cells. The results obtained are as follows:

[1] NTHal (IV) production was influenced not only by
ascorbic acid but also by cell density at cell seeding.

[2] An iron chelator, deferoxamine (DFO), is thought to
induce hypoxic state in cells. The effects of DFO on a
hypoxia inducible factor (HIF-1a) detection and
NTHal(IV) production were investigated using human fetal
lung fibroblast cell (TIG-1). Under ascorbic acid depletion,
NTHa1(IV) was produced below 60uM DFO, but HIF-1a
was not detected. There may be a difference in the ascorbate
dependency between prolyl hydroxylases for type IV
collagen or HIF-1a. At DFO 120uM or more, the production
of NTHa1(IV) and the detection of HIF-1o. were enhanced.
The gene expression of col4al chain may be increased by the
transcriptional factor.

[3] In the angiogenesis model using co-culture of vascular
endothelial cells and TIG-1 cells, the production of
NTHal(IV) chains was promoted even in presence of
ascorbic acid. The result indicates that a factor other than

ascorbic acid could contribute to NTHa1(IV) production.
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Localization of type IV collagen on a new in vitro
angiogenesis model using the co-culture spheroids
with endothelial cells and fibroblasts

Akane Moriyal, Yongchol Shin'*?, Yuta Tonishi’,

Yasutada Imamura'**

Kogakuin University 'Graduate School of Engineering,
*School
Chemistry and Life Science, *Faculty of Engineering,

Department of Applied Chemistry,

of Advanced Engineering, Department of

Angiogenesis is a phenomenon in which new blood
vessels are formed by sprouting and elongation from
existing blood vessels. In order to reconstruct angiogenesis
in vitro, several methods were suggested. Those include
culturing vascular endothelial cells on Matrigel and
co-culturing with endothelial cells and fibroblasts.
However, in these models it is difficult to confirm the
elongating process in angiogenesis. Therefore we proposed
a new in vitro model of angiogenesis suitable for
observation of the vascular elongation in a culture dish
seeded with co-culture spheroids using human umbilical
vein endothelial cells (HUVEC) and human fetal lung
fibroblasts (TIG-1). In this study, we report the localization
of type IV collagen on the vascular-like network in the
model.

In the model, type IV collagen was highly localized
around the tip of the network and the periphery of the
network. The basement membrane (BM) may be formed
around the network similarly to the blood vessel in vivo.
NTH « 1(IV) is a non-triple helical polypeptide of type IV
collagen alpha 1 chain. In a rabbit angiogenic model, the
polypeptide was localized around newly elongated vessels
and at their tips. In our model, NTH « 1(IV) was observed
around the cellular network of HUVEC and intensely
inside TIG-1 cells surrounding the network as well.
Similarity between two models indicates that the
elongation of blood vessel may be reconstituted in our in

vitro model.
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Gene expression profile analysis of synovium in the

knee joint regulated by perlecan

Hitoshi Arita', Haruka Kaneko', Muneaki Ishijimal’z,
Shinnosuke Hada', Mayuko Kinoshita', Ryo Sadatsuki',
Ippei Futami', Jun Shiozawa', Eri Hirasawa-Arikawa’,

1,2
Kazuo Kaneko™

'Dept. of Orthopedics and Motor Organ, “Sportology
Center, *Research Institute for Disease of Old Age,
Juntendo Univ., Graduate Sch. of Med., Tokyo, JAPAN

Osteophyte is one of important pathophysiology of knee
osteoarthritis (OA) and observed from the early stage of
the disease. Synovial mesenchymal cells (SMCs) in the
knee joint initially differentiate into cartilage, which
further differentiate into osteophyte. This process is
similar to the endochondral ossification in growth plate.
We previously demonstrated that osteophyte formation
induced by OA model in synovial perlecan-deficient (KO)
mice was significantly suppressed in comparison to that in
control mice. When synovial SMCs from KO mice were
induced to differentiate into cartilage by the micromass
culture method, the chondrocyte differentiation and Sox9
expression was inhibited.
analysis of the SMCs from wild type (WT) and KO mice

was carried out and their gene expression profiles were

In this study, microarray

compared. The CCL21 expression level in the SMCs from
KO mice was significantly higher than those from WT
mice (p<0.001). These results were also confirmed by
both PCR analysis and immunostaining of synovial tissue.
CCL21 is one of the chemokines and binds to CCR7 in
synovial fibroblasts. CCL21 signaling is involved in
angiogenesis by producing VEGF via PI3K pathway. The
basement membrane HSPG strongly binds to CCR7 and is
also involved in the homing of MSCs by CCL21. Perlecan
may regulate angiogenesis and aggregation process of
MSCs via CCL21 signal in the early-phase of osteophyte
formation. In conclusion, the CCL21 expression in
synovium in the knee joint of KO mice was significantly

higher than that on the synovium in control mice.
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Watanabe et al., (2016) J Biol Chem 291:23704-23708.

Ring-mesh structure of proteoglycan
glycosaminoglycan chain in tendon based on

three-dimensional reconstruction.

Takafumi Watanabe', Kiyokazu Kametani', Yoh-ichi

Koyamaz, Daisuke Suzuki®, Yasutada Imamura®,

Kazushige Takehana’, Kohzy Hiramatsu'

'Shinshu University, *Institute for Animal Reproduction,
3Sapporo Medical University, “Kogakuin University,

*Rakuno Gakuen University

Tendons are composed of collagen fibrils and
proteoglycan predominantly consisting of decorin.
Decorin is located on the d-band of collagen fibrils, and its
glycosaminoglycan (GAG) chains have been observed
between collagen fibrils with transmission electron
microscopy. GAG chains have been proposed to interact
with each other or with collagen fibrils, but its
three-dimensional organization remains unclear. In this
study, we used focused ion beam scanning electron
microscopy to examine the three-dimensional organization
of the GAG chain in the Achilles tendon of mature rats
embedded in epoxy resin after staining with
Cupromeronic blue, which

specifically stains GAG chains. We used 250 serial
back-scattered electron images of longitudinal sections
with a 10-nm interval for reconstruction.
Three-dimensional images revealed that GAG chains form
a ring mesh-like structure with each ring surrounding a
collagen fibril at the d-band

and fusing with adjacent rings to form the planar network.
This ring mesh model of GAG chains suggests that more
than two GAG chains may interact with each other around
collagen fibrils. As a functional role, ring mesh structure
suggests to be responsible for realigning the d-band of

collagen fibrils to a horizontal plane.

Reference

Watanabe et al., (2016) J Biol Chem 291:23704-23708.
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Analysis of the expression of hyaluronan/
chondroitin sulfate-degrading enzymes in the mouse

brain during development

Shuhei Yamada, Kazutaka Miwa, Shuji Mizumoto,

Department of Pathobiochemistry, Faculty of Pharmacy,
Meijo University

Chondroitin sulfate (CS) chains have been demonstrated
to play important roles in brains including promotion of
neurite outgrowth, neural network formation, and cortical
plasticity during a critical period in early development. CS
is degraded predominantly in lysosomes. Hyaluronidases
(Hyals),

considered to act at the initial step of the CS metabolism.

hyaluronan (HA)-degrading enzymes, are
CS distributes in brains relatively in a large amount,
whereas no Hyal family members are expressed in the
brain of adult mice. Catabolic mechanism of CS and HA
in brains remains unclear. In this study, the expression of
Hyal family members as well as candidate genes,
including  Kiaall99, Kiaal412, and  N-acetyl
hexosaminidases in the mouse brain during development
has been examined in detail.

Total RNAs were extracted from the brain samples at
embryonic day 15 (E15), E17, postnatal day 0 (P0), P7,
P14, P21, and week 7 (7W), and the cDNAs were
synthesized. Quantitative real-time PCR was carried out
using specific primers for Hyals and other genes.

Hyal2 exhibited the highest expression among the four
Hyal members in the mouse brain of all stages during
development. Its expression increases during the preinatal
period, being consistent with the period of brain
development. The predominant CS-degrading enzyme(s)
in the brain is still unclear. The possibility cannot be
excluded that unidentified enzyme(s) with no homology

with Hyals may play a predominant role in CS catabolism.

X—U—R:beT7a i oy RaAF e

Key words: hyaluronan, chondroitin sulfate

— 110 -



B12

FARBEHEMRIZBIT 57 7 27— L Mlasas
B ST DR

WEA, Sz, aisise, S, iR

p'a
o] [ R = e SR AP E R M RE PRt ol e
A EL

A MK inner fEIG T & SEI O 72 | inner $EIK

BT EARBEITIAREEZHFLIZCVNE X
N5, — 5T, AW inner fEIHHEEIZB VT,
FELAAK FH R R 23 B SMETE IS B 53 % mTREME S Fa 47
INTWD, Divoiux, FAMR inner FEIEIK W
ZUCRBTH D 7 7 A X —ERIT A CEERENIE
MALSNTRERTH D & X7, AR TIE, 1A
BN 7 25 —JEp & £ OfifastsE (ECM) Rk
iy & AT LT,

ZETEAE IR BB E 1 e L C N T BE# i A0l & K d T
L7REBIZN 6 P - SMAPE AR Z B L (n=26)
WrEdERE C R E LTz, 7 7= 0 LRIz Tr T A

Z—IR R CE b DIk LT, T- 11 - T &l =
77—/, SOX9, Aggrecan, decorin, versican O
LA & S ik P HIICES LTc, £72. ¥ H MK inner
B LW outer Mifldz L Zh oG #% L. PCRIZ X
D ECM #pksr 12 F i & Lo n - RBLZfifhr L
72

e H BRZEVEIRT L - KL - fEWT s 2 e 12 -
82 HWCTH -7z, = br—L & LTEEDD
ROAMAPEA R A A 2R L, 37 7= 0 %
BIZ L VRGP IND T T AX =B KR, &
PEWr R ERZER 7 AT OO, VT D inner
FEIRICAHFIE L TWe, Ll ZOMoBREEET
TR CTE o Tz,

7 T AB =TGR EMEDOHEA T2 A RIZ & &
ETHERTE, 7 7 AKX —MIIXk g sk ok
FHLTWe, SOX9, T2 —7 2 3r 7 AKX —
AR A PR3 DM & > 7273, Aggrecan 1%
BV AR CTORBEITDR 77 A F —Hiflak
FHCIE o7z,

W 7R AT =T A b L AT E T2 AR
inner MifEIE, EKREESE LTY 7 A X —E %
FHEL TV D ARV E R ST,

Cluster formation in the degenerative torn meniscus

and its extracellular matrix component

Yuya Kodama, Takayuki Furumatsu, Ami Maehara,
Yusuke Kamatsuki, Toshifumi Ozaki

Department of Orthopaedic Surgery,
Okayama University Graduate School

The outer region of the meniscus has a favorable healing
potential after meniscal injury because of its vascular
supply. However, the inner meniscus has a poor potential
to heal after meniscal repair. In recent years, several
authors have reported that meniscus-derived multipotent
stem cells can contribute the intrinsic healing capacity
after meniscal injury and degeneration. We considered that
the cluster formation involved in the horizontal tear of the
inner meniscus might have a key role in meniscal healing.
In this study, we investigated the cluster formation and its
extracellular matrix (ECM) component in the meniscus.
Human menisci (n = 26) were obtained from patients, who
underwent total knee arthroplasty, suffering from
osteoarthritis of the knee. Cluster formations in meniscal
samples were assessed by safranin O staining. The
depositions of type I/II/III collagens, SOX9, Aggrecan,
by

were

decorin, and versican were evaluated

immunohistological analyses. Meniscal cells
obtained from torn menisci by collagenase digestion.
Expressions of ECM-related genes were investigated by
PCR analyses in the inner and outer meniscus cells.
Meniscal samples had degenerative tears (12), horizontal
tears (8),

O-stained cluster formations were specifically observed

and longitudinal tears (2 cases). Safranin

along with the degenerative and horizontal tears of the
inner menisci. Cluster formations were observed in late
stage osteoarthritic (OA) meniscus and cluster cells were
chondrocytic morphology. SOX9 and type II collagen
were more express in cluster area than no cluster area. On
the other hand, Aggrecan was not express in cluster area
especially. These result suggested that the presence of
cluster formations indicated protective reaction in OA

meniscus not bearing compressive loads.

F—U— I EIRPEREE, EARL 2T A5 —
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The role of HSP47 as the procollagen-specific

molecular chaperone

Kazunori K. Fujii', Yuki Taga®, Shinya Ito®, Shunji
Hattori’, Kazuhiro Nagata®, Takaki Koide'

'Graduate School of Advanced Science and Engineering,
Waseda University
*Nippi Research Institute of Biomatrix

*Institute for Protein Dynamics, Kyoto Sangyo University

Heat-shock protein 47 (HSP47) is an endoplasmic
reticulum (ER)-resident procollagen-specific molecular
chaperone that binds to the triple-helical portions during
the procollagen folding. At least in mammals, HSP47 is an
essential protein, because Asp47-null mice show an
embryonic lethal phenotype. To date, HSP47 was shown
to inhibit procollagen aggregation in the ER.

Here, we tested a hypothesis that HSP47 stabilizes the
triple-helical intermediates of procollagen which are
otherwise unstable at the body temperature.

At the normal culture temperature of 37°C, unusual
procollagen accumulation in the ER was found in the
hsp47-/- mouse embryonic fibroblasts (MEF). The cells
also secreted over-modified procollagen molecules. In
addition, collagen-fibril deposition was less obvious
around the hsp47-/- MEFs.

Such abnormalities in procollagen synthesis/maturation
were resolved when the cells were cultured at the lower
temperature of 33°C. The results indicate that the
chaperone function of HSP47 can be replaced by lowering
the culture temperature. The findings strongly support the
hypothesis above.

X—U—R:a5—4F HSPAT, B3 F> v <m

Key words: collagen, HSP47, molecular chaperone
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The pro-al1(V) collagen gene (Col5al) is
coordinately regulated by miR-29b with core

promoter in cultured cells.

Juan Juan Zhangl, Hiroyuki Yano? Takako Sasaki',
Noritaka Matsuo', Hidekatsu Yoshioka'

' Department of Matrix Medicine, Faculty of Medicine,
Oita University

*Research Promotion Institute, Oita University

Collagens, which are the major constituents of
extracellular matrix (ECM), are critical for the formation
and function of the organs in the body. Type V collagen is
a quantitatively minor subgroup and is incorporated into
the fibrils of the more abundant type I collagen, acting as
a regulator of the size and shape of fibrils. It is classified
as a regulatory fibril-forming collagen. It is present in
most connective tissue matrices. We previously already
expounded the transcriptional regulation of Col5al.This
gene is involved in the ubiquitously expressed
transcription factors Spl and NF-Y, which bind to the
proximal promoters. To explain this regulation mechanism
more clearly, we introduced microRNA (miR). miRNAs
are  evolutionarily conserved, endogenous small
noncoding RNAs that work as post-transcriptional
regulators of the gene expression through interaction with
the 3’-untranslated region (3’UTR). Increasing evidence
supports the role of miRNAs as key regulators of genes
that are involved in fibrosis in organs. In the present study,
we examined the involvement of miR-29 in the Col5al
gene using mouse MC3T3-E1 and NIH3T3 cells. We
confirmed that, miR-29 regulated Col5al endogenous
mRNA expression and luciferase activity through binding
to the 3’UTR. Furthermore, after the introduction of
miR-29 knockdown using RNAi or knockout using the
CRISPR/Cas9 system, this regulation ability was
eliminated. These results suggest that miR-29 is involved
in the regulation of type V collagen through binding to the
3’UTR.

Key words: type V collagen, microRNA, gene regulation
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Cell culture on type VI collagen aggregates derived

from bovine cornea

Ryo Takano', Ami Sato', Yonchol Shin'?, Hitomi

Fujisaki®, Hattori Shunji’, Yasutada Imamura'~*

Kogakuin University 'Graduate School of Engineering, *School of
Advanced Engineering, Department of Chemistry and Life Science,
*Nippi Research Institute of Biomatrix

Bethlem myopathy and Ullrich congenital muscular
dystrophy can be caused by mutations in any of 3 genes
encoding the subunits of collagen type VI. Type VI collagen
deficiency is thought to provoke mitochondrial dysfunction
and muscle cell apoptosis in patients. This indicates that type
VI collagen in the extracellular matrix may affect the
organelle from outside cell, but the direct action on cells has
not been elucidated. We have developed a purification
method of type VI collagen aggregates from bovine cornea
which is relatively rich in the collagen. Since the method
employed a milder extraction procedure without using any
enzyme, it was expected that the collagen would retain the
aggregate form similar to that in the tissue.

In this study, cells cultured on the type VI collagen
aggregates were observed to elucidate the physiological
function of the collagen. Human epidermal keratinocytes
(FEPEI1L-8) showed weaker adhesion to and less extension
on the aggregates compared with those on other ECM
components. On the other hand, no significant difference
between the ECM components used was observed with
human fetal lung fibroblasts (TIG-1). But TIG-1 cells on
the type VI collagen aggregates assembled to form loose
clumps at several parts in the culture. When the fibroblast
cells were cultured on the aggregates labeled with FITC, the
cells accumulated the aggregates around their very vicinity.
The accumulated aggregates between cells may facilitate the
clump formation. When mix of hyaluronic acid and the
collagen were used as a culture substrate, the clump
formation was enhanced. The interaction between the two
ECM components may be involved in the enhancement. We
are now investigating other ECM components such as
proteoglycans as for possible interactions leading to the

clump formation.

F—U—F:
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Effects of pulsed electric stimulation on proliferation
and extracellular matrix related gene expression of

human skin fibroblasts

OHiroya Urabe', Tomoaki Katayama®, Atsuya
Koji Y Arai®, Ryuji Akimotoi', Shohei
Kamiya', Hideyuki Ichikawa', Toshio Nishiyama"*

Nakamura?,

"Homerion Laboratory Inc., Shibuya, Tokyo, Japan
* Scleroprotein Res. Inst., Fac. of Agric., Tokyo Univ. of

Agric. and Technol., Fuchu, Tokyo, Japan

[Objectives] The phenomena of electric stimulation (ES)
induced migration and differentiation of epidermal
keratinocytes, furthermore enhancement of wound healing
have been reported. The proliferation and the production
of extracellular matrix of dermal fibroblasts were
considered to play an important role in the process of
wound healing. Research related to the effect of ES on
dermal fibroblasts would be particularly meaningful to
elucidate the mechanism of wound healing promoted by
ES. In this study, we investigated effects of ES on (D
proliferation and @ extracellular matrix related gene
expression.

[ Methods ] Normal adult human dermal fibroblasts
(NHDFs) were used to investigate the effects of ES.
NHDFs were cultured in 6-well plate and exposed to the
electric field of 3V or 5V (control: 0V) at a frequency
4,800 Hz for 30minutes. After two days from electric
stimulation, the rate of cell proliferation was determined.
NHDFs were harvested and extracted mRNA to
quantify gene expression of extracellular matrix and its
related enzymes by quantitative real-time PCR.

[ Results & Discussion] Both the 3V and the 5V
stimulation enhanced the cell growth significantly as
compared with 0V. The expressions of mRNA encoding
COLIA2, COL7A1 and HAS2 were

up-regulated in the 5V stimulation. These data indicate

significantly

that ES improves the proliferation of dermal fibroblasts
and promotes the expression of dermal components,

suggesting the enhancement of dermal tissue formation.

F—U— I BRI, M, 2T —o

Key words: Electric Stimulation, fibroblast, collagen
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Characterization of porcine organ-derived type I
collagen

Shinomi Yagi', Keisuke Tanaka', Yuki Tagal, Shugo
Tohyama®, Eiji Kobayashi®, Shunji Hattori'

' Nippi Research Institute of Biomatrix
? Department of Organ Fabrication, Keio University
School of Medicine

The composition of collagen is well known to be unique
to each organ since the extracellular matrix is required for
maintaining their appropriate physical properties and
regulating their cellular activities. We focused on type I
the

for

collagen and analyzed properties of internal

organ-derived collagens comparison with skin

collagen. Type I collagen was extracted and purified
from porcine heart, spleen, kidney, liver, lung and skin.
Circular dichroism analysis revealed higher denaturation
temperatures of internal organ collagens compared to that
of skin collagen. When the amount of hydroxyproline
(Hyp) affecting thermal stability was determined by
amino acid analysis, the Hyp contents were higher in
internal organ collagens than in skin collagen. In
addition, the contents of hydroxylysine (Hyl) in internal
that
glycosylation and crosslinking may be different in each

LC-MS analysis revealed that

organ collagens were also high, suggesting
internal organ collagen.
the amounts of 3-Hyp, 4-Hyp, galactosyl hydroxylysine
(GHL), glucosyl galactosyl hydroxylysine (GGHL) were
also different depending on organs. Moreover, the
percentages of al chain of type I collagen were high in
internal organ collagens when ol/a2 chain ratio was
determined by LC-MS. This result indicates that internal
organs contain ol homotrimer abundantly compared to
skin and suggests that homotrimer also affects thermal
stability as well as Hyp. Furthermore, the kinetics of
collagen fibril formation were different in each internal
organ collagen, and AFM observation of collagen fibrils
showed different morphology regarding fibril thickness
and bundled structures. These results strongly suggest
that the properties of type I collagen may be customized

to each organ.

F—U—F:aT—=rr Bt 75
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[1] Sekiya et al. (2011) J. Biol. Chem. 286, 26364-26374
[2] Taira et al. (2015) FEAHRRTFS (G011

Structural Basis of Type I Collagen Recognition by
Pigment Epithelium-Derived Factor (PEDF)

Takahiro Maruno', Kazuki Kawahara’, Kazuma Taira’,
Mitsuhiro Nishimura®, Hiroya Oki®, Keiichi Takaki’,

Mai Uranagasez, Daisuke Motooka®, Shota Nakamura®,
Takuya Yoshida?, Tadayasu Ohkubo?, Takaki Koide®,

Yuji Kobayashi'

! Grad. Sch. of Eng., Osaka Univ., % Grad. Sch. of Pharm.
Sci., Osaka Univ., * Grad. Sch. of Adv. Sci. and Eng.,
Waseda Univ., * Res. Inst. for Micro. Dis, Osaka Univ.

Pigment epithelium-derived factor (PEDF, SERPIN F1)
exerts multifaceted functions such as neurotrophic and
anti-angiogenic activities. PEDF also
(ECM)

collagen [1], heparin sulfate, and hyaluronan. Potential

interacts with

extracellular matrix components including
PEDF receptors have been also reported. However the

mechanisms of actions of PEDF via multimodal
interactions are still obscure.

In this study, we characterized the interaction between
murine PEDF and model peptides of type I collagen and
determined the crystal structures of their complex. The
used peptides were synthetic homo- and hetero-trimeric
triple-helical peptides with the chain registries of alalal
and a2alal[2], respectively.

The complex structures revealed that the regions
the PEDF’s

anti-angiogenic activities were hidden in the complex

responsible ~ for neurotrophic  and
with collagen. In addition, the PEDF-binding region
contained lysyl residue known to be involved in the
inter-molecular cross-linking with N-telopeptide, and
lysyl oxidase-docking to collagen were suggested to be
competed with PEDF. Therefore, we speculate that PEDF
would modulate ECM structure by regulating type I
collagen cross-linking reaction.

[1] Sekiya et al. (2011) J. Biol. Chem. 286, 26364-26374.
[2] Taira et al. (2015) the 48th annual meeting of the

JSMBM (Shinagawa)

X—U—R: I WaZ—4 PEDF, 7y [IZe4E
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Identification of a collagen-specific carbamylation
product, hydroxyhomocitrulline, and its impact on

collagen cross-linking

Yuki Taga ! Keisuke Tanaka ', Chicko Hamada *,
Masashi Kusubata ', Kiyoko Ogawa-Goto ', Shunji
Hattori '

"'Nippi Research Institute of Biomatrix
? Division of Nephrology, Department of Internal

Medicine, Juntendo University, Faculty of Medicine

Urea-derived cyanate reacts with primary amines in
protein, which changes protein structure and function.
This cumulative post-translational modification, called
“carbamylation”, is associated with aging and kidney
function and is a risk factor for various diseases, including
cardiovascular disease. Although homocitrulline (HCit)
formed from Lys is known as a major carbamylation
product, there was no study analyzing carbamylation of
hydroxylysine (Hyl) that is a collagen-specific amino
acid. In the present study, we performed identification and
detailed analysis of a Hyl-derived carbamylation product,
named hydroxyhomocitrulline (HHCit).

We
physiological conditions by MS/MS analysis of a HHCit

demonstrated the presence of HHCit under

fraction purified from collagen using ultra-high resolution
MS. Blood HHC:it level was significantly high in dialysis
patients. HHCit accumulated in skin, bone, and tendon
collagens as reported for HCit, and different accumulation
among the tissues was observed for HHCit, but not HCit.
In vivo and in vitro carbamylation of collagen revealed
that the tissue specificity of HHCit formation arises only
in tissue and that HHCit preferentially generates at
cross-linking sites. We performed cross-link analysis of in
vivo carbamylated tissues and proved that Hyl-derived
mature cross-links are decreased by carbamylation. The
data provide strong evidence that Hyl carbamylation
competitively inhibits collagen cross-linking, suggesting
its effects on mechanical properties of connective tissue.
We will further investigate HHCit with focus on its

impact on structure and function of collagen.

F—U—RK:ag—Fr AR IL— g, B8
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CD73 complexes with EMMPRIN to regulate
fibroblast MMP-2 production

M. Aoki', K. Koga', M. Miyazaki', M. Hamasaki', N.
Koshikawa®, M. Oyama3, H. Kozuka-Hata’®, K.

Nabeshima'

'Department of Pathology, Fukuoka University Hospital
and School of Medicine; *Division of Cancer Cell
Research Kanagawa Cancer Center Research Institute;
*Medical Proteomics Laboratory, Institute of Medical

Science, University of Tokyo

[Objective] During the process of cancer cell invasion and
proliferation, cancer cell need interactions with fibroblasts
via extracellular matrix metalloproteinase inducer
(emmprin). However, the precise mechanisms by which

emmprin from tumor cells acts on fibroblasts have not

been determined. Previous works with emmprin
inhibitory peptides suggested that cell surface proteins
form complexes with emmprin. By using mass

spectrometry we searched for the molecules that form a
with that
metalloproteinase-2 (MMP-2) in tumor cell co-culture
with fibroblasts. CD99 and CD73 were identified, and we
their

complexes emmprin regulate  matrix

investigated role in MMP-2 production in
co-cultures.

[Methods and results] Epithelioid sarcoma (ST257) and
immortalized fibroblast (ST3531) cell lines were used.
Emmprin complex formation with CD99 or CD73 was
confirmed by immunoprecipitation. In tumor cell
co-culture with fibroblasts, CD73 specific siRNA
suppressed MMP-2 production, but CD99 specific siRNA
did not. Complex formation between CD73 and emmprin
was also examined by fluorescent immunostains and
proximity ligation assay. CD73 specific enzymatic
activity inhibitor (APCP) did not suppress MMP-2
expression, while CD73 neutralizing antibody reduced
MMP-2 production from fibroblasts.

chemically, CD73 and emmprin expression were observed

Immunohisto-

in human tumor tissues.

[Conclusion] CD73 forms a complex with emmprin in
tumor cell co-culture with fibroblasts, and regulates
MMP-2 production.

*—U— K : Emmprin, MMP-2, J&iZiH

Key words: EMMPRIN, MMP-2, carcinoma invasion
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Suppression of hepatic dysfunction by tenascin-X

deficiency

Ken-ichi Matsumoto', Naoyo Kajitani" %, Kohei

2
Kawakami

Department of Biosignaling and Radioisotope
Experiment', Department of Experimental Animals’,
Interdisciplinary Center for Science Research, Shimane

University

In the 47" Annual Meeting of the Japanese Society for
Matrix Biology & Medicine, we demonstrated suppression
of hepatic dysfunction such as inflammation and fibrosis in
tenascin-X-deficient (TNX-/-) mice compared to wild-type
(WT) mice after high-fat and cholesterol diet with high
calcium (HFD)

immunohistochemical analyses. In the present study, we

phosphorus  and administration by

investigated the gene expression of inflammatory makers
(Tgfbl, Tnf, 111b, Ccl2) and fibrosis markers (Calla2,
Acta?) in the liver after HFD administration with
quantitative real-time PCR analyses. Consistent with
previous immunohistochemical data, the expression of
Tgfbl, Tnf, 1l11b, Ccl2, and Calla? was suppressed in
TNX-/- that of WT mice.
Interestingly, the expression of Acta? in normal diet
(ND)-fed TNX-/- mice was high. Next, we prepared
fibroblasts (MEFs)

thioglycollate-elicited peritoneal macrophages from WT

mice compared with

mouse embryonic and
and TNX-/- mice. Subsequently, MEFs and macrophages
were stimulated by lipopolysaccharide (LPS) or palmitate
with glucose, and then expression of each marker gene
was investigated by real-time PCR. Consequently,
expression of Ccl2 was suppressed in TNX-/- MEFs and
macrophages compared with that in WT MEFs and
macrophages stimulated by LPS or palmitate with
glucose. The suppression of inflammation observed in
liver of HFD-fed TNX-/- mice was confirmed in TNX-/-
MEFs and macrophages stimulated by LPS or palmitate
with glucose. Hereafter, we will attempt to disclose signal
transduction pathway involved in suppression of
inflammatory response in TNX-/- macrophages stimulated

by LPS or palmitate with glucose.

F—U—F: T X RIERS

Key words: tenascin-X, inflammatory response

- 121 -



P03

< ) AWK GETEIZ & 1+ S HMGA2 D IR

ANTAREE T SRIRASE L ATHSRZS T EKTET
JREE 2 IRERRE— 1 AR

HA B R PR o 20 | B RMRAF R e, ° A
REIE, CFEE - FEERRIE, RN

High mobility group A2 (Hmga2) 1%. JEAEHAR
RIAiIE S i RN S E YO PN TREATN I S QN i) O A7)
HERFIZB L ZEZ2 DN TV D, L., HINEAL L
OBEIXIZE AV ERHATH D, AFETIE, v TR
R RGERE (P — KEMH) 1281 5 Hnga2 @
FBL & JITE % SRR B R AT L 7=,

WSROI (B4 12, 13 B ; W) <.
JE B P12 L S5 e & ] [ e 5 5 e L2 R B B
Uiz, BT (BRZE 14, 15 A) TiE=F AL
5. BEILEA, M/NEEICEMECTH o7, SR (IR
16-18 H) 2BV T, W F AL B OBEMESOG I
AR T L7220, cervical loop & #/NEIZEIT
HRBUTE RN TWZ, HAEZROEIE (0-5 H)
T3 Hmga2 FHEMRIIER 2 12D LT, s EGE
i U, o FLEA CIikfen (- —H# oM ia A3 Bo e s
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HH BRI BEEAL b ORREN RR S LD,

Expression of HMGAZ2 in mouse tooth germ

development

Yuki Kodama', Nozomi Mihara?, Munehiro Maeda',
Noriko Tominaga3 , Taka Nakahara®, Yuuichi Soeno”,

Kazushi Imai’

Departments of 'Endodontics, “Developmental and
Regenerative Dentistry, *Pathology,and ‘Biochemistry,
The Nippon Dental University School of Life Dentistry at
Tokyo

High mobility group A2 (Hmga2) is considered to be
specific in undifferentiated mesenchymal cells of embryo
and transcriptionally maintains phenotypic properties of
stem cells. However, almost nothing is known about the
expression in tooth germ. In this study, we
immunohistochemically analyzed expression of Hmga2 in
tooth germ of a lower first molar of mice.

In the early phase (12 and 13 dpc embryos, bud stage),
Hmga2 was strongly detected in primitive mouth
epithelial cells and surrounding mesenchymal cells. At
cap stage (14 and 15 dpc embryos), enamel organ, dental
papillae and dental follicle were stained. The staining was
rapidly decreased in inner enamel epithelium at bell stage
(16-18 dpc embryos), but apparently positive in cervical
loop and dental follicle. The Hmga2-positive cells after
birth (0-5 pp) were gradually decreased. Dental papillae
continuously included the positive cells throughout tooth
germ development. These staining reactions were
predominant at the lingual site of tooth germ compared
with the buccal site.

These results demonstrate that Hmga2 is expressed in
tooth germ and its localization is dynamically changeable
during tooth genesis. The fact that Hmga2 was positive in
epithelial cells of primitive mouth, enamel organ and
cervical loop in addition to mesenchymal cells suggests a
close association of Hmga2 expression in formation and

development of tooth germ.

¥ —7U— K : Hmga2. iR

Key words: Hmga?2, tooth germ
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Inhibition of angiogenesis by chondroitin sulfate.

Takashi Kobayashi'?, Tkuko Kakizaki', Hiroyuki
Nozaka®, Kai Kudo?, Toshiya Nakamura®

" Dept. of Glycotechnol. Ctr. for Adv. Med. Res., Grad.
Sch. of Med., Hirosaki Univ. * Dept. of Biosci. Lab.
Med., Grad. Sch. of Health, Hirosaki Univ.

Because cartilage lacks nerves, blood vessels, and
lymphatic vessels, it is thought to contain factors that
inhibit the growth and development of those tissues.
Chondroitin sulfate proteoglycans (CSPG) are a major
extracellular component in cartilage and are though to
inhibit the blood vessel formation. However, their role in
blood vessel formation is largely unknown. We previously
showed that the treatment of salmon PG inhibited
endothelial cell growth and in vitro tube formation. In
addition, PG treatment also inhibited the vessel formation
in the chick chorioallantoic membrane, suggesting that
CSPG has an anti-angiogenic role. The anti-angiogenic
activity was derived from CS in the salmon PG but not
the core protein. Then we investigated a relationship
between CS structure and anti-angiogenic activity. CS
with 4-O-sulfate showed higher inhibitory activity than
6-O-sulfate, while desulfated CS showed little activity.
We also found that lower molecular weight CS has higher
inhibitory activity. Our results suggest that a specific
structure of CS would be a key to understanding its

anti-angiogenic activity.

X—U—N: Furds Y b, o Radf F R

Key words: proteoglycan, chondroitin sulfate
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Generation of suncus monoclonal antibodies to rat

renal basement membranes

Yoshikazu Sado', Yasuko Tomono?, Satoko Inoue?,

Tomoko Yonezawa', Toshitaka Oohashi'

! Department of Molecular Biology and Biochemistry,
Okayama University Graduate School of Medicine, Dentistry
and Pharmaceutical Sciences, Okayama, Japan.

? Shigei Medical Research Institute

Monoclonal antibodies (mAbs) are necessary to study
mouse and rat basement membranes, however, mouse and
rat antigens are non-immunogenic or less immunogenic to
mice and rats that are usually used for generating mAbs.
To solve the problem, suncuses (Suncus murinus, house
musk shrew) were used as mAb-generating animals. Rat
renal basement membranes were obtained and solubilized
by collagenase digestion. The sample was then applied to
a gel filtration column and type-IV collagen NCl-rich
fraction was obtained and used as antigen. Antigen
emulsion with FCA was injected into suncus tail base
intramuscularly. 17 days later, enlarged para-aortic and
sacral lymph nodes were collected and fused with suncus
fusion partner cells by an electro-fusion method. Total 25
kinds of suncus mAbs to rat basement membrane were
established. Characterization of these antibodies was done
and found there were antibodies to NC1 domains of
type-1V collagen, perlecan, and unidentified antigens. In
particular mAbs to rat NC1 domain of a1/1/2 molecule
were present and these antibodies were the first
monoclonal antibodies which were able to stain native
(non-denatured) molecule. They are useful in the study of

mouse and rat basement membranes.

F—U—R: A7 RAEJ 7 a—F LR, R

Key words: suncus monoclonal antibody, basement

membrane
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Renal corpuscle morphology and basement
membrane of renal glomerulus on Syrian hamster

infected Leptospira interrogans.

Jun Minaguchi', Eri Takechi', Jun Komura®, Ryo Murata®,
Naoya Kikuchi®

Laboratory of '‘Microanatomy and *Veterinary
Bacteriology, School of Veterinary Medicine, Rakuno

Gakuen University

Leptospirosis is an important zoonotic disease
of the

Leptospirosis has emerged as the most widespread

caused by spirochetes genus Leptospira.
zoonotic disease worldwide. The disease varies from a
self-limited flu-like illness to an acute life-threatening
infection with kidney and liver failure. Animal vaccines
against leptospirosis are available, do not promote
cross-reactivity against serovars that are not included in
the preparation. It is desired to clarify the basic
pathological  condition of leptospirosis  because
immunological cross-reactivity between serotypes is poor.
In this study, we observed the kidney of Syrian hamster
infected with Leptospira interrogans. Syrian hamsters at 8
weeks of age were inoculated intraperitoneally with L.
interrogans 213K strain. Renal corpuscle expanded at 13
day and 28 day after inoculation while the glomeruli
contracted at 28 day after inoculation. Transmission
electron microscopy showed that the basement membrane
of glomeruli was thin or discontinuous, and pedicels of
podocytes eliminated or fused, especially at 13 day after
inoculation. These results suggest basement membrane
was destructed and then blood-urine barrier was collapsed

by L. interrogans infection.

F—U— R B, EER, VS NAETE
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Analysis of ECM transition in the early stage of
diabetic nephropathy

Airi Akatsuka', Yusuke Murasawa?, Pi-Chao Wang'

! Biological resource science, Graduate school of Life
and Environmental Sciences, University of Tsukuba
*National Center of Geriatrics and Gerontology

Background: Diabetic nephropathy (DN) is a common
underlying disease for dialysis patients. Although dialysis
therapy is widely adopted now, it is time-consuming and
causes patients’ financial burden. In order to improve
patients” QOL, to develop the novel therapeutic strategies
for DN is indispensable. Extracellular matrix (ECM)
modification has been noticed to occur to glomerular
basement membrane (GBM) and its changes induced
tissue pathogenesis such as fibrosis or renal dysfunction.
Here we focused on the investigation on glomerular-
related ECM to elucidate the interaction between ECM
and nephropathy on the DN progression.

Methods - Results -
The early stage DN model mice were established by
injecting STZ (streptozocin) to mice. After 2 and 4 weeks

Discussion:

injection, mice were dissected and kidneys were removed
and subjected to further treatment for investigations on
ECM transition by HE, PAS, MT, immune staining and
dot blot at time intervals. Mice injected with citric acid
buffer were used as control. The results of histological
experiments showed that ECM accumulation in glomeruli
had appeared at the early stage of DN
progression. Moreover, dot blot analysis revealed an

already

increment of low molecules of main ECMs in GBM such
as type IV collagen and laminin, while an increment of
high molecules of interstitial ECM such as type I collagen
and fibronectin, which that the
disruption of the main Glomerular basement ECM and
fiber assembly of interstitial ECM in DN glomeruli. Thus,
we suggest that the unordinary ECM accumulation might
be due to the repeated processes of several kinds of ECM

implies structural

remodeling or reconstitution during DN progression.
Furthermore, infiltration of macrophage, its related factors
and activation of MMP-9 were observed in DN glomeruli,
which suggested that inflammation can partly contribute
to ECM
components were also observed in DN glomeruli, which

transition. And pro-inflammatory ECM

may be related to DN pregression.

F—U— R SRERAHENR,

Key words: GBM, fibrosis, inflammation
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The role of miRNA involved in CTGF expression on

ionizing radiation

Hiroyuki Yano' Ryoji Hamanaka™* Miki Nakamura’
Juan Juan Zhang2 Noritaka Matsuo” Hidekatsu Yoshioka”

! Research Promotion Institute, Oita University

? Department of Matrix Medicine, Faculty of Medicine, Oita
University

7 Department of Cell Biology, Faculty of Medicine, Oita
University

* Department of Human Sciences, Oita University of Nursing
and Human Sciences

[ Background] Radiation induced fibrosis (RIF) is

thought to involve the excessive accumulation of collagen
and other extracellular matrix (ECM) components;
however, the mechanisms underlying cytokines
expression that promote the RIF process are not yet fully
understood.
On the other hand, MicroRNAs (miRNAs) have recently
been discovered to be a new class of posttranscriptional
repressors of many genes. It has been suggested that
miRNAs play essential roles in the RIF process. In this
study, we investigate whether ionizing radiation affects
the expression of CTGF and examine the influences of
miRNA on the expression of CTGF induced by ionizing
radiation.

[Methods] NIH-3T3 cells were irradiated with gamma
rays (10Gy). We analyzed the expression of CTGF
following ionizing radiation, by real-time PCR, western
blotting and luciferase assay. Furthermore, we examined
the type I collagen expression with the inhibition by
siRNA mediated knock-down of CTGEF. To examine the
activity of CTGF 3’UTR, luciferase assays were
performed. Moreover, we evaluated the role of miRNA
using the mutated miRNA binding site construct by
luciferase assay.

[Results] The expression of CTGF increased in the
irradiated cells. However this increment was suppressed
with a specific inhibitor of TGF-B receptor. In addition,
the inhibition by specific siRNA-mediated knockdown of
CTGF suppressed the type I collagen induced by ionizing
radiation. The activity of CTGF 3’UTR was increased in
irradiated cells. However we found the significant effect
with ionizing radiation when miR-26 binding site was
mutated.

[Conclusions] Tonizing radiation up-regulated CTGF
expression; this regulatory process may be mediated by
miR-26.

¥ —T— R : CTGF, fift#r, miRNA
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Does peritoneal dialysis effluent derived peritoneal

mesothelial cells reflect integrity of the mesothelium?

Hitoshi Abe', Masaya Ito', Seiya Mizoguchi "
Fumiya Nakamural, Keiichi Miyamotol, Tomohiro Murataz,

Eiji Ishikawa®, Toshimichi Yoshida®, Takashi Horiuchi'

'Department of Faculty of Engineering, Mie University
2Department of Blood Purification Therapy,
Mie-University Hospital

*Department of Faculty of Medicine, Mie University

Fibrotic degeneration still remains as a clinical

problem in peritoneal dialysis although
biocompatibility of peritoneal dialysis fluid (PDF)
has been advanced. The purpose of this study was to
explore fibrosis-related factors expressed on the PD
effluent (PDE) derived human peritoneal mesothelial
cells (PDE-HPMC) which would be expected as
predictable markers for further deterioration of the
peritoneal membrane. Approximately 70% of
PDE-HPMC showed a cobblestone-like morphology
while the rest was classified as a fibroblast-like or a
mixed morphology. 95.2 *= 7.2% out of all cells was
(CK-18)

while

positively stained for cytokeratinl8

nevertheless of morphology was,

type
expression was remarkably reduced in fibroblast-like
cells. Compared with cobblestone-like cells, mRNA
expressions of epithelial-to-mesenchymal transition
(EMT) markers (CK-18 and E-cadherin) were
significantly  decreased in the
fibroblast-like HPMCs, mRNA

mesenchymal factors (Snaill and a-SMA) and

mixed and

expressions of

fibrotic factors (fibronectin and Tenascin-C) were
significantly increased. Remarkable difference in
response to 10ng/mL TGF-B81 stimulation was
observed between cobblestone-like HPMCs
fibroblast-like HPMCs. Both EMT and fibrotic

factors were strongly expressed on fibroblast-like

and

HPMCs, particularly fibronectin and collagen 1. In
conclusion, cellular response of PDE-HPMCs to TGF-81
stimulation could be used to predict the integrity of

the peritoneal membrane.

F—U—F: b MERTEGE, ENT, TGF-B1

Key words: HPMC, EMT, TGF-1

— 128 -



P10

INFHETINIDRADBEIRBREEE TRA> C D
1]

A HE |, A IEERHE . S 2 Ky
W2, AR AR

PSP -

il

B - ISR, 2 ORI

JIEIR L, FLsh I 2 R SR IE S 5 25 PR E 2% T,
HENRE T O RO &b Z b L EHER
BOHETH D, Ho~rua7 ) v KREFREEIZLY
SRR OBEE XA L=y, #9 20%3 v~ r e
U URNTEERDO Y 27 B35 W, LrLRRG,
BUE, JBIEAZ T 5 2 WA IS S AL TV R,
Bilt, x0T —71%, Mg~ NV v 7 X5
THxA 2 C (IN-C) OAMHI DM P HEN, T
~ 77U UARISEO T, B X OBAREERD T
H~—H =R D LWV RREGT, £ T, wH)
AREETERRIC 1T D IN-C DOEEIZI 5002 5720
12, V7 A2 Candida albicans FEYERE D HIIREE K IR
184y (Candida albicans water—soluble fraction:
CAWS) ##¢h UL O ERET VEZER L, B
WA TE O AR T D oy 1 JmfE, PEAEMIRE M Ve D FER
DREZ Rz, 4WF0D, C5TBL6 Ny 7 7T
K@D IN-C OEIETEIZ LacZ Eint% /) v 7 A4 L
7~ LIR—Z—= 17 A2 CAWS 1mg /day ZMEIENIZ 5
AfEmie 575 &, 5% 17-21 BT, a@freE
RIgIC~v v T 7 =Tk ERE T DHORIEMIDR
M, SR m L OBEIE, MR AEOIEE & | R
ZEEZ IN-C OFEHL - ILENDA BV, b MIRFEME
HRZ L LT\, BT 7 b —BYfIz X
0 TIN-C B 2455 L. M~ — 7 —2k4 5%
YA BT o T2 & T A, PEAMIITIRIE ML T
< BT I A RS A S & ONRE A LA AL oD [ BE A
MIETH D Z EBRH LN T,

Expression of tenascin-C during coronary aneurysm

formation in Kawasaki Disease model mouse.

Daiki Yamamoto', Yui ToyoﬁJkul, Daisuke Katoh',
Noriko Miura?, Naohito Ohno?, Toshimichi Yoshida',
Kyoko Imanaka-Yoshida'

' Department of Pathology and Matrix Biology, Mie
University, Graduate School of Medicine

2 Tokyo University of Pharmacy and Life Science

Kawasaki disease(KD) is an acute febrile illness of
childhood characterized by systemic vasculitis. Coronary
aneurysm is the most critical complication which can lead
to myocardial infarction and death. High-dose intravenous
immunoglobulin(IVIG) has reduced the occurrence of
coronary aneurysm, however approximately 20% of the
patients show resistance to IVIG therapy. At present,
biomarker to predict risk is available. Recently our group
has reported that serum level of tenascin-C(TN-C) of KD
patients on admission can be a marker for predicting the
risk of developing coronary aneurysm and IVIG
resistance. To examine the spatio-temporal locatization of
TN-C molecule and the producing cells in the coronary
arterial lesion, we injected Candida albicans
water-soluble fraction(CAWS) into 4-week-old C57BL/6
background TN-C reporter mice in which the

LacZ gene encoding -gal was knocked in to one of the
TN-C loci. At 17-21 days after injection, bulging lesions
were macroscopically observed at the origin of coronary
arteries. Histological section showed severe infiltrations
of inflammatory cells, necrosis of smooth muscle cells,
disruption elastic lamellae, which were similar to those
observed in coronary arterial lesions of human KD
patients at acute stage. TN-C molecules were deposited in
the inflammatory lesion. Staining of B-gal demonstrated
that producing cells were medial smooth muscle cells and

interstitial cells in adventitia but not inflammatory cells.

X—U—R: TRATV, RIE

Key words: tenasicin, inflammation
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Aggravation of Myocardial Infarction in Mice with

Tenascin-C Overexpression

Saori Yonebayashi], Kazuko Tajiri', Satoshi Sakai', Taizo
Kimura', Akira Sato', Kazutaka Aonuma', Michiaki Hiroe?,
Toshimichi Yoshida®, Kyoko Imanaka-Yoshida’

" Department of Cardiology, Faculty of Medicine,
University of Tsukuba

? Department of Cardiology, Center Hospital of the National
Center for Global Health and Medicine

3 Department of Pathology and Matrix Biology, Mie

University, Graduate School of Medicine

[Background] Tenascin-C (TNC) is an extracellular matrix
protein not detected in normal adult heart, but expressed in
several heart diseases closely associated with inflammation.
We previously demonstrated that AMI patients with high
serum levels of TNC had poor prognosis and inflammatory
responses after AMI and myocarditis were ameliorated in
TN-C-null mice.

[Purpose] To investigate the effects of myocardial TNC
overexpression in post-AMI survival using TNC transgenic
mice (TNC-Tg).

[Methods and Results] The TNC transgene was constructed
using CAG promoter-driven mouse TNC cDNA, in which
loxP-tagged stuffer gene was intercalated. aMHC-Cre mice
were used as a myocardial Cre-donator. Mice were divided
into 4 groups (n=5-12 per group, aged 10- to 14-weeks old):
TNC-Tg/Cre”, TNC-Tg/Cre’, wildtype (WT)/Cre", and
WT/Cre”. TNC expression increased considerably only in
the heart of TNC-Tg/Cre” both on the mRNA and protein
levels. Basal cardiac function measured by
echocardiography did not differ among the 4 groups. The
survival rate at 7 days after AMI was the following:
TNC-Tg/Cre’, 20%; TNC-Tg/Cre’, 50%; WT/Cre", 64%;
WT/Cre’, 58%.

[Conclusion] Overexpression in myocardial TNC may lead

to poor post-AMI survival due to excessive inflammation.

FILAY ==l FERALYYC, A

Key words: transgenic mice, tenasicin-C, acute myocardial

infarction
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Engineering of decellularized skeletal muscle with

a joint

Rui Sudo', Yuji Atsuzawa ', Shunji Hattori'?, Kazunori

Mizuno'”, Satoshi Nakada®, and  Eri Arikawa-Hirasawa’

"R&D Section, Biological and Chemical Products Div.,
Nippi, >Nippi Research Institute of Biomatrix, > Juntendo

Univ., Research Institute for Diseases of Old Age

[Introduction]

Recently, disease-specific iPSCs have been established
for analyses of pathological states and also for drug
discovery. With respect to skeletal muscle diseases, it is
essential to prove the effect of drugs under mechanical
stress. However, current conventional two-dimensional
cell culture system on the dish is not appropriate to
analyze the effect on the stress loaded to skeletal muscle.
We need to develop a 3D cell culture system.

[Objective]

To engineer the in vivo-like recellularized 3D skeletal
muscle culture system.

[Methods]

Mouse lower leg muscle (gastrocnemius and tibialis
anterior) retaining bone and joint was excised. Cellular
components were removed by incubation at room
temperature with 1% SDS solution. After washing with
0.001 M NaOH solution, the muscle-joint system was
washed with ethanol/water.

[Results and Discussion]

We have found that the 1% SDS solution treatment for 48
h, followed by the immersion with 0.001 M NaOH for 15
min., and 50% ethanol for 5 h, yielded good results. DNA
content was decreased by 80%. Remaining SDS content
was less than 10 ppm after the treatment. We hope this
decellularized skeletal muscle culture system will be able

to recellularize the cells in muscle.

F—U— N B, B, Miast~ bU v 7R

Key words: decellularization, ECM, skeletal muscle
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The role of perlecan in skeletal muscle
mechanotransduction during mechanical stress

reduction

Satoshi Nakada', Shuichi Machida', Eri

. . 2
Arikawa-Hirasawa

! Graduate School of Health and Sports Science, Juntendo
University ? Graduate School of Medicine, Juntendo

University

Skeletal muscle regulates its size by mechanotransduction
(MT). We recently reported that perlecan, a proteoglycan
associated with dystrophin-glycoprotein complex (DGC),
deficient mice have a tolerance to muscle atrophy.
Therefore, it is suspected that perlecan acts as a negative
regulator on the MT, but the mechanisms remain unclear.
During mechanical stress reduction, it was reported that
neuronal nitric oxide synthase (nNOS) dislocates from
DGC to the cytoplasm, and activates FoxO signaling and
protein degradation. We hypothesized that perlecan
mediates nNOS dislocation and elicit FoxO signaling
activation. Perlecan deficient mice (Hspg2 '~-Tg) and
control mice (WT-Tg) were used in this study. Mice were
performed unilateral sciatic nerve resection surgery, and
the gastrocnemius muscles were denervated. Four days
and 14 days after surgery, degrees of the gastrocnemius
muscle atrophy was significantly reduced in Hspg2'/'—Tg
compared to WT-Tg. Western blotting using cytosolic
fraction revealed that the cytosolic nNOS content
increased following denervation in WT-Tg, but no
increase was observed in Hspg2 ' -Tg. Furthermore,
FoxOla protein, atrogin-1 protein, and poly-ubiquitinated
protein content were increased in denervated muscle of
WT-Tg, but these increases were reduced in Hspg2 ' -Tg.
These findings suggest that perlecan may play a role to
activate FoxO signaling and protein degradation by
promoting the nNOS dislocation during the mechanical

stress reduction.

X —U— RN : B, Perlecan, fhZEHs

Key words: skeletal muscle, Perlecan, Atrophy
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VERITAS PRODUCT

E MEEISENSEZ2PAYVIA—LA

(BioLamina i)

HMRICIIFHFDSZZONGEDFEITO

LN = Lamirin Newral stem cels - LNSZ1, 145711211
Dopaminergic neurons-LH117, | =3-
Mator neurans - LH211

Cortical nenvons - LNSX1. 154 L TH
Sensary newsans-1%3 1, HETLIS
Intermeurons - LNSE, HA1T. 2 H2 T
Astrmytes-LHS21. L5200 L7
Schwann cells - LH211, Hel
Dligodendracytes - LH211

Halr fislldle stem cefls - LUS1Y, i
Keratingsytes - LNS21. L5017, s
ntestiral eplthelial el - LMS11, s

Retinal plarented eptthellal cells- LS21. 5517,
Human comeal endiothelial cefls - LES21. 510
Fhetoreceptars - [B332, 240 sans

Mammary epithelial cells- R37 0 45977, RIT1

Thymecytes & Teells - L4217, L5535 52

Lung - BT L, HTT L0

iyogenis stem €ell progenitors - LIS21
sheletal mudbe cells - L1, LHS21. Ll
Smooth musctscells- LUATL LSHL 7, Curdiumyocyles - LIS21, IRZTT1 RS, 4520
Hepatocytes LHSZ1.L4<T" 411, 5

Chodangiacytes - LNS21, 141,101, = Spleen - H71

Inzulin produang cells - IH4T1. 094 s, e
Frimary pancreaficizlet rells - LME21. 5810, 200
' Endothalial cells - LN521, LR2T1, 011

Adiporytes - L1 HSC- LHZE, [0 1R 10T

Megataryocytes - LN521

Glomerular endothelial cells - LNS21, 47 LIETT
Tububar epithelial cells - LNSZ1, K511

Fodocytes: LN521. %311

Mesangial cells: [ 4421

Emaryanic stem cells - LU521
Indwced pluripatent steir cells - LHS21
Plurigotent stem cell clonal oulture - LUG21

. . .I | 1 52 Intestine-LHs 1, 2o 1n
BioLamina £ == 0ORE I. \ ——
* Defined - 47/ 27U iflesEE S = f 1 6“"“5' L N
* 0w I _ '.
* In vivo DHIET U w2 ZRHEA R4 i & \Q ME-LNSZL [ et

AIATHE
T s Dsteablasts - LNA21
¢ 5 == RERET LIRS 4.0, \9 Chondrcytes - LHS21, 21

BT o o G e S = M 2T = K | o
P — | \@ Blioblastoina - LH5Z1

Ereast cancer stem cells - LNST1

T105-0013 R 7 e AEREANTEI0-14
TR AT LIS EE SR

#lsd
Nll I 5 J TELOS-5776-DO7E (%) FAX.OS-5TT6-00TE
E-mall: vertas@vertasti.co. Jp
—J http://www.verltastic.co.p/
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Only for Precious Life
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SHBM : AZF 21— FIAHKASHE (MeSCue-Janusys Inc.)
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201755818 sH&HICKDHREE
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Human Periostin Assay Kit
IDARRPREXZRBREDT LIIVF—EEDRERTF
- A -

R)FRFUITEBNREOCERBELGZEICRERT 5. $990kDad#ifast < ) v HOXRERH T, aVA3
BEUVaVBSAUTITIVD)HVRELTHEEL., #iRaDEE. BELZEICEAELTWVET,
IS, AS—HFUPT(TARIFY, TRAVVCHEEDHBNA T ) vHIRBAREREATHE
RHEOshTWET,
VE, BRNRATRIARFUONBEELGDCENBESNTVET T, DFLPLAEIHWR
ﬁ&arr;»#—ﬁﬁ&wl!ﬂi!#ﬁ:&ém P —h—OohMhiE&Ic L EAREOMENTDH
TWFEY,

me o B’ BIEXR
U= == N = NS —
a—k ks BE | ma | MERE | ne | oma |eota-mi| ™| maEE
ZK
Human Periostin 0.31 ~ 20
27262 Assay Kit - IBL 96 well | ¥98,000 ng/mL H O O O (@)
FEYME DR ERIERH & NRIEH (MiE., ~/ ) ImEE)
%
10 Sample |Dilute [|Value |Result Pcr\.ostin
ng/mL
1 10| 0.449 1.74 17.35
/ 2 10| 0.504 1.99 19.88
1 e 4 10] 1.311 6.13] 61.30
5] o 5 10| 1.170[ 5.36] 5361
q N 7 10| 1.824 9.04 90.44
0.1 i 6 10] 0577 2.33 23.31
' 8 10] 1059] 4.77] 4767
10 10| 0.415 1.58 15.81
0.01 QYAUMG |
01 1 10 100
Human Periostin(ng/mL.) Sample |Dilute |Value |Result p::o:':_m
1 10| 0.439 1.69 16.89
2 10| 0.452 1.75 17.48
/ . \ 4 10[ 1.155 5.28 52.80
Tenascin-C, Syndecan4, 5| 1o vi71| 537 5366
. o 7 10| 1.702 8.34 83.36
OSteOpontln e, o 10| 0566| 228 2279
TR ~,,;Q 8 10| 1.000 4.46 44.56

ik, ELISAXyr2CHELTHYET

HRRSS D FIViEE. MERNE. BA. %5 | BLE—ALR—VRCHELET!
ILEEEIDRFEIC ! URL: www.ibl—japan.co.jp

\_ /

[HAICETHERLEhE. BHERE]

B2t REEYHRA ZH-HESES EER T375-0005 HERBEETH1091-1
TEL 0274-50-8666 FAX 0274-23-6055 URL: www.ibl-japan.co.jp E—mail: do—ibl@ibl—japan.co.jp
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20mg
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BER 13 B b S,

»
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PAFS AL

MEE- MR AL AR RRZSCHALOEREFDOFMIC
DEXLCERMAXEZC

» MSD MSD#zt=#

T102-8667 RREFEFRBARNKIL1-13-12 LOXRIITT
http://www.msd.co.jp/

BEL15AD090-0720
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Better Health, Brighter Future
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—ATHELDAR NFDNADBEVAEZLDEPHCBTULTIELL. 775,
THRIFRLDB E, 1781 FDRIZELER. EHNEERROAIEZEU TIREEBIC
HHGEITTET LI,

FLIeBIF5, HROIFTIFTEE P T, FHNSAR SAMCHCDEHFFER-——AL
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www.takeda.co.jp
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DWW TR EZCBRIEEL
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