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Welcome message

It is my pleasure to announce that the Japanese Society for Matrix Biology and Medicine
(JSMBM) will hold its 50th Annual Meeting at the Medical Hall of Fukuoka University Hospital,
Fukuoka, from Friday to Saturday, 29-30 June 2018. It is our honor to arrange this memorable meeting
that will be held half a century after the founding of the JSMBM, then the Japanese Society for
Connective Tissue Research. This milestone meeting has received our best efforts in preparation. The
JSMBM has unique characteristics, in that many basic researchers and clinicians from a wide range
of fields/disciplines get together and freely discuss matrix structures and biology. The fields are quite
broad, and range from embryology to regenerative medicine and oncology. Our aim is for this meeting
to benefit from and promote these positive characteristics.

Because we are pathologists, the programs have special reference to seeing with our eyes, as well
as interactions and cooperation/bridging between basic and clinical researchers. We have invited two
experts in the field of two/multi-photon excitation microscopy, who will show us cell-cell or cell-
extracellular matrix interactions in vivo: Prof. Peter Friedl, Radbound University Nijmegen Medical
Centre/MD Anderson Cancer Center; and Prof. Junichi Nabekura, National Institute for Physiological
Sciences. Prof. Friedl will focus on invading cancer cells and Prof. Nabekura on interactions between
neurons and glial cells in the brain. We also invited Prof. Bryan P. Toole, who has led research on
hyaluronic acid and emmprin based on cell-cell interactions for a long time, as a Meister lecturer-he
will talk about his research and deliver a message to young researchers. We will also have three
symposiums : “Integration of Basic and Clinical Researches,” “Cancer Microenvironments and Cellular
Interactions” and “KSMB and JSMBM Joint Symposium.” A great number of students and young
doctors and researchers have applied for a Young Investigator Award (YIA). We expect they will
have fruitful discussions at the meeting.

We aim to make this meeting a good occasion for basic and clinical researchers to easily communicate
and for young people to discuss freely. We look forward to welcoming many participants among

members and non-members of the JSMBM.

With best wishes,

Kazuki Nabeshima

President, the 50" Annual Meeting of the Japanese
Society for Matrix Biology and Medicine
Department of Pathology

Fukuoka University School of Medicine
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A EEEANRBRESHERE U NEY T—2 3 >#f

TRIGREFREREY NEY T — 3 28

RENMELICBREICE T EREILDRESA DW= L—7 07T 7 — DERKFOERR

Mechanisms of immobilization-induced muscle fibrosis :
investigation of the macrophage accumulation pathway

MA7eDH e AREA R Frioets . SoRERk . PERELY %
'RIBRZEEEE D NE Y T —2 3 2Ef

CRIBE R ARG AR GV ERLE R R U N E Y T — 3 2
HREREARRR SRR NEY T—2 3 2

TR R R E IR B A ST TE R R R0 B

29077 —URENFHFRRICE I35 VEEERESET
HEPHEEZS EEIT

Macrophage Infiltration Is a Causative Factor for Ligamentum Flavum
Hypertrophy through the Activation of Collagen Production in Fibroblasts

TRRREAS . IR MAAE RS PEE . Wk
CHMKSFEIGARY, R TR FERRRL

Ly6C* =% 07 7 —IONGuhd ZMMP-12 (0 EEZER DI AEDERZ
L, EFEEZLRIES

Matrix metalloproteinase-12 secreted by Ly6C"" macrophages improves
survival and heart failure after myocardial infarction

ARHBEEZ ' ZHEEB AR RESS /IMIRER . EHmL®

' EER R FBLE A FE LI BR 85 N FF2E,

T EERFRIEBEFHERL Y LIV — IR



A2-6" EBIBEHEREECSITIEENHREEX H = X LODFEA
— Pt ESFMRICERE LT —
Elucidation of the mechanism of ligamentum flavum hypertrophy in lumbar
spinal canal stenosis — Focusing on myofibroblast —
M= HEEME. RARER . WA —RR°, EHRCH L, AR SO
EHE— AR
R R HEEIEAESV R, CUEC ED EB ERDEE Y Y —EENEL
CENT IR BCHERE E R B R AR, EE R NE Y T—2 3

7 —2 3y 7" Workshop 10:50 — 11:50
[VhYyoREFMRBEEEE] (Matrix and Cell Function)

JEE T A 3E (JUNKY B BEBAR
BRR #3E (BURRYE RS A F I AR > 5 —)

WS-1  Fibulin-7[3BRMERIKILICESTEANY VHEEMET NI BBV —FUNIETHS
Fibulin-7 is a heparin binding matricellular protein that promotes renal
tubular calcification in mice

WARE . B#EAF® Thang Bul Quoc®, HEIK'. HIR#HZE®
'THFHARFEYTATIRY VESY 25 —FliENEL

TR TERRFEHRMARL PR FETARAE 5 —,

"HIBERIR S TR RN > 5 —

WsS-2 #HEESN<T b U v ¥ REAEpolydom& U VINEFERF 7 v FRTF U -2
& DHEEBEER A 1= X LDENT
The molecular mechanisms underlying the interaction between extracellular
matrix protein “polydom” and lymphangiogenic factor “angiopoietin-2”
Feg (FEND) i FEPAIPE. M35, BEOVER
KBERFEHEZERT ~ bU 7Y —AFR% (Z v B) e

WS-3* #FRBH{EEREFOpioid growth factor receptor-like 1 ICEH L=
TUVY—AEBEDEBEE
Opioid growth factor receptor-like 1; an exosomal protein as a novel
biomarker and the therapeutic means of fibrotic liver regeneration.

BT S S PR SRECRM THMSE . MR BORIELL",
it S

UREREREGEATER < Ny O AEEEY ST 25—,

EERFEAT 1 V5 — AR

WS-4" BEEMIRICE OV TPLEKHM1-DEF8-RAB7TEAEIZS AV — LDy &

FHEFIET 5,

PLEKHM1-DEF8-RABT7 complex regulates lysosome positioning and bhone
homeostasis

FRIEFSSE . Shigiao Ye®. MAARFEE' WEER'. Haibo Zhao®

"IN R EERGE VR

*University of Arkansas for Medical Sciences



WS-5 [BIS—45UOHisLU7Toty v T BRE0RHEFMBIZEITS
SATA A= VTR
Analysis for secretion and processing of type I collagen with live-imaging
in fibroblast cells
AR RS BN REES S NILERES® RHEE: HIRG— fEE s,
ARz
R TERFEME TR P EAEEO— NV I R—=a bt dF—,
SRR ZFESEE. TR R Ty RS R TR E B TR

WS-6 ATLIaS—4VEMERAW-OS—45URBFEOT0T7740 09
Collagen receptor profiling for cell attachment by using artificial collagen

M E AR, R BRARER, NHRER
FRGH R o B T e - bR

S5 F 37— : Luncheon Seminar 12:00 — 12:50
JEE S B (RERRKSE RS B e 5 ) HEPJWITITEEA BEEEGRLE

LS1-1 E7/bOVEBOAR &SR REDEE
Synthesis and degradation of hyaluronan: update of hyaluronan research
SUESIN

BHNERR F 00 T ERF A FE AT

LS1-2 AEIERZMICE T ARERMAREZOEZRLSEROMES
Effusion Cytology in Diagnosis of Mesothelioma: Clinical Significance and
Perspectives

e
PCLAg ] ¥ - Mgt > ¥ —frk

— R EE 13:00 — 13:50
(FaF#4oUhr-E7IVO VB T] (Proteoglycan/Hyaluronic Acid)

JER  RiE &F (MILRFERZER REEFREHIER 0T E(ES)
PAE il (BERRE BN EREE BRI

A3-1 1/ 7 4V vId, TGFBENEIEEN L TRHEFMRRIZETS
E7IoF VEEHERETS
Conophylline inhibits hyaluronan biosynthesis in fibroblasts via
TGF B -mediated pathway
FHEMIZ . KEBAMH? S Karnan®, #EMAS. BEFZOTF . ME—KL FEIHN'
'EHIERIR 0 TIERMAFIERT, B AR RR A2 R 2550 A T 7 e
CEAHIER R FE LIRSV EE, B HIEER R B E o 1R i B2 SR 2 P 3 2.
B HNERL R 9 B S A



A3-2*

A3-3*

A3-4

A3-5

PTH2ZBIA S 7 F VISR AR DECMELE = U E LAIE R {EET S
PTH?2 Receptor Signal Enhances ECM Production from Fibroblasts and
Promotes Wound Repair

eigfa3k . Ling-juan Zhang? Christopher A. Adase®. EIRER' FWE—
Richard L. Gallo?

YRR IR SRR A A ) - SRR R R

HY T ANV T RFEY T 0 TR ERLF0 .

S R ] R P S R SR R R R

HKESN < YU U REBEBPerlecan 3XERZDORY YA FOBEEE(EEL
Mm% MEEFIDIERICREE T3

Perlecan regulates pericyte dynamics in the maintenance and repair process
of the blood-brain barrier in ischemic stroke

PAE L B CFEREEC mEa . IIEEE
UREENT R - BEEEEETT. C IUN KR E A S B R RE N A,
MER B RFENEIREINEE - in Rt > & —. OKREESL O g e

BAKXKTIOXY 5557 4 VEIRFibulin-1& N U=EIIRE Y EFY VT % (2T S
Prostaglandln E promotes vascular remodeling of the ductus arteriosus
via fibulin-1
MILE . GRS 1. allFEA
R T N RS2 [ 2 R G BR Il 2= 2

T7IOURVRETY ZAOBRERIE, ®HEZ MY v 7 XOWELE L UEHEMED
SREREEETS

Aggrecan deficiency results in a stiff cartilage matrix and impairs skeletal
growth by affecting chondrocyte shape and columnar elongation in the growth
plate.

KiEHEZ"', Paolo Alberton® BpdeiE—'. BEFMHZAA KiEE'. KEFFRIE.
Attila Aszodi’®
Qe sy e S RS E Se s e A Y S VY [t SN

111

1 N RFRBE SME - FRESVRE

BINEEEE | Invited Lecture 14:00 — 14:50
B - Rk B (RECERRLRSE #5858 Ak F)

Plasticity of cancer cell invasion in vivo

Peter Friedl
Radboud University Nijmegen Medical Centre, Nijmegen, The Netherlands and
The University of Texas, MD Anderson Cancer Center, Houston, TX, USA



R I A Symposium 15:00 — 16:00

[DBAICE T BHNERIEEFABEEA] (Cancer Microenvironment and Cellular Interactions)
FEE M B (MRS REERE PRIEEIFZERE AR EN 55 )
YH BH (BHEER KRR SR8 E)

SY1-1 KEBEIZEFBdesmoplastic reaction (DR) DiEREZH4 48
Histological categorization of desmoplastic reaction (DR) in colorectal cancer (CRC)
FEPESH MR REBH. EARAL RIUEE FEE ERESE
FEORG BB, ARD AL &0 BISRS. R
'BEEER R SRR, CPIEER R AR BRRAEE T P EORT: SRR,
CHIERERIR RSN ISR, CENL A & — s RE RABSVEL
CEINLIS AR > & — SR IR B, TR ER SRR

SY1-2 MT1-MMPIZ & BEphA2DRERR (Tot v T) ML
DY AEMA L ERHIE D5 FHE R D fZER
Proteolytic processing of EphA2 by MT1-MMP converts i1t from a tumor
suppressor to an oncoprotein

B
R ISEAS Aot > 5 —BRIRIIERT 18 A2

SY1-3 (D147 promotes progression of cholangiocarcinoma cells via regulating
expressions of monocarboxylate transporters 1/4 in through
AKT/FOXO03/NF-kB pathway <A
P. Dana"*® K. Vaeteewoottacharn"?, R. Kariya® S. Okada’, S. Wongkham"*
'Department of Biochemistry,

*Cholangiocarcinoma Research Institute, Faculty of Medicine,

Khon Kaen University, Khon Kaen, Thailand,

*Division of Hematopoiesis, Center for AIDS Research, Kumamoto University,
Kumamoto, Japan

R A 1 Symposium 16:10 — 17:55

[ER EEERDOBE]) (Integration of Basic and Clinical Studies)
JEE : FglE B CEERZT: B0 HAERER)
HH FlE (ZEKR% KR¥ER E¥RWZeR EEHEEREY)

[FEitfaiE LB (Elastic fiber and disease)

SY2-1 _EELEIFHIFHEE (Pleuroparenchymal fibro-elastosis, PPFE) :
[N T DORETEEG & EEFRSH
Pleuroparenchymal fibroelastosis : Its unique histology and physiology
PEUERE. KATFERS AaHE" #E—#°
R R R AR BRI v —. R KR BRI g N
e o) R S I A S B e R




SY2-1

EMERRMET R D53 FHHE

Molecular mechanism of elastic fiber assembly

HiRE .z
[ P S A R 2 B i S

(B85 E#EFRIBE] (Skeletal muscle metabolism and DM)

SY2-2

p—

B R

SY2-2

EFEMED Y FO— Lz DOAE ST

Exercise is not only for glycemic control but also for ---

B RLINES, W
B R R RN 0 - B PR N

Phenotypic change of skeletal muscle fiber after modulation of G a 13
Sang Geon Kim and Ja Hyun Koo

College of Pharmacy, Seoul National University, Seoul, Korea

V& (C & (7 B#RHE{E] (Cardiac fibrosis)

SY2-3
& R

SY2-3

DRI E 1T 3 iRt ORE

—EINBET, EINTLoh— BT

The true colors of myofibroblast in heart —where it comes, and where it goes—
FH A AR

TR REE R BLIE AR JEER s NE

DR ER QO FHIRESFHIRRIC L S LR ER

Phagocytosis of dead cells by myofibroblasts during myocardial infarction

foRERE"*, FHAE
IUNRZFER AT S 2 2t 0 B, * AMED-PRIME



[B£iE] ®BRAYRKE ENE

— % E R 9:00~9:40

[EERE - 53=] (Basement Membrane/Laminin)

JEE I ORA CRAECGERERS: 3800 g B L H =)
A fg— (BIRRY RERFITSHET > 5 — EREHR - RIFZEEM)

B1-1*

B1-2*

B1-3

B1-4

XVIIEOS—45 VD=8 FEREERIANIFIEY —LEN LIS S = VikBIC
BSWTEELER®RAEDHD

Trimeric nature of type XVII collagen has a significant implication for
hemidesmosome and matrix assembly

SEARIRIR, SETEER

AT BRRARERE BAI R A mBte IR

abB1 A VFT U VIZKDES I = U-b11DREHIE

Mechanistic basis for the recognition of laminin-511 by a 651 integrin
BER L. AAERS BOMEHE'. Jufi&®, (UFEEZE, SARE— BEOER'
"RERZEEAEWEY R 7Y —AREE (2w E) SRR EM.

P KRR E HEW IR B2 =

BEEEY NI EDOMBENBTERV T+ =T v <7—h—L LTERKY
Basement membrane proteins as markers for the extracellular localization
and folding status of secreted proteins

GHERG. A
AT S P AR T

Colda3 /w979 b7 IRICHITBHEEDRIRTIEZNT

Ultrastructural analysis of retina in Co/4a3 knockout mouse

KET . WEES #MIRER . Lou Chuyuan'. FiGER'. HREMHIL EHONE
Jeffrey Miner®, Kig{g*!

I LR 2E R AE BT R e SR AR SRR PR, P MILR R AR R i SRR S IS RHIR R
IEESEEIRSE. T B R



— % E R 9:50 —10:40

[F7aFA7vny-E7IvaVEE T (9F-#1k2) ] (Proteoglycan/Hyaluronic Acid (Molecule/Cell))

JER © A Bt (BARTRZSER SR RIEEDTTER BRI aIE)
HH iz (BTt EWREIEAT)

B2-1*

B2-2*

B2-3*

B2-4*

B2-5

McEDS-CHSTI4EBEICEFS7a U VIEERED [ B a5 —4 VHRRHERZRKIC
AEER-Z

Effect of decorin on type I collagen fibril formation in McEDS-CHST14
patients

MRS BAR . R e B’ SRR DAY AKAF S IHHEE,
BEMICY AZEET MEEE®

RAUR TR BT BEAEA AR, R R EIER R = b
TR IR AR AL MEINR AR AR RR R (T R > S —.
THAERRE B - T EMFE

BEAEET I ARBMEERERBEETICEITSa3 Y FOA F UREREED
REEFUTF Y koY A bHENT — 2 DREE

Impaired chondroitin sulfate structure on immature oligodendrocyte

In somatosensory cortex of a autism mouse model

IEERR. 7 L RX—=)L AL UY > kiR, SRR
JERAERFRFEBEEAITER B ANVERENRE - 5B > 5 —

FRiRMREZRD £ 7 )V O VEKEHEHIZE1F B Hyaluronan Binding Protein Involved
in Hyaluronan Depolymerization (HYBID, KIAA1199) DO&E|D&RET

The role of Hyaluronan Binding Protein Involved in Hyaluronan
Depolymerization (HYBID, KIAA1199) in mouse central nerve system.

SR WRERREE. EHIGZY HF ERORERT FHRZY MERERS SRR
Hibe IR R S E IR, AEERR S AR AUIFERT, I BB R A AR L R
'BEIERBRAE AN, PR R AR AR ES A - R BN RR

E MERBHRHESHRO E7 V0 VERSBRRICE T 3 REEFHYBIDE KU
TMEM2D1%Z

Roles of HYBID and TMEM2 in hyaluronan depolymerization in human
skin fibroblasts.

RERER ', HFEHOR®, HEw®, H EMRRR!

'l BRSERRL R A AR R A R, 7k B SRR R IR T

M EE EAERSEmicroRN A D& ER M A BT

Isolation and characterization of Osteoarthritis concerning microRNA
KAZFEE. TR T7IT < NTaR=)V B ATAy K BRI - FLyvF
FEATIR N REFRE S RRdEAL T KKEMEZFES. PEEE RS MECRES, FEHER!
LR RFRE RIEFEZER BEFNEE CEREER AR EHTR NRRERR .

o TEARE SRR L. CIERERZFERFEGE EAEVIZER EEhas - 5 R AR A A



— % B RE 10:50 — 11:50
[RS8 - B4&] (Wound Healing/Regeneration)

JEE - M ATkt CREILIRSZERERZE IRBFER )
Al ML (BIRY EE BN

B3-1 7T3RI/—FUVICLZHEEEMBOIS—T U HREICEET FOKEESE
LiFEERI T4O0FF—ENEZEEE
Plasminogen dependent Collagenolytic Properties of Staphylococcus Aureus
in Human Corneal Fibroblasts Cultured in Collagen Gel
EMZE". (EEEAT SEE. =850, PEEERS TRz
HEERFE AR RIWBIER R EEHIER AR E, LD RFELHIER A H =

B3-2 TJSRI/—SUNBEEEMROEREICEZIFE
Plasminogen promotes phagocytic activity of cultured human corneal fibroblasts
BT BiZET . FhE—" ik =507 FEEERS THE—'
TR AR A, R E R AR BN BEIRAR, L O R E A IR R A

B3-3 Pro-Hyp#E5ICLKB X Hh=HIX b L REFR T COEIEERDBRM
Beneficial effects of Pro-Hyp, a collagen peptide on wound healing under
mechanical stresses in mice

AMRE BREER H EEB EKRRKT . ERER KRR’
RN o eae S L r e N PN SIS i ) SR TN ) = el i 7 S e S
CHIRRSER B R AR RS H B R S B E Y RE A 7 BE

e ) R SRR SE BT RO R

B3-4 EMALEMEE - BEMTHIERIDJagl/Notch2 L 7'+ IVIC K B FFRiERFREDENE
EIRERTBENDRS
Contribution of Jagl/Notch2 Signal to Fibrotic Liver Regeneration through
Possible Dedifferentiation of Mature Hepatocytes

PRt 2, B EES L = hE A P AHEL RKMERTA
RETEORHN S REER S RIS RERERS N fdEE

VIR FERFEGE - EFER - v Ny I AEEEYFE DY —,

CHHERT - EEEER - HARERE, CFE o rAaamEE R AR
T ALVZT YT, R T = R

B3-5" FERIMvy AKKMEERIBEICEITAEFOXIF U OT7 R MOHA MEEFE
Vitronectin regulates the astrocyte activation in the stab-wounded mouse
cerebral cortex

faAE " HEET MEHESE hERFE" M (i) Zrt 0 EARA
BROKEZTFRFE 2= 2T TA ) N—3 3 LT

* HAAA R BL R B SE B PD,

P BIROKRLTRFERFBENFSACRIRF AR

"L R S B Al e

* BRSSO IR TR SR



B3-6*

B Am R AN AERE 2 A U o 3 RITHIRET A T 7 IV DB L
Optimization of 3D in wvitro neurogenesis model by using decellularized
brain tissue

REFElHE, SRR, T AL U T2 - T LR—)L, R (B EE
JER AR AR FEBEE AR B AVER BN - I RIE > 5 —

S F 3>+ — : Luncheon Seminar 12:00 — 12:50

FEE : HEH BRE GREAS S IR NEL)
LS2 5L UOWDNASREEEDEGR Bt EES{EDERA

Trends of novel cancer immunotherapy toward personalized and combination

therapies

WA

L E KRR EBE R RTR g s

—i%ERE 13:00 — 13:40
[35—4"2] (Collagen)

B - SR RIS (TR el T Amibssfh)

AN BER (RRGH RS SelER T80 (b - bR AWy AL E)

B4-1 IXU5535—45VICLB3BLRILEEERDOKFERZEA

The elucidation of the mechanisms in re-epithelialization enhancement

by jellyfish collagen

EHEFE Y EERES M= hEpRE . A, JIOE, fEe?

'EERE  REBEY N U w I XESEEY S & —, CE - EEEE A EERE

UfE] - R A NRE RS R - DA L
B4-2* 74 KiEEISHERHESFHROERES KU n vitro EE D 5 —4 V OMIREEMT

Isolation of porcine organ-derived fibroblasts and characterization

of fibroblast-produced collagens

SRR WA 28ME . BIUEE® AMIEE IREMERIE"

"R aettm o N Ny T AR

"BRINFE AR RIS Nk as A R AR AT b A
B4-3 I[#®aS—4ra— bETEELLTY ZITI-LIFHEINRT—XRGEDRE

H L VHHfREEED LR ISHRZEANDYAPEREND LHENT S

Type I collagen-induced YAP nuclear expression promotes primary cilia
growth and contributes to cell migration in confluent mouse embryo
fibroblast 3T3-L1 cells

trvd L BmEER ' BlfEf MAEZ KRFHE.Z® RO E A REES HRE—
INEPSFRLS, MEE

P E R AR H EEETIER, SR TR R S g AR AT

FZwENAAT MU T A CHEERMILER, CRRFIEER



B4-4 JIGREICKBZBRMED/NT v R{ELINIEROS -5V
Eggshell membrane oral intake improves diversity of gut microbiota
and type III collagen expression

BREME T WEKSERE SRR g2, AR B RAEHdR”
R TR TR R, "M E7 LY — R

% OERS&Ic BRIBIZIEAEL T,
J0-D0aPezZdRY.,. ARRCEEL TESL,

FERZIRS 19:00




(%2BE 6RA30H(1) )

[ALE] @BRAZREE AXFAHILK—I

— %R 8:30 ~ 9:30
[H*A] (Cancer)

JEE g SEIE (BUPIRT: i al DRERRE D T A DR Lo 1)
TH FZ (BEERRRY EARNEEEE)

Ad-1* A VF5U v avB3 IFBABEMTIBERFTH S
Integrin avB3 is a potent EMT inducer
RIE, XiwEE. HEARREA
&S IRNTERR B S - A b

A4-2% KISERIE DEREZMIEHANICATZADAM-9, -10, -17HIFICEET 2185t
Expression of ADAM-9, -10, and-17 by histological categorization
of desmoplastic reaction (DR) in colorectal cancer (CRC)
FIEHEE ' 2HEH REBRL KNEN PR e (UFBAL
A 7E . BEEHAE . FHEMZ (IARE . ERfE. EBHe
B ER R AR IR A
‘B HEFR AR FE TR A

A4-3 Syndecan-2 extracellular domain mediates activation of MMP-7
in colon cancer cells

B. Jang', S. Choi', J. Yun? W. Lee® J. Park?® D. Shin® E. Oh'
'Department of Life Science, Ewha Womans University;
“Department of Biochemistry, Yonsei University;

*College of Pharmacy, Ewha Womans University

A4-4* Tenascin-CI3ZLARBSEARHESF MR & S HEHE O iR RN iR s g 3
Tenascin-C induces phenotypic change of fibroblasts to myofibroblasts
with high contractility

EERH. FARBA. 4t (FH) #&7 HHAE
=K A AR Y B

A4-5 ELISAZ% R (2R F 3-HydroxyprolineE B R 7 F FRIEEDHRE & KIBE
7—h—& LTOFRMEDORS
ELISA method measuring urinary 3-Hydrozyproline containing peptide level
and its application as a new screening test for colon cancer
BiAGE . ERRRA . MR BREBRA RIS JIIERERS. SfEE—
JUAFER 221 s SARE!
TR RAE AR - e TSR P R RUAR IR SRR B ST
IR BRPHER & — RN BA R, TR ERNSI AT S —



A4-6" EHIS—H VIS TRBIARTF ROBERE 7 vivo NDILH

Development of a collagen-detecting peptide and its application 7z vivo.

WEFHRE ' BEH R ANTZ ANHEER
VR R R T SRR - R LI, AR RLR A o 0 B

KSMB-JSMBM YRy U4 @ KSMB-JSMBM Joint Symposium 9:30 — 10:00
FEE © P HFE  (HEUERIRZ S WA LFEH=E)

KS-1 Proteoglycans and Glycosaminoglycans in Aged and Photoaged Human Skin

Jin Ho Chung, M.D., Ph.D.
Department of Dermatology, Seoul National University College of Medicine, Seoul,
Korea

KS-2 Role of CD25 on lymph node-fibroblastic reticular cells (LN-FRCs) in CD4 T
cell differentiation

S-H. Lee, DE Kim, TW Kim, HJ Lee, M Kim
Graduate School of Medical Science and Engineering, Korea Advanced Institute
of Science and Technology (KAIST), Daejeon, Korea

$55IZE 8 - Special Lecture 10:10 —11:00
FEE  EE O EM (ERE KRR EEMER 2 AR EIRRE - 1Bt Y —)

SL 2 SEFRCEEMEE & B O o EER REIERDERRNEBRE L U 7HIFRIC K 251
In vivo Imaging of Long Term Plasticity of Neuronal Circuits :
Neuron-Glia Interaction.

HETE—
H AR AR - B EIIIERT - AR R AT

IARY—1 UF+— : Meister Lecture 11:00 — 11:50
FEE JED BN (BHIERIRY: 5 FIEREWSERT)

ML The Emmprin-Hyaluronan Axis in Cancer
Bryan P. Toole

Department of Regenerative Medicine and Cell Biology, Medical University
of South Carolina, Charleston, USA



S5 F3tZF— : Luncheon Seminar 12:00 — 12:50

FEE 0 BIO WM (KBRS 2 EERIZEAT)
LS3-1 SIz=U-AVFJUVEHMEERDODYFAH=X A
The molecular mechanism of the laminin-integrin interaction
6 CEHE
KRR FEAEHRFCT/ Rt < U7y —A
LS3-2 EriRiEEREM DORFE LEE
Development and production of culture substrates for pluripotent stem cells
i FHAD L
KRR FEAEIZEA. RSt = v N1 A4~ MY w7 ZWFZERT
779 X—>t=ZF— : Afternoon Seminar 14:00 — 14:50
PR B B (BN EFEERE Y — KERD) g > hoREKRA S
AS E7ZOVE (HA) OEREREREZRICEIFZHASREERHYBID (Hyaluronan
binding protein involved in hyaluronan depolymerization, KIAA1199) D1%E|
Function of hyaluronan (HA) and roles of HYBID (Hyaluronan binding
protein involved in hyaluronan depolymerization, KIAA1199) in various
diseases
fi] FH £ i
N8R KPR LR FTTR HEEhgs - R B AR 25 i
ASEREXBLUVZEEE  Otaka Prize 15:00 — 15:15
PR B B (BN EFEERE T Y — KERD)
OP A5 =4 UESEEEMINLIZS I =275 X POESRL:
A= VEEILT I D UKREETEESZ %Y — IV DRERE
Recombinant laminin fragments endowed with collagen-binding activity :
A tool for conferring laminin-like cell-adhesive activity to collagen matrices
g (FEN) WF BHEEL HEEY EOEgR?
' RIRRFEHEWRFET < b U 7N — Aﬂ‘%‘z‘ (Z v B) FHFZEERM
NSRS NIEZAVESNN
#wE (YIAREXZSD) 15:15 — 16:00
FASKRE € X&E #5 —# 16:00 — 16:10




[B£iE] ®BRAYRKE ENE
%8:30 CRBLET, M9 — BB THEDIEMICIETESELNLET,

% Young Investigator Award [2J[SE DG IE. MY — TCORKEDLIHEELNL ET,

A1-1, A2-1, A2-2, A2-3, A2-4, A2-5, A2-6, A3-2, A3-3,
A4-1, A4-2, A4-4, A4-6, B1-1, B1-2, B2-1, B2-2, B2-3,
B2-4, B3-5, B3-6, B4-2, WS-3, WS-4

RRAY—ER 10:00 — 13:00

KXY —5Fim 13:00 — 14:00

%16:30 XTlARI—ZHEL TSESL,

BEAASRR BRLYI—=—FTa4VIF

MEERES s 12:00 — 12:50




B cxs-n=

P-01*

P-02*

P-04*

= 15 0 WA ZHR=E

AR —BEfFRERE @ 6 A 30 H (1) FHlf 8K 30 2 SR TEXT.

KRR —WERRE @ 6 H30H (1) Fe 4k 30 pRTITWMEL T EE W0,
& @ B B : 6H30H (f) 13:00~14:00
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IL Plasticity of cancer cell invasion in vivo

Peter Friedl
Radboud University Nijmegen Medical Centre, Nijmegen, The Netherlands and
The University of Texas, MD Anderson Cancer Center, Houston, TX, USA
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In vivo Imaging of Long Term Plasticity of Neuronal Circuits :
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Plasticity of cancer cell invasion in vive

Peter Friedl

Radboud University Nijmegen Medical Centre, Nijmegen,
The Netherlands and

The University of Texas, MD Anderson Cancer Center,
Houston, TX, USA

Single-cell or collective invasion results from coordination of cell shape, deformability and actin dynamics relative
to the tissue environment. When monitored in vivo, using intravital multiphoton second and third harmonic
generation and fluorescence microscopy, tissue microniches provide invasion-promoting tracks that enable collective
migration along tracks of least resistance. As main routes, non-destructive contact-guidance is mediated by
preformed multi-interface perimuscular, vascular and -neural tracks of 1D, 2D and 3D topography. 3D ultrastructural
analysis reveals predefined tissue conduits ( “highways”) of defined geometry, nanotropography and molecular
composition as predominant routes of invasion by contact guidance combined with a cell “jamming” mechanism.
Consistently, spheroids of mesenchymal melanoma or sarcoma tumor cells switched from single-cell to collective
invasion modes when confronted with 3D collagen matrices of increasing density, including gain of cell-to-cell
junctions, supracellular polarization, suggesting cell jamming imposed by tissue confinement. Targeting of betal/
beta3 integrins induces unexpected plasticity of invasion, including collective and amoeboid single-cell
dissemination, followed by enhanced systemic dissemination and micrometastasis, implicating a role of integrins
in cell-cell cooperation and integrin-independent dissemination as effective route to metastasis. In conclusion,
cancer invasion is maintained by physicochemical programs that balance cell-intrinsic adhesion and

mechanocoupling with encountered physical space and molecular cues.

Short CV

Dr. Friedl was born and raised in Germany, received his M.D. degree from the University of Bochum in 1992
and the Ph.D. degree from the McGill University, Montreal in 1996. Since 2007 he is directing the Microscopical
Imaging Centre of the Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands and since 2011
holds a joint-faculty position at the University of Texas MD Anderson Cancer Center, Houston, TX for preclinical
intravital imaging of cancer lesions and their response to molecular targeted and immunotherapy.

His research interest is the mechanisms and plasticity of cell migration in immune regulation and cancer metastasis,
with emphasis on cell-matrix adhesion, pericellular proteolysis and cell-cell communication during migration.
His laboratory identified pathways determining diversity and plasticity of cell migration, collective cancer cell

invasion, and the contribution of migration pathways to immune defense and cancer resistance. His discoveries



have provided a nomenclature for the different types of cell migration and their roles in building and (re) shaping
tissue, with emphasis on inflammation, regeneration and cancer. His therapeutic preclinical studies focus on the

intravital visualization of niches and mechanisms and strategies to overcome therapy resistance.
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In vivo Imaging of Long Term Plasticity of Neuronal
Circuits: Neuron-Glia Interaction.

26T Ik BET T 22 U 7 ot Bl B U P b D AR AR N B ER &
707 MR K 2 il i

$ 8 7=— Nabekura, Junichi
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Department of Basic Neuroscience, National Institute for Physiological Sciences,
National Institute of Natural Sciences

Recent advance in imaging techniques, e.g. MRI and PET, allows us to visualize the alteration of brain activity
in various pathological conditions, such as Alzheimer disease, brain stroke and chronic pain. However, due to
their spatial/temporal limitation, it is difficult to elucidate their underlying mechanisms at neuronal circuits' level
in vivo. Here, we introduce two evidences of dynamics of neuronal structures in pathologic brains and the
contribution of glia to their synapse remodeling with taking an advantage of two photon excitation of fluorescent
probes.

1) Real time imaging with 2 photon microscopy revealed that resting microglia, the primary immune cells in
the brain, dynamically and directly monitors the local synaptic states. In intact mature brain, resting microglial
processes make a brief (~5 min) and direct contact with neuronal synapses. At the penumbra of the ischemic
brain, microglia-synapse contact duration were prolonged (~1 hour), frequently followed by the disappearance
of presynaptic boutons. In addition, the neuronal hyperactivity often induced axonal swelling and a sporadic
pathological membrane depolarization. Microglial process approached to and wrapped the swollen axon by
detecting ATP released though a volume-activated chloride channel of swollen axon. As a result, microglial
contact repolarized the membrane potential to rescue the neurons from excitotoxicity.

2 ) Repeated observation of the same neuronal structures of the mouse cortex over several months reveals the
dynamics of dendritic spines of somatosensory cortex in neuropathic pain. An increase of spine turnover in the
S1 corresponding to the injured paw was limited during an early developing phase of neuropathic pain, in which
preexisting stable spines preferentially eliminated. In this early phase, the activity of astrocyte in the S1 selectively
enhanced. Activation of astrocyte could induce a release of thrombospondin, resulting in accelerating the spine
turnover, which could the underlying mechanism of exaggerating the neuronal response in the somatosensory

cortex to peripheral stimulation.

Key words: 2 photon laser microscope, in vivo imaging



FREIAEMRA A—2 27 EE L T BRERIRIECIERIGR L. R b HERRENDH S,
UL ZNSIEKGR] - 2RI FREDIRA D20, Mifa-S-Z2 OG- CEE 2T 20 Z E3BE0 L 25
R TH 2, ZOMERZRRT 2FEEL T, TFE Z2HTRIEEME O EEISHNZHEITIERL Tnd,
2T BB IIE RN EZ NS ZENTEZ 0, (RO EFBME R & LU, MfakEE s
Dia <, KMBIREETHE TS 5. Rl 20 TREEMME 2 W2 A RBROMT S A DR OMA
TSN OBIRICDOWT, UTIE A LA A= 27 ER—EEKICHBT 2 RHBZICD W THY
T B, A= RITBNTRE DRI E e 2 RGO IR LR T L2 2 LICE > T INETLE
M7 HE EZEZ SN TEMREERKICHEN T, ERTH5-10%DTF T ANKHMTANED> Thws Z
L&, EESCHEMEFRICBIT D2 MREROY A F I v VRZBERHSNTIR0DDH D, M H IR IC
BB T TAFELREDANZALEL T, 77U T EMRERIIOH BN Z < X D KWK E TR Z
ToTns, 1) MNBEMIETHS I 707 ) PHIBIZIEFEMIZ B W TS F 7 200K 1R 5 70 H
el - BEAR L T2, MAEZEE PRI T, BRI O RIEZRE &3 A 50, U LTI -7
WS DOHRNBIRINS, 27070713, EERIIBNW TS T AZ2EMMICERL, BEEEEKICHBW T
2 F T ADRRETE EMFRERE O PIHN A GICEERAE 2R L TWS I ENHE N ERH>TE, 2) Nk
plE LT BMRmOIERICIEY A b O A MEBOTUER R 5N 5, YA hOPA hOFEMRLIZED
SF T AFAENTUE L, MREEIEE O R ORG R, TR E OB O RMRIFLIT K > T RN R B B ke
MR ASERENCRIET 2 X DITRD, JHEBBO—KRTH D I EMHBHAL Tz, TOXDIT, L TREBEMEE
DAEKISAIT X O, EERITE. E87a EOMLMRECHMEEZRCEBY TRIETE 2L DIXRD, 2T —
A — EAR DR 28 2 72BN KR ESEAD DD 5,

F-U—F:  2CTRhESAME. BRI AT

ik, W EAARIEUITIRS EEESERTSERT BIRT R
AMR R AU IR AR PRV B%
T444-8585 Pl riT B RS 7 Pa 4k 1 38
(0564) 55-7871

M PRE

BEFIS04E 3 H Y —IVEREEE IR (RSB LR U)

REFIS64E (1981) 3 A27H TUNK A E R

FAFIG84E (1983) 4 H 1 H  JUNKFRFFELENARAY (EHEEE 3 ELE)

WAFI624E (1987) 3 H27TH  [HE #%¥%

RAFNS64E (1981) 6 A 1 H  JUNKZELHMIEREEIHEE (R AR

BAFIST74E (1982) 4 A 1 H  #Hi/NARRER

BEFN624F (1987) 4 H 1 H  JUNKZFEZIIERILE S

MEFN624F (1987) 5 H1 H  fEMFAE2mE EE (ER AR

MEAN624E (1987) 9 A16H T2 N RFEEBFRE CREY > MLA A, B A )

Rk 34 (1991) 5 H1H  WILRFESIT URRBAMREHZHEE)

FRE S A (1993) 4 H1H  BKHEKRFEABBEE CERERE %)

YRR 7 4R (1995) 12H 1 H  JUNKREESSTBEIR (R %)

ERELSAE (2003) 11H 1 H - MGE ST FIFFCHRS A BTt FEA B SR
A AR TE B RE TS R R ST B

(FRE164E (2004) 4 A 1 H HARFHAIR SRS AR A S e AR B A S R AR ARE R B RE T I P
WFZEE Bz MR )



Fk214E (2009) 4 A —Fpk234 (2011) 3 H
HAARHET A AR ERT T8 GREAMHES)
MtRERHIE > 4 — & (BFHT)

FRR254E (2013) 4 A —HIE  AHAZER 8k (BHE)

CER284 (2016) 4 A 1 H HAARHAT TN A B SERT SRR R AT s AR E R VR
WFZEARF IHB A4 25 5E)

CHRAE)

FRk154 (2003) 6 A 1 H—Frk174 (2005) 7 H31H
SCHRHEE R FUIRBL R 1l 3 A

FRk254 (2013) 4 A 1 H—Fpk284: (2016) 3 H31H
AAANRES #2700 25— EEMRER

(Z DD IHAT)
TRL164E (2004) 10H —Fpk224F (2010) 3 H
PR IRFLNE SIS A 3 (CREST)
T8 & 2F ) fEI FeiRE
k234 (2011) 10H —FERR284E (2017) 3 A
FAR BB 76 TR N ST Sesi o5 S 32 5 3% (AMED-CREST)
G RRREIEI 8 D TR - BT AR & BT AT ORI AR BRI

HMZEHS © (k)
SEREL64E (2004) 1 H —FERk164E (2004) 12H
MNTATEUE N HARZEMHREL S REMABRZEREMER
SR L74E (2005) 4 H — Rk 184 (2006) 3 A
SCEERRES B - AN RSN E MR B A
SEREL9ME (2007) 4 A —FEpk204 (2008) 3 H
R EE BHEEGN - FNERAREMERE (EMRERES. MNEEEHE
ZER. FEEEEMEES (FA))
SERL94E (2007) 8 H — k204 (2008) 3 H
SRR EE IMEEGEHEZ B
W% 204E (2008) — FRR214E (2009). FRk234FE (2011) —244EF (2012)
HAEMIRE S %A - FHEE s MR NEERHEMER
(FrplHEE B E R ER
SEREZ214E (2009) 2 H —Fpk254F (2013) 1 H
SRR ERRIE AN - FiiEES SMERE (R RREERS)
ERE234E (2011) —BIfE HAZ g 8
ERE254E (2013) 2 H —BITE  SCHRHEARVAHAN - EiEES WREEE
(e, RS, FREEETS)

PR EEE  HARAHYS (HF)
HAMRER S (BEE)
HARSE © %R (HE)
NPOJEAN Mottt (IERE  Fk184E (2006) —)
HAMRA LS CERRLISAE (2006) —3Fi#R)
KRR R E



ML “ZA4RX7—UL%F+— (Meister Lecture) 6 H30H () 11:00~11:50

ER:ED FA

The Emmprin-Hyaluronan Axis in Cancer

Bryan P. Toole

Department of Regenerative Medicine and Cell Biology,
Medical University of South Carolina, Charleston, USA

Major determinants that influence negative outcome in cancer patients include the abilities of cancer cells to
resist current therapies and to invade surrounding host tissue, consequently leading to local and metastatic
dissemination. Both emmprin and hyaluronan have been strongly implicated in chemoresistance and invasiveness.
Emmprin, initially characterized as an inducer of matrix metalloproteinase production, was shown to be identical
to the Ig superfamily glycoprotein, basigin, and several other proteins that have been characterized by immunological,
genetic and functional methods. These proteins are now commonly termed CD147. CD147 participates in formation
of numerous multiprotein complexes, most notably with the monocarboxylate transporter (MCT) family members,
MCTI1 and MCT4. Hyaluronan (HA), a prominent constituent of the tumor microenvironment, provides structural
support in tissues but also interacts with cell surface receptors that influence cooperative signaling pathways
leading to chemoresistance and invasiveness in cancer cells. CD147 both regulates HA synthesis and associates
with the HA receptors, CD44 or LYVE-1, in these cancer cells. CD147 and the HA receptors are assembled
within specialized lipid raft domains, along with members of the MCT, receptor tyrosine kinase, ABC drug
transporter and membrane-type matrix metalloproteinase families. Stabilization of these lipid raft complexes, as
well as downstream signaling pathways, transporter activities and invadopodia activity, appears to be dependent
on CD147 and multivalent HA-receptor interactions. In conclusion, cooperativity between HA, HA receptors,
and CD147 may be a major driver of the interconnected pathways leading to invasiveness and chemoresistance

widely critical to malignancy.

Key words: CD147, hyaluronan, CD44, LY VE-1

Short CV

Bryan P. Toole (born 1940 in Victoria, Australia) is Professor Emeritus in the Department of Regenerative
Medicine & Cell Biology at the Medical University of South Carolina in Charleston, USA. He received his
B.Sc. degree (1962) at University of Melbourne, and M.Sc. (1965) and Ph.D. (1968) degrees in Biochemistry at

Monash University, Melbourne, Australia. He spent 12 years at the Massachusetts General Hospital and Harvard



Medical School in Boston, USA, first as a postdoctoral fellow (1968-70), then as Instructor in Medicine (1970-72),
Assistant Professor of Biochemistry and Medicine (1972-75) and Associate Professor of Anatomy and Medicine
(1975-80). He then moved to Tufts University, also in Boston, where he was Professor of Anatomy and Cellular
Biology for 23 years. He was Chair of the Department for 8 years, and Director of the Graduate Program in
Cell, Molecular and Developmental Biology for 10 years at Tufts. In 2003 he moved to the Medical University
of South Carolina as Professor of Cell Biology and Member of the Hollings Cancer Center, and Adjunct Professor
of Bioengineering (Clemson University). He was Interim Chair of Biochemistry & Molecular Biology there in
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Recombinant laminin fragments endowed with
collagen-binding activity: A tool for conferring laminin-
like cell-adhesive activity to collagen matrices

Ryoko Sato-Nishiuchi', Shaoliang Li', Fumi Ebisu" 2, and
Kiyotoshi Sekiguchi':?

! Division of Matrixome Research and Application, Institute
for Protein Research, Osaka University

2 Matixome Inc.

Laminins are major components of basement membranes
that sustain a wide variety of stem cells. Among 15 laminin
isoforms, laminin-511 and its E8 fragment (LM511ES8) have
been shown to strongly promote the adhesion and
proliferation of human pluripotent stem cells. The aim of this
study was to endow the cell-adhesive activity of laminin-511
on collagen matrices, thereby fabricating collagen-based
scaffolds for stem cells with defined composition.

To achieve this goal, we utilized the collagen-binding
domain (CBD) of fibronectin to immobilize LM511E8 on
collagen matrices. CBD was attached to the N-termini of
(o5E8, PBLES, and vy1ESQ),
producing LM511E8s having one, two, or three CBDs.
While LM511E8 did not bind to collagen, CBD-attached

LMS511E8s  (CBD-LMS511ES8s)  exhibited

individual laminin chains

significant
collagen-binding activity, dependent on the number of
attached CBDs.
collagen-coated plates preloaded with CBD-LMS511ESs.

Human iPS cells were cultured on
Although iPS cells did not attach or grow on collagen, they
robustly proliferated on CBD-LMS511E8-loaded collagen
matrices, similar to the case with LM511E8-coated plates.
Importantly, iPS cells proliferated and yielded round-shaped
colonies
CBD-LM511ES8s.

These results demonstrated that CBD-attached laminin E8

even on collagen gels preloaded with

fragments are promising tools for fabrication of

collagen-based matrices having the cell-adhesive activity of

laminins.
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Synthesis and degradation of hyaluronan: update of

hyaluronan research

H Watanabe

Institute for Molecular Science of Medicine, Aichi Medical

University

Hyaluronan, (HA) is a glycosaminoglycan consisting of the

repeating disaccharide structure of glucuronate and
N-acetylglucosamine and has molecular weight of more than
1,000,000. It is widely distributed in vivo, and most
abundant in the skin; in the dermis at about 0.5 mg/g wet
weight in the extracellular matrix and in the epidermis in a
high concentration of 2-4 mg/ml in the intercellular gaps.
HA absorbs a large volume of water and exhibits
viscoelasticity, and therefore is indispensable for maintaining
the joint function and for the homeostasis of various tissues.
(HAS:S).

Vertebrates have three HASs; HAS1, HAS2 and HAS3,

HA is synthesized by hyaluronan synthases

containing seven trans-membrane domains. Whereas the
concept of HAS 2 playing a major role in HA synthesis is
being established from various studies including analysis of
knockout mice, many reports show that HAS responsible for
synthesis is different among cell and tissue types. Although
HA is synthesized on the cell surface, it is synthesized
around the nucleus, elongated in a cable form, and recruit
inflammatory cells, under cytotoxic conditions. Regarding
HA degradation, it has been accepted that HYAL2, with help
of CD44 on the cell membrane, cleaves the high molecular
weight hyaluronan into short chains, and the incorporated
smaller HA is completely degraded by HYALI1 in the
endosome. Recently, both KIAA 1199 and its homologue
Transmembrane Protein 2 (TMEM?2) have been reported as
hyaluronidases. In this seminar, I will also discuss the
significance of HA in malignant mesothelioma and other

tumors.
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Effusion Cytology in Diagnosis of Mesothelioma:

Clinical Significance and Perspectives
Toshiaki Kamei

Pathology and Cytology Center, BML group PCL Japan, Inc.,
Fukuoka, Japan

The most important clinical application of effusion cytology
is in detecting malignant cells, such as those occurring in
pleuritis carcinomatosa. This disorder typically signifies end
stage cancer, however, even for patients with this
advanced-stage disease, prognoses have improved, due to the
development of molecularly-targeted treatments and
individualized therapies. As a consequence, applications
associated with effusion cytology continue to evolve and
expand. This technique is not only used to differentiate
between benign and malignant cells, but also to determine
primary tumor sites, and to identify proteins expressed by
tumor cells.

The number of mesothelioma patients has rapidly increased
in recent years, as a consequence of high levels of asbestos
exposure occurring during periods of rapid economic
expansion. More than 80% of pleural mesothelioma patients
have pleural effusions. International guidelines for diagnosis
of mesothelioma using effusion cytology have been
established. Moreover, diagnosis of mesothelioma not only
by tissue biopsy but also by effusion cytology can be applied
in order for patients to receive government financial support
for care and treatment of the disease.

Effusion cytology has its origins in staining of effusion
smears with Papanicolaou, Giemsa or mucin stains,
approaches that were used to detect atypical cellular
structures or cytoplasmic mucin. The development of electron
microscopy allowed the morphology of cytoplasmic organelle
and cell surface structures to be examined at high resolution.
These  techniques further  refined through
cytomorphometric analyses of the size, shape, or number of
cells or nuclei. These advances led to studies showing that
morphological features, such as cytological staining, cell-cell
adhesion, or multiple cell nuclei, could help in distinguishing
mesothelioma cells from other carcinoma cells. More recent
studies have shown the utility of immunohistochemistry
(IHC) in detecting marker proteins and fluorescence in situ
hybridization (FISH) in cytogenetic analysis, leading to
improvements in diagnostic accuracy. For example,
homozygous deletion of the p16 gene (detected by FISH) and
loss of BAP1 protein expression (detected by IHC) are
especially useful in diagnosis of mesothelioma.

In this talk, I will summarize current uses of effusion
cytology in diagnosis of mesothelioma, including new trends
and ongoing challenges associated with this approach. I will
also introduce efforts made by the Society for Mesothelioma
Cytology to improve accuracy in diagnosis using smear

cytology.
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Trends of novel cancer immunotherapy toward

personalized and combination therapies

K. Tamada

Department of Immunology,

Yamaguchi University Graduate School of Medicine

Besides standard therapies including surgery, chemotherapy,
and irradiation, various approaches in immunotherapy have
been developed as the fourth modality for the treatments of
cancer. In particular, immune checkpoint blockade drugs
have demonstrated tremendous clinical effects superior to
the current standard therapies, inducing much attention on
importance of cancer immunotherapy. Moreover, additional
cutting-edge strategies including chimeric antigen receptor
(CAR)-expressing gene-modified T cells have been actively
explored, and demonstrating potent clinical effects. It should
be noted that recent advances in cancer immunotherapy have
enabled to compare effective and ineffective cases in clinic,
so as to investigate therapeutic mechanisms and to seek for
biomarkers correlating with clinical efficacy. In this lecture,
important topics including fundamental concept of cancer
immunotherapy, basic and clinical research of immune
checkpoint blockade, gene-modified T cell therapies,
biomarker research, combination immunotherapies, and
precision medicine, will be introduced. In addition, current
status and future perspectives of cancer immunotherapy will

be discussed.
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The molecular mechanism of the laminin-integrin

interaction

Yukimasa TANIGUCHI

Institute for Protein Research, Osaka University /

MATRIXOME, Inc.

Laminin family proteins, a member of basement

membrane components, are heterotrimeric molecules
composed of a, B, and y chains. Laminins show strong cell
adhesive activities. Cells attach to laminins via cell surface
receptors, integrins. The laminin-integrin interaction elicits
signals that promote cell survival, polarization, and so on.
Despite the physiological importance of the laminin-integrin
interaction, the molecular mechanism of the interaction
remains unsolved. Several lines of evidence show that the
C-terminal globular (G) domain of a chain is a prime
candidate for the integrin-binding site. However, the G
domain per se is not sufficient for recapitulating the binding
activity to integrin. Previously, we found that a Glu residue
at the third position from the C-terminus of y chain was
required for the integrin recognition by laminins. The Glu
residue is highly conserved across species (from nematode to
mammals), suggesting the importance of the Glu residue in
the integrin binding by laminins. Given the accumulating
evidence, we hypothesized that the G domain of o chain and
the C-terminal Glu residue of y chain form a composite
binding interface for integrins. In this seminar, we will
present our current findings and discuss our recent model on

the laminin-integrin interaction.
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Development and production of culture substrates for

pluripotent stem cells

Kazumasa Fujita

Institute for Protein Research, Osaka University

Nippi Research Institute of Biomatrix

Although pluripotent stem cells are expected to be valuable
in regenerative medicine, culture substrates for clinical use
are necessary to realize medical treatment using these cells.
Traditionally, mouse fibroblast cells and Matrigel derived
from Engelbreth-Holm-Swarm tumor are used as culture
substrates for expansion and differentiation of pluripotent
stem cells. However, these animal-based culture substrates
are not suitable for clinical use due to its inherent
contamination by its animal components. Research groups at
Kyoto University and Osaka University have developed a
culture method of pluripotent stem cells under feeder-free
and xeno-free conditions by using the laminin 511 ES8
fragment (Miyazaki et al., 2012; Nakagawa et al., 2014). The
laminin 511 E8 fragment has been commercialized by Nippi,
Incorporated as iMatrix-511 which is compatible with
Japanese standards for biological ingredients. We established
a stable Chinese hamster ovary (CHO) cell line for
manufacturing the laminin 511 E8 fragment that is not
contaminated by various viruses and mycoplasma. In
addition, we established a purification procedure to reduce
possibility of contaminations. In this luncheon seminar, we
will show you the approach for manufacturing with
consideration for safety and the effectiveness of the ES8
fragments of laminin isoforms as culture substrates for

differentiation of pluripotent stem cells.
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Function of hyaluronan (HA) and roles of HYBID
(Hyaluronan binding protein involved in hyaluronan

depolymerization, KIAA1199) in various diseases

Y. Okada

Department of Pathophysiology for Locomotive and
Neoplastic Diseases, Juntendo University Graduate School

of Medicine

Extracellular matrix (ECM) is classified to collagens, elastin,
proteoglycans and cell adhesive glycoproteins and composed
of about 275 molecules in our body. Hyaluronan (HA) is a
glycosaminoglycan consisted of the repeating disaccharide
structure of glucoronate and N-acetylglucosamine, one of the
simplest ECM molecules. HA is widely distributed in almost
all organs, showing the major component in synovial fluid,
articular cartilage, skin and vitreous body. In normal tissues,
HA is present as high-molecular-weight species of 1,000 —
10,000 kDa and plays a key role in maintaining tissue
integrity, exhibiting viscoelasticity, shock absorber,
anti-inflammatory and anti-angiogenic activity and cell
Under conditions such as
degraded

lower-molecular-weight species, which show adverse effects.

signaling. pathological

inflammation and cancers, it is into
Thus, regulation of HA depolymerization is important for
prevention of tissue destruction and treatment of patients. By
collaboration with Kao corporation, we have identified
HYBID as HA degrading molecule and it is indispensable
for HA degradation in skin and synovial fibroblasts. Our
studies on HYBID knockout mice and osteoarthritic
cartilage and synovium showed that HYBID is implicated in
cartilage destruction and HA depolymerizarion in
osteoarthritis. HA degradation and HYBID expression were
also involved in photoaged skin symptoms. HA has been
used for patients with osteoarthritis, subjects with skin
wrinkling and sagging, endoscopic mucosal resection and as
a cosmetic material. In my talk, I will outline recent progress
of studies on HA and its degradation and also mention on

clinical application of HA.
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Histological categorization of desmoplastic reaction (DR) in colorectal cancer (CRC)

EEPFRE pEEsE L R EARAL RINERE MR SR
faOEs B, RO <A SIEER BIMKE . T

'BIEEERIRERR SVRRERE, CBIEERRER RIRRERE Y PR RIRY: SRR,
THRRERERIR AR AR SRS AR E, CENL AR >y — b RIBSEL
CERNEA AT > F — SRR 0 TIRER B, THRORERERLR

MT1-MMPIZ K SEphA2DRERE (7o v T) 2N LI
DNAEMLERFIE DS FHEF DRRER 2

Proteolytic processing of EphA2 by MT1-MMP converts it from a tumor
suppressor to an oncoprotein
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Growing evidences have suggested the great impact of
microscopic cancer environment in determining the
biological behavior of various malignant tumors. DR refers
to the formation of excessive fibrosis surrounding invasive

tumor cells. Based on the distinctive products of activated

B O L% FLHEIZ mature, intermediate, immature
2T HZ L8 T&ED (Ueno H, et al. Gut 2004)
Z® DR HBFUIRKMED BAF R THRIGIE L 720 |

TNM SHAZIZ L ETLEERF L0 bR TH%Y
BIHE & 7R3 2 & Y % % Al ) & R R 3UBR (SACURA
trial) & & LI O BERIF I BV TOREN TV D, =
AVE CTOREMEFIEIZ LV &b THRARR R IREE w2
Y5 immature ZRERVE ORHEIE. BE MLE R
THRERYMENZ L L,
periostin & V-5 7= pro-tumor (Z# < EENFBLL . HrHf
He % ST BRHESERIAR Tk ADAMDY, -10, and -17 mRNA
ORI ENZEBHLNERSoTNS, BT
preliminary 72 FHE R CTld & 2 3, IR L2 B BRIG %

fibroblasts, i.e., hyalinized collagen bundles and myxoid
stroma, both appear exclusively at the desmoplastic front,
DR is categorized as mature, intermediate, or immature on
HE-stained glass slides of CRC (Ueno H, ef al. Gut 2004).
This system has been demonstrated to have a greater
prognostic power than that of tumor factors, including TNM
stage, in some clinical settings (SACURA trial), including a
prospective multicenter study. To date, we understand that
fibronectin, tenascin,  immature stroma, a DR category associated with adverse
prognostic outcome, is characterized by hypovascular and
restricted distribution of immune cells, abundant tumor-favor
ECM components including periostin, and highly expressed

ADAMDO, -10, and -17 mRNA in fibroblasts. In addition, our

2kt D IR HARGUEIC B BT 2 ATREtE b R ST D,
FRAEMER R I3 2 DS FONES/TRVE b 2 v &
L7eBEED R & 2 03 BRIRAIA AMEIZZ L, ek
HEEBIZ 35 1T 2 B HELE MG (CAF) O#§RE % Sk
% EAEE SN DA DR FEICIE, Fiiz e THREEE LT
DOEBNDIFRF SN D OFHTe 63 BN IE T 62T 72
0 >5d % CAF DAY F~DB 5% A BHREL PR R
WCHIERT 5 FE L 72 0 155 U CHIRF S v 0 AR
BROMHZEX LIS H%OMFERRNEEN D,

previous study suggested that immature DR was associated
with poor pathological response after chemoradiotherapy.
Our histological DR categorization may pave the way in
not only improving prognostic prediction but in
understanding stromal contribution to cancer biology
through activated function of cancer-associated fibroblasts
(CAF) in pathological practice. Further investigations to
disclose its molecular background will better determine the

value of characterizing desmoplasia at the tumor front.

F—TU— N BRHEVERVE S (DR), 8 B LR AE 2R
(CAF), K

Key words: desmoplastic reaction (DR); cancer-associated
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Matrix metalloproteinases (MMPs) 1. 73AHEFH,
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IR &5 2 & C, HilaiESE), SKAIMHE, fiasEE
WL D BN TG 2 5T D 12D O =72 T F & AL
WE Lo THET 5,

E 5|2, MT1I-MMP @ EphA2 a3 v 7 1%% D N K
Wr b & Ml S PEAE - IFRES S, & 2T T O U
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Proteolytic processing of EphA2 by MT1-MMP
converts it from a tumor suppressor to an
oncoprotein

N. KOSHIKAWA
Division of Cancer Cell Research, Kanagawa Cancer Center
Research Institute

Eph receptor tyrosine kinases are considered candidate
therapeutic targets in cancer but they can exert opposing
effects on cell growth. In the presence of its ligands, the Eph
receptor EphA2 suppresses signaling by other growth factor
receptors, including ErbB, whereas ligand-independent
activation of EphA2 augments ErbB signaling. To deploy
EphA2 targeting drugs effectively in tumors, the
anti-oncogenic ligand-dependent activation state of EphA2
must  be discriminated ~ from  its oncogenic
ligand-independent state. Since the molecular basis for the
latter is little understood, we embarked on a study of how the
activation state of EphA2 can be switched in tumor tissue.
We found that the ligand-binding domain of EphA2 is
cleaved frequently by the membrane metalloproteinase
MTI1-MMP, a powerful modulator of the pericellular
tumor cells. EphA2 immunostaining
revealed a significant loss of the N-terminal portion of
EphA2 in areas of tumor tissue that expressed MT1-MMP.
Moreover, EphA2 phosphorylation patterns that signify
ligand-independent activation were observed specifically in
these areas of tumor tissue. Mechanistic experiments
revealed that processing of EphA2 by MT1-MMP promoted
ErbB signaling, anchorage-independent growth and cell

environment in

migration. Conversely, expression of a proteolysis-resistant
mutant of EphA2 prevented tumorigenesis and metastasis of
human tumor xenografts in mice.

Furthermore, a preliminary study wusing clinical
specimens showed EphA2 fragment that is released by the
proteolysis was frequently detected in sera obtained from
pancreatic carcinomas but not in that of healthy volunteers.
Overall, our results showed how the proteolytic state of
EphA2 in tumors determines their effector function and may

serve as a biomarker for targeted therapy.

F—U—F: MT1-MMP, > 7/ niEd&iE

Key words: MT1-MMP, Signal transducer
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CD147 promotes progression of cholangiocarcinoma cells via regulating expressions of monocarboxylate
transporters 1/4 in through AKT/FOXO3/NF-kB pathway

P. Dana'??, K. Vaeteewoottacharn'?, R. Kariya®, S. Okada®, S. Wongkham'*

'Department of Biochemistry, 2Cholangiocarcinoma Research Institute, Faculty of Medicine, Khon Kaen University, Khon Kaen, Thailand,

3Division of Hematopoiesis, Center for AIDS Research, Kumamoto University, Kumamoto, Japan

[Objective] Cancer cells have high glycolytic rate and high lactic acid production, which is exported via monocarboxylate
transporters (MCT-1/MCT-4). CD147 or extracellular matrix metalloproteinase inducer (EMMPRIN) serves as the
chaperone for fully function of MCTs. This study is aimed to reveal the molecular mechanism by which CD147 promotes cell
progression via regulating expressions of MCTs 1/4. [Methods] The expressions levels of CD147, MCTs 1/4 in human CCA
tissues were determined using immunohistochemistry. CRISPR cas-9 system was used to establish two CD147 knockout
clones (CD147 KO) in a CCA cell line. Cell migration and invasion were determined using Boyden chamber assay.
Expressions of target proteins were determined using western blotting. [Results] CD147, MCTs 1/4 were
overexpressed in CCA tissues compared with the normal bile duct cells. Depleted CD147 expression significantly decreased
migration and invasion abilities together with reduction of pAkt and MCTs 1/4 expressions in KO cells. The mechanism by
which CD147 modulating the progression of CCA cells was shown to be via FOXO3 and NF-kB. Knockdown of FOXO3
expression using siFOXO3 could reverse the migration/invasion abilities of the CD147-KO cells by increasing the
expressions of MCT-1/MCT-4 and pp65. [Conclusion] CD147 enhances progression of CCA cells by activating Akt, which
sequentially decreased FOXO3 activity that conversely increased NF-kB and MCT-1/MCT-4 expressions.

Key words: CD147, MCTs, FOXO3
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Pleuroparenchymal fibroelastosis: Its unique histology

and physiology
K. Watanabe!, Y. Kinoshita® 3, H. Ishii%, K. Nabeshima®

!General Medical Research Center, Department of
Respiratory Medicine, *Department of Pathology, Fukuoka
University School of Medicine

Since idiopathic PPFE became a member of idiopathic
interstitial pneumonias (IIPs) of the revised international
classification of IIPs in 2013, PPFE has been well known
among pulmonologists. Since dry cough or exertional
dyspnea occurs insidiously with restrictive ventilatory
impairment in patients with PPFE as does in those with
IPF/UIP, many patients with idiopathic PPFE were wrongly
diagnosed as having IPF. However, fibrotic lesion in PPFE is
different histologically from that in UIP. Histological and
physiological characteristics in PPFE are as follows:

1) Fibrosis is dominant in subpleural areas of upper lobes.

2) Intra-alveolar collagenosis, which seems to be the result of
unresolved resolution of organizing pneumonia.

3) Alveolar septal elastosis.

4) Toward the pleural surface, collagen-filled alveoli were
gradually replaced by densely packed elastic fibers resulting
from the collapse of the alveoli.

5) Flat chest (decreased ratio of anteroposterior diameter to
transverse diameter of the bony chest cage), which is
observed in patients with PPFE, impairs to expand lungs
fully in inspiratory phase, resulting in compression of the
alveoli and more remarkable restrictive impairment.

6) Flat chest-induced restricted movement of the lungs leads
to severer decrease in forced vital capacity(FVC) than in total
lung capacity(TLC) in addition to the increased residual
volume(RV)/TLC.

7) These pathophysiologic characteristics in PPFE imitates
those in patients with scoliosis showing chest wall deformity

with respiratory insufficiency.

F—U— N RIEEOHREAE, SRR, BRRRAE

Key words: pleuroparenchymal fibroelastosis(PPFE), elastic

fibers, collagen fibers
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Molecular mechanism of elastic fiber assembly

Tomoyuki Nakamura

Department of Pharmacology, Kansai Medical University

Elastic fiber is an extracellular matrix that confers
resilience on elastic tissues, such as lungs, arteries, and skin.
Elastic fibers deteriorates in the course of aging, and are also
degraded by proteases secreted by immune cells. However, its
turnover rate is extremely slow and it is difficult to regenerate
elastic fibers especially in aged tissues. Deterioration or
degradation of elastic fibers is a direct cause of emphysema,
skin looseness. the

arteriosclerosis, or Understanding

molecular mechanism of elastic fiber assembly and
identifying the reason why elastogenesis does not occur in
aged tissues would lead to new therapeutic strategy to many
aging-related diseases.

Elastic fiber assembly processes include microfibril
bundle formation, self-aggregation (coacervation) of elastin,
deposition of elasin onto microfibrils, and crosslinking of
elastin. However, major components of elastic fibers such as
elastin and fibrillin, or crosslinking enzyme, lysyl oxidase,
are not sufficient to construct elastic fibers. Recent studies
have revealed that several secreted proteins, such as fibulin-4,
5, and LTBP-4, are required for organizing the assembly of
elastic fiber components. I will overview the recent progress

in the roles of such organizing molecules in elastic fiber

assembly.

F—U— R . X727 07 UL, Fibulin

Key words: elastic fiber, microfibril, fibulin
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Exercise is not only for glycemic control but also for

T. Nomiyama, T. Tanase

Department of Endocrinology and Diabetes Mellitus, Fukuoka

University, School of Medicine

Recently, diabetes mellitus has become national health
problem and it is expected that we have more than 10
million patients with diabetes in Japan. As the reason why
patients with diabetes is growing, much attention is focusing
on overeating and western style diet. However, lack of
exercise and physical activity is also critical risk factor
contributing diabetes. Although average HbAlc is going
down constantly, BMI of patients with diabetes is increasing.
To achieve glycemic control without weight gain, we should
thorough diet and exercise education in patients with
diabetes. The mechanisms by which exercise reduces blood
glucose level are improving insulin sensitivity following
upregulation of insulin-induced glucose uptake and
activation of direct glucose uptake into muscle. However, the
most important effects of exercise could be reduction of
body weight and improvement of body composition, while
insulin and insulin secretagogues reduce blood glucose with
weight gain. Current leading cause of death in Japanese
patients with diabetes is cancer, and obesity and its’ related
pathophysiology, such as inflammation and
hyperinsulinemia, are very critical risk factor of cancer.
Accordingly, reducing both blood glucose and bodyweight
by exercise will inhibit not only hyperglycemia but also
cancer progression. In addition, it was reported that exercise
changes glucagon secretion to GLP-1 secretion from
pancreatic a cells through increasing serum IL-6 level to
improve glycemic control. GLP-1 receptor agonist is popular
anti-diabetic agent. Further, we have reported that GLP-1
receptor agonist attenuates cancer growth using prostate and

breast cancer models. In conclusion, exercise might be a

T D EEMEE MO T-AEIEEIEWRDI 727 /V K7~  miracle drug of diabetes not only for glycemic control but
T EHB N D, also for cancer inhibition.
X—U— R BERIE, EEEE, B Key words: Diabetes Mellitus, Exercise, Cancer
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Phenotypic change of skeletal muscle fiber after modulation of Ga13

Sang Geon Kim and Ja Hyun Koo

College of Pharmacy, Seoul National University, Seoul, Korea

[Objective] Skeletal muscle is a key organ in energy homeostasis due to its large requirement for nutrients. Heterotrimeric
G proteins serve as switches to potentiate or blunt adaptive responses to environmental change. In the present study, we
show that Ga13 expression is coupled with metabolic status in muscle.

[Results] Muscle-specific Ga13 gene ablation drove oxidative conversion of myofibers accompanied by increases in
mitochondrial biogenesis and cellular respiration. Mechanistically, Ga13 and its downstream effector RhoA greatly
suppressed nuclear factor of activated T-cells 1 (NFATcl), a chief regulator of myofiber conversion, by Rho-associated
kinase 2 (Rock2)-mediated phosphorylation on its Ser243 residue. Moreover, Ser243 phosphorylation of NFATc1 was
markedly increased after exercise and decreased in diabetic patients or obese animal models. During high-fat feeding, Go.13
gene knockout significantly enhanced whole-body metabolism and energy expenditure, resisted against obesity and hepatic
steatosis, and established insulin sensitivity not only in muscle but also in liver.

[Conclusion] Our results define a crucial role for Go13 in systemic energy homeostasis and suggest that Go.13 modulation

could lead to a new approach for the treatment of metabolic diseases.

Key words: Ga13; Rock2; NFATc1; muscle fiber type mitochondrial biogenesis.
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The true colors of myofibroblast in heart - where it

comes, and where it goes -

Noboru Ashida, Takeshi Kimura

Kyoto University Graduate School of Medicine,

Department of Cardiovascular Medicine

It is widely accepted that myofibroblast plays a central role
in fibrosis, but its character has not been fully unveiled, and
even its definition is not fixed. In the recent cardiovascular
research, fibroblast in the heart attracts more and more
interest and detailed knowledge has been accumulated,
however, the true colors of myofibroblast is more and more
vague. It would be quite essential to investigate the real
character and function of myofibroblast for regulating
fibrosis.

I would like to review recent progress in the cardiac

myofibroblast research including our data, and discuss where

it comes from, and where it goes to.

F—U— R D AR, BRAE(L

Key words: Heart, Myofibroblast, Fibrosis
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Phagocytosis of dead cells by myofibroblasts during
myocardial infarction

M. Nakaya! 2, H. Kurose'

! Department of Pharmacology and Toxicology, Graduate
School of Pharmaceutical Sciences, Kyushu University ; 2

AMED-PRIME

In myocardial infarction, myocardial cells dominated by
infarcted blood vessels undergo necrosis. These necrotic
cells are promptly phagocytosed by phagocytic cells such as
macrophages. Rapid phagocytosis plays an important role in
the pathogenesis of myocardial infarction and suppresses
inflammatory reactions caused by leakages from dead cells.
However, the molecular mechanisms governing the
phagocytosis of dead cells during myocardial infarction
remain unclear.

We investigated molecules related to phagocytosis that
showed increased expression levels in the heart after a
myocardial infarction model treatment. We found that the
expression levels of Milk Fat Globule EGF factor-8
(MFG-E8) markedly increased after treatment. MFG-ES8
promotes phagocytosis by bridging the phosphatidylserine
exposed on the surface of dead cells and integrin avp3 on
the surface of phagocytic cells.

We then determined the cell population that expressed
MFG-ES in infarcted hearts and found that myofibroblasts
executing fibrosis expressed MFG-E8. We assessed how
MFG-E8 and cells producing it (myofibroblasts) are
involved in phagocytosis of dead cells during myocardial
infarction and in cardiac conditions following myocardial
infarction.

I will present our results on phagocytosis of dead cells in

heart diseases.

Key words: Myofibroblasts, phagocytosis, MFG-E8
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Proteoglycans and Glycosaminoglycans in Aged and Photoaged Human Skin

Jin Ho Chung, M.D., Ph.D.

Department of Dermatology, Seoul National University College of Medicine, Seoul, Korea

Collagen and elastic fibers are the most important structural components in the skin, and their changes during photoaging
and intrinsic skin aging have been studied for long time. However, recovering the skin aging-related phenotypes seems
still unpromising. Therefore, studying other components like glycosaminoglycans (GAGs) and proteoglycans (PGs) is
necessary for better understanding of skin aging. To find important GAGs and PGs in skin aging process, changes of
various GAGs and PGs in intrinsically aged and photoaged skin were investigated. In intrinsically aged skin, dermal
content of total sulfated GAGs (tsGAGs) was reduced, compared with young adult, but dermal hyaluronic acid (HA) did
not change. In contrast, tsGAG and HA contents were increased in photoaged skin, compared with intrinsically aged skin.
For further analysis of sulfated GAGs, we developed a method for measuring each GAG content using GAG-degrading
enzymes and tsGAG measuring kit, which can estimate contents of dermatan sulfate (DS), chondroitin sulfate (CS),
keratan sulfate, and sum of heparin and heparan sulfate. In intrinsically aged skin, dermal DS and CS contents were
significantly reduced, while in photoaged skin, all sulfated GAGs except DS showed increasing tendency compared with
intrinsically aged skin. Among skin-abundant PGs, immunostaining revealed that decorin and biglycan were reduced in
aged skin, but versican was accumulated. GAG chain lengths on decorin and biglycan were also reduced in intrinsically
aged skin, while increased in photoaged skin. CS/DS synthesizing enzymes also showed similar patterns. Taken together,
reduction of DS in intrinsically aged skin is due to the reduction of decorin and biglycan amounts and their GAG chain
synthesis, and the increase of CS in photoaged skin seems to be related to the accumulation of versican. Therefore, these
changes of GAGs and PGs in aged skin may participate in the development of aging-related phenotypes in intrinsically
aged and photoaged skin.

Key words:  Skin aging, glycosaminoglycan, proteoglycan
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Role of CD25 on lymph node-fibroblastic reticular cells (LN-FRCs) in CD4 T cell differentiation

S-H. Lee, DE Kim, TW Kim, HJ Lee, M Kim

Graduate School of Medical Science and Engineering, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea

Lymph node-fibroblastic reticular cells (LN-FRCs) not only provide functional structure to LNs, but also play an important
role in the interaction between T cells and antigen-presenting cells. However, their roles in the differentiation of naive
CDA4 T cells remain unclear. Here, we report that FRCs in T cell zones of LNs express IL-2 receptor a chain (IL-2Ra), CD25
only among hetero-trimer of IL-2R. LN-FRCs provide naive CD4 T cells with IL-2 in a trans-presentation manner through
CD25, thereby facilitating early IL-2-mediated signaling. As LN-FRCs frans-presented IL-2 by CD25 to neighboring CD4 T
cells, CD25-deficient LN-FRCs attenuated STATS phosphorylation of naive CD4 T cells. Furthermore, CD25-deficient
LN-FRCs promoted T helper 17 (Th17) cell differentiation and induced expression of genes involved in Thl7-mediated
immune responses. Hence, Th17 cell-mediated inflammatory disease was markedly enhanced in mice lacking CD25 on
LN-FRCs. Therefore, our results suggest that CD25 expression on LN-FRCs regulates CD4 T cell differentiation by
modulating early IL-2-mediated signaling of neighboring naive CD4 T cells, and thus influences the overall property of the

immune responses.

Key words: LN-FRCs, CD25, Th17 differentiation
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Fibulin-7 is a heparin binding matricellular protein

that promotes renal tubular calcification in mice

Jun Tsunezumi', Hidekazu Sugiura®, Thang Bui Quoc?,

Makoto Kuro-O*, Hiromi Yanagisawa’

! Division of Nephrology, UT Southwestern, Department of
Medicine IV, Tokyo Women’s Medical University, *"TARA
Center, University of Tsukuba, “Center for Molecular

Medicine Jichi Medical University

Ectopic calcification occurs during development of
chronic kidney disease and has a negative impact on
long-term  prognosis. The precise
mechanism and prevention strategies, however, are
not established. Fibulin-7 (Fbln7) is a matricellular
protein structurally similar to elastogenic short
fibulins, shown to bind dental mesenchymal cells and
heparin. Here, we report that Fbln7 is highly
expressed in renal tubular epithelium in the adult

molecular

kidney and mediates renal calcification in mice. In
vitro analysis revealed that Fbln7 bound heparin at
the N-terminal coiled-coil domain. In
Fbin7expressing CHO-K1 cells, exogenous heparin
increased the release of Fbln7 into conditioned media
in a dose-dependent manner. This heparin-induced
Fbln7 release was abrogated in CHO-745 cells
lacking heparan sulfate proteoglycan or in CHO-K1
cells expressing the FbIn7 mutant lacking the
N-terminal coiled-coil domain, suggesting that Fbln7
was tethered to pericellular matrix via this domain.
Interestingly, FbIn7 knockout (Fbin7/) mice were
protected from renal tubular calcification induced by
high phosphate diet. Mechanistically, FbIn7 bound
artificial calcium phosphate particles (aCPP)
implicated in calcification and renal inflammation.
Binding was decreased significantly in Fbin77
primary kidney cells relative to wild-type cells.
Further, overexpression of Fbln7 increased binding
to aCPP. Addition of heparin reduced binding
between aCPP and wild-type cells to levels of Fbin7”
cells. Taken together, our study suggests that Fbln7
is a local mediator of calcium deposition and that
releasing Fbln7 from the cell surface by
heparin/heparin derivatives or FbIn7 inhibitory
antibodies may provide a novel strategy to prevent
ectopic calcification in vivo.

FoT— R BERKAL, ~SU Y, TTRFY

Key words: Heparin, calcification, elastin



WS- 2

fn< )y ) REBHE polydom &1 U /REFHFLE
BF7UoFARIF -2 EOREEBAAD=XLD
R

g (W) . NEREME,
B P 2
NN R
TSR SR

Polydom (BI/4 SVEP1) %3500 7 X /E&LL EDOE KX
st~ N Y v 7 A(BCMEHRE TH 5, HBiFFE=E
TIERLL 7= polydom / v 7 7 v F(KO) ~ v A%, &
B o NREAE L CTHAEBER IR A2 TRET L
722 &5, polydom XV XEDORAIZEE ECM
ThDH I EEHS NI L (Circulation Res., 120,
1276-88, 2017), KO ~ 7 A Zfighr 4 %@ TH ~ X
polydom 73V >/ % %ﬁi.%’(“&)éT/‘/?i‘fkiﬁ;‘/
-2 (Ang2) LFFRMICHEET DL 2RA L, £2
T polydom = Ang2 OfEEHALDOIRIE & 57 7=,

~ 7 Z polydom % N Kl 7> & Hl - 72 KIBZE iK%
WSO HWZEITIC LY, 21 FHO CCP RAA >
(CCP21)% Ang2 & OFEGICEHETH D Z LML M
L7po7z, LIAT, B b polydom @ CCP21 ECiEi
JE &R 5 —H LA (SNP) 238t S Tun7=(N.
Engl. J. Med., 374, 1134-44, 2016), Ang2 |Z/& )£ &
ORIE LA SN TR Y, SNP s STV D EAT
2 Ang2 L OFEGITHEL TV D ATREMEZ T2 135 2
7o T2 T~ AD CCP21 KA A LA BMTHE S
7oA 2 R L | 2699 % H @ Asp (B b TSNP 23l &
TS 2702 % H D Asp (THHY T 2) A4 EHR L7
ERRZER L, Ang2 & OFEEEfRIT LTz, & 2 A,
Asp2699 (T Ang2 & DFEEICEBEII oz, —
¥, CCP21 LORIDOT I / Bz E# LA REKEZ WL
ONMERLL CgHT L7z & 2 A, CCP21 @ N Rz 17
E9 2% 2617 %FH O His & 2619 % H D Asp # EH#T 5
L. Ang2 L OFREEDIRITHEKT D Enbhotz,

PLEMNG, B hOEImE & Bi#EJ 5 polydom CCP21
= SNP 1% Ang2 & OFEAIZITERZRNWZ & £L T
CCP21 Lo His2617 & Asp2619 28 Ang2 & DFEAIC
BETHLZ EPHLNE T,

FR"ESN

i ~ kU7 Y—LFF (=)

The molecular mechanisms underlying the interaction
between extracellular matrix protein “polydom” and
lymphangiogenic factor “angiopoietin-2”

Ryoko Sato-Nishiuchi, Chisei Shimono,

Nanami Morooka, Kiyotoshi Sekiguchi
Division of Matrixome Research and Application, Institute
for Protein Research, Osaka University

Polydom (also named SVEP1) is a large extracellular
matrix (ECM) protein having more than 3500 amino acids.
Previously, we reported that polydom knockout (KO) mice
showed severe lymph edema, and died immediately after
birth due to the respiratory failure; thus polydom is an ECM
the development

(Circulation Res., 120, 1276-88, 2017). In this report,

essential for of lymphatic vessels
we found that polydom binds to the lymphangiogenic
factor “angiopoietin-2 (Ang2)”. In this study, we tried
to identify the Ang2 binding site on polydom.

Using a series of recombinant mouse polydom
proteins with N-terminal deletions, we mapped the
Ang2 binding site to the 21st CCP domain (CCP21).
Previously, single nucleotide polymorphism (SNP) on
CCP21 of human polydom has been shown to be
associated with hypertension (N. Engl. J. Med., 374,
1134-44, 2016). Ang2 also has been shown to be
associated with hypertension, thus, we predicted
that the SNP may affect the Ang2 binding activity.
Using recombinant mouse CCP21 protein and its
mutants substituted of Asp2699 (corresponding to
human SNP Asp2702), we investigated the effect of
Asp2699 substitution on the Ang2 binding. Contrary
to our prediction, the substitution of Asp2699 did not
affect the Ang2 binding activity of CCP21. We also
produced other
demonstrated that substitution of His2617 and
Asp2619 on the N-terminal region of CCP21 almost

substitution mutants, and

completely abrogated the Ang2 binding activity.

These results indicate that the SNP on polydom
CCP21 1is irrelevant to the Ang2 binding while
His2617 and Asp2619 are critically involved in the
Ang?2 binding to CCP21.

*—U—F: Polydom, 7 ARTT -2

Key words: Polydom, Angiopoietin-2
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Opioid growth factor receptor-like 1; an exosomal
protein as a novel biomarker and the therapeutic
means of fibrotic liver regeneration.

Takayo Yanagawa', Hideaki Sumiyoshi', Sachie Nakao',
Daigo Kasahara', Hiromi Chikada', Akihide Kamiya',
AkihiroYokomori®, Yutaka Inagaki'

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

2 Department of Internal Medicine,
Kitasato University Medical Center

Liver cirrhosis represents a consequence of chronic
inflammation and fibrosis and its regeneration is severely
impaired. 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. We have previously identified opioid
growth factor receptor like-1 (OGFRL1) as a novel bone
marrow  cells-derived accelerator of fibrotic liver
regeneration.

Intrasplenic administration of OGFRLI1-expressing cells
into CCls-treated mice enhanced a BrdU incorporation in
hepatocyte and induced hepatic gene expression of
a-fetoprotein and cell cycle-related factors such as cyclins
after partial hepatectomy, suggesting accelerated
mobilization and proliferation of hepatic progenitor cells
(HPCs). Twenty-four hours after a single CCly injection,
OGFRL1 protein was observed as characteristic dots in the
cytoplasm of zone 2 hepatocytes that surrounded the
damaged hepatocytes in zone 3. At this time point, OGFRLI1
was detected transiently in the circulating blood as an
exosomal protein. Forty-eight hours after a single CCly
administration, some of the immunoreactive OGFRL1
protein was located on chromosomes in the dividing
hepatocytes. In addition, purified exosomes from a single
CCly treated mice sera enhanced an uptake of BrdU in
primary hepatocytes.

OGFRLI1 is suggested to be a novel biomarker and the

therapeutic means of fibrotic liver regeneration.

F—U— N fFRMEL. BFEAE =2 Y Y —A

Key words: Liver fibrosis, Liver regeneration, Exosome
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PLEKHM1-DEF8-RAB7 complex regulates lysosome

positioning and bone homeostasis

Toshifumi Fujiwara'?, Shigiao Ye?, Yoshihiro Matsumoto!,

Yasuharu Nakashima', Haibo Zhao?

! Department of Orthopaedic surgery, Kyushu University,

2 University of Arkansas for Medical Sciences

[Objectives] To maintain bone homeostasis, bone matrix,
which is mainly consisted of skeleton, is resorbed by
osteoclast (OC) differentiated from peripheral monocyte. To
investigate the resorption function of OC, we focused on a
lysosome adaptor protein, PLEKHM1 (PLK1), whose
mutation causes osteopetrosis, due to diminished lysosome
trafficking and ruffled border formation in OC. [Methods] To
elucidate the mechanism(s) by which PLKI1 regulates
lysosomal secretion in OC, we generated germline and

Cathepsin K (CTSK)-Cre conditional PLKI1
C57BL/6J mice. We analyzed the bone structure by micro CT

deficient

and histology (in vivo) and these OC function by in vitro
culture isolated from these mice. [Results] All mice grew
normally. Both PLK1 deficient mice increased bone mass.
In vitro, OC, actin-ring, and microtubule formation were
normal in PLK1 null OC. But, the resorptive capacity of
PLK1 null OC was markedly reduced. Specifically, a series
of morphological, functional, and live cell imaging studies
revealed that loss of PLKI1 abrogates the peripheral
distribution of lysosomes and bone resorption. Using
immunoprecipitation and mass spectrometry, we identified
several novel PLK1 interacting proteins in OC, including
DEFS8, FAM98A, and NDEL1. Further, we determined DEF8
binding site of PLK1 and promoting the interaction with a
lysosome-associated small GTPase RAB7. FAM98A and
NDEL1 with PLK1 connects lysosomes to microtubules.
Moreover, suppression of these genes in OCs by shRNAs
inhibited secretion and bone

dramatically lysosome

resorption. [Conclusion] PLK1 comprising a molecular
complex is indispensable for bone homeostasis in mice as is

the case in rats and humans.

F—U— R WEME, BRI, B~ Y v s R

Key words: osteoclast, bone resorption, bone matrix



WS-5

1 Ba5—-4Froagdbsstr7atd o T RBOKH
FHBICETDSM4 T A=V T
HHRIE ' B R, B S A
PILRER 2, EHEE 2 BIG— ' fitEE 3, Ay °
'HOR LERPAMBLTLERE, *EEE 7 a0 — LA )
N—varvry— SERERFEFE., * B I/
77— BRSBTS E P TR

[BE] =277 1% B, B, B, g voiz
BEAEMRICAFE L. i&yn7gwﬂgmé%®%wﬂ
HEED LD AEGHEERICET 507 LV TORE#R
MREZ LW, B, BT Y v~ T FFEZ 7 Sk
FRHEIE & W o TR CIX 2 7 — 5 v OB B 72 B
MWHE SN TWNDEDD, 20D = L MRNIIERREMEI % 5
LSLTWAREED12EEXBND, FxlL, 27—
FroORWBLIOR Ty Il nwaomASKIBRED
fiFAEZ AN E LT, 27— TFATA A=V T
AT LEBRFE LIz, AENE 1R a7 — 7 COREREH
H9 5, [H1E] Preprocollagen al $5(23 C EGFP £
KO mCherry % 7 Z{HINCE B ENL A MG L. BN
fakk NIH3T3 Hifads L Ot MRMESE I CREL S W7,
TN T RO T AR L OEMEL I
KDA A= TN ERAT o T, [FE5: - EB %] Blue
Native PAGE fi##TIZ L 0 fifaN Caa 7 —7 o2&t
SEEMU EBNER I TWDE Z L&, £/, BT K
Blickvia g —rregoiosicas —7

URRHERTER SN TCWD Z E AR L2, T A T A A —
OV TEMTCIX. trans—Goldi Network (22T, 24U
F TICHE S 172 cis—Goldi network & [RIVA XEERD
K& O WERLIZ X 0 flash~EIZ N 2 5723 8l
Ihiz, ey 7RI OV TIE, BEfFOEH & 2
e . Feag—rrONEKEBLONCKmD T AT
FRPB, ZNENR 5T S, B 5iEm %
TEDTENRHEMNE o7, AT, HESBAMERIC
ié%?%%ﬁ@®%ﬁ:i@ﬂ7~#ym7mﬂv
7B L OSBRI B W T AR E NS - 72 AN o
u%f%%AWmfﬁfé:k%ﬁ&Lﬁ@$:7w&
VeTGATARA=D U T VAT ALY Tk THRIR
HThHoTmaTd T DEEGHRA T =ALIEL T
F LV TOREfRNPRE R LIS D,

Analysis for secretion and processing of type I
collagen with live-imaging in fibroblast cells

T. Tanaka' T. Yanagawa’, T. Moro>*, T.
Uchiyama?, O. Ueda?, Y. Tagawa', Y. Inagaki’, T. Ikoma®
ISch. of Life Sci & Tech., Tokyo Tech.; 2Shiseido Global Innovation

M. Tsunenaga?,

Center; 3Faculty of Med. Tokai Univ.; *“Minophagen Pharm. Co.; >Sch.
of Materials & Chemical Tech., Tokyo Tech.

[Objective] Collagen is included in tissues such as dermis,
bone, ligament and cartilage, constituting about 30% of
protein content of a whole body. However, the process of its
biosynthesis is not sufficiently understood at the molecular
level, leading to the difficulty of dissolving pathogenic
mechanisms of disorders such as collagenosis, rheumatoid
arthritis and fibrosis including hepatic cirrhosis. We
constructed a collagen live-imaging system to dissolve the
process of its biosynthesis. Here, we investigated type I
collagen with the system in fibroblast cells. [Methods] We
searched some points, at which EGFP and mCherry tags can
be added, in human preprocollagen type I alpha 1, and
expressed the tagged protein in NIH3T3 cells and human
fibroblast cells. These cells were subjected to biochemical
analyses and live cell imaging analyses. [Results] Blue
native PAGE analysis showed that the tagged collagen
assembles into multimer more than trimer, and analyses with
TEM and AFM showed that extracellular collagen fibers are
formed by cells with the tagged collagen. Live cell imaging
analyses showed that the tagged collagen is transported in
trans-Golgi network (TGN) with large particles, which are
nearly equal to those in cis-Golgi network (CGN) previously
reported. C-propeptide of type I collagen was processed
differently from N-propeptide in a cell. Also, live cell
imaging analysis with a confocal microscope indicated that
type I procollagen is processed in novel functional
regions along with the vertical axis in a cell. With our
collagen live-imaging system, the process of its biosynthesis

is expected to be dissolved at the molecular level.

XU R AT GATA AT
EphA2, MT1-MMP

Key words: collagen, live cell imaging, protein processing
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Collagen receptor profiling for cell attachment by

using artificial collagen

S. F. Ichise, S. Sakaizumi, R. Suzuki, T. Koide

Department of Chemistry and Biochemistry, School of

Advanced Science and Engineering, Waseda University

Recently, we developed a synthetic peptide-based artificial

collagen, and demonstrated its functionalization by
incorporating a native collagen-derived integrin-binding
sequence Gly-Phe-Hyp-Gly-Glu-Arg (Hyp: 4-hydroxy
-proline).

In this symposium, we introduced other functional
sequences that bind to other types of collagen receptor, such
as discoidin domain receptors (DDRs) and syndecans, into
the artificial collagen. By using such receptor-specific
artificial collagen, we analyzed profiles of collagen-receptor
usage that could differ according to cell types. In this
presentation, we will show results of the profiling for various
human cell lines.

We further investigated collagen-mediated signaling
responsible for promoting differentiation and neurite
outgrowth of PC12 cells, using the artificial collagen
substrate. As a result, differentiation and neurite outgrowth
were observed on an artificial collagen containing only
integrin-binding sequence. This indicates that integrin
activation is sufficient and activation of DDRs or syndecans
is not essential for differentiation and neurite outgrowth.
Possible crosstalks among collagen-receptors will be also

discussed.
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Effect of LIPUS on meniscus cells and tissues

Yusuke Kamatsuki' 2, Eriko Aoyama?, Takayuki Furumatsu',
Ami Maehara', Nobuyasu Yamanaka’, Takashi Nishida*,

Satoshi Kubota®*, Toshifumi Ozaki!, Masaharu Takigawa>

!Okayama Univ. Grad. Sch. Dept of Orthopaedic Surgery
2Okayama Univ. Dental Sch. Adv. Res. Center for Oral and
Craniofacial Sci.

3ITO Co. Litd.

*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
articular

differentiation of chondrocytes, and repairs

cartilage in osteoarthritis model; also our recent report
showed LIPUS induces CCN2 expression and production in
chondrocytes. From these findings, we hypothesized that
LIPUS treatment promotes meniscus repair by inducing
cartilage-repairing factors such as CCN2 and investigated
the effect of LIPUS on meniscus cells and tissues. In
cultured inner meniscus cells, CCN2 and SOX9 expression
significantly increased after LIPUS treatment. In cultured
outer cells, only CCN2 expression increased. In in vivo
experiments, LIPUS treatment significantly increased Ccn?2
expression in meniscus, also increased Ccn3, Acan, Sox9,
Colla2, Col2al and Vegf expression slightly. In this
presentation, we report that LIPUS promoted migration of
human meniscus outer cells, but it had no significant effect
on proliferation of human meniscus cells. In addition, we
found that rat lateral meniscus radial tears which underwent
LIPUS treatment for 1 or 4 weeks tended to heal better than
those with no treatment. These findings suggest that LIPUS
treatment would promote meniscus healing by inducing
cartilage-repairing factors such as CCN2, formation of
cartilage matrices such as aggrecan and collagen type II in

inner cells, and migration of outer meniscus cells.

F—U—F: ¥AMK, LIPUS, CCN2

Key words: meniscus, LIPUS, CCN2
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Transthyretin and Amyloid deposition in articular
cartilage: a novel mechanism in the pathogenesis of

osteoarthritis

Y Akasaki, Y Matsumoto, N Goto, T Sueishi, I Kurakazu,
M Touya, Y Nakashima

Department of Orthopaedic Surgery, Kyushu University

[Objective] Amyloid deposits are prevalent in osteoarthritis
(OA)-affected joints. The goals of this study were to define
the dominant precursor and determine if the deposits had
pathologic effects on cell and tissue function. [Methods]
Amyloid deposition in normal and OA human knee cartilage
was determined by Congo red staining. Transthyretin (TTR)
in cartilage and synovial fluid was analyzed by
immunohistochemistry and western blotting. The effects of
recombinant amyloidogenic and non-amyloidogenic TTR
variants were tested in human chondrocyte cultures.
[Results] Normal cartilage from young donors did not
contain detectable amyloid deposits but 58% (7/12) of aged
normal cartilage and 100% (12/12) of OA cartilage samples
showed Congo red staining with green birefringence under
polarized light. TTR, located predominantly at the cartilage
surfaces, was detected in all OA and a majority of aged, but
not young normal cartilage. Chondrocytes did not contain
significant amounts of TTR mRNA. Synovial fluid TTR
levels were similar in normal and OA affected knees. In
cultured chondrocytes, only an amyloidogenic TTR variant
induced cell death and the expression of proinflammatory
cytokines, and extracellular matrix degrading enzymes. The
effects of amyloidogenic TTR on gene expression were
mediated by Toll-like receptor-4 and p38 MAP kinase.
TTR-induced cytotoxicity was inhibited by resveratrol, a
plant polyphenol that stabilizes the native tetrameric
structure of TTR. [Conclusion] The findings are the first to
suggest that TTR amyloid deposition contributes to cell and

extracellular matrix damage in articular cartilage in human

OA.
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Thrombospondin-1 promotes abnormal mechanosensing

underling ascending aneurysm formation

Yoshito Yamashiro', Shin Seung Jae!, Bui Quoc Thang?, Caroline

Antunes Lino®, Hiromi Yanagisawa!

'Life Science Center for Survival Dynamics, Tsukuba Advanced
Research Alliance (TARA), University of Tsukuba

’Department of Cardiovascular Surgery, University of Tsukuba
3Department of Anatomy, University of Sao Paulo, Institute of
Biomedical Sciences

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). 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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Mechanism of mineralization formation by rat

mesenchymal stem cells
T. Kihara, Y. Kuwada, T. Uchiyama

Dept. Life and Env. Engi., Facutly Env. Engi., University of
Kitakyushu

[Objective] Biomineralization is a formation process of
inorganic substance in organisms. This process is different
from a simple calcium precipitation. The formation and
structure of the mineralized tissues, such as bone and teeth,
are highly regulated by cells. In this study, we aimed to
clarify the regulatory mechanisms of the mineralization by
osteogenic differentiated rat mesenchymal stem cells
(MSCs).

[Methods] We obtained rat MSCs from rat femoral bone
marrow. Rat MSCs were cultured with dexamethasone,
ascorbic acid, and beta-glycerophosphate to differentiate into
osteoblasts. The mineralization was fluorescence labeled
with calcein.

[Results and discussion] Rat MSCs form mineralized tissue
with three-dimensional orientation when they were cultured
in osteogenic differentiation medium. Then, we firstly
observed the mineralized tissue by SEM. On the dish
surface, uniformed hydroxyapatite layer was constructed.
Above the layer, there are many collagenous filaments with
calcified nodules. Thus, the mineralized tissue consists of
mainly 2 calcified layers. Then we examined when rat MSCs
formed the mineralized nuclear on the dish surface. We
added Pi into the osteogenic differentiation medium instead
of beta-glycerophosphate. Rat MSCs formed mineralized
nuclear tissue between 4-7 days of differentiated culture
period. Next, we examined whether Pi transporter, Pit-1
involved the formation of mineralized tissue. When Pit-1
was inhibited, the mineralization of rat MSCs was
disappeared. Thus, we assumed that membrane components

would be a mineralized nuclear at the early process of the

mineralized tissue formation of rat MSCs.

F—U—F: a7 v MREERE

Key words: Mineralization, rat MSC



A2-17

E SRR S IR AER O R OB VA B RS
DRHELIZE X FTER

A BB 2 H oA 2 RRIFEER . R S 2
BOATESRR . EHRER S, M’
‘E%k%fﬁUAHU?—VaV%

? R R R PR R AR S O SR B

UAEUT—Va/iﬁi‘

P RIRFR R IR 3 A S AT JE R B A 1 5200 B

ZIVE CThivhiui, KRR OERL L RENC E S &
R OMMALDIAERA D =X LNIEE5T 52 L2856
Ml CL“C%T: F 72, ORI IZ R IEEER O

2 ERBNE RN EE RGN THDLZ L2
%LT%kJ~ﬁ,%ﬁﬂﬁ@%ﬁmﬂ%@@iﬂﬁﬂ
WA &> THUNME & 5RiffE & W o 7o F 72 2 IERE RS
FHHTE DD, B OMMELIZ I JIFTREIZ OV T
TSN TR, 22T, KFETIEZ v b
EBRET LA, ZORICOWTHERN L. BRI
7 > Ma 1) xtHEEE, 2) AR B S 2 e RIEJEAL T 4
BT 5 A 8hEE, 3) FEhOMETE 7 AFFICH
G A2 #5361 2 BUNHERE, 4) [FRRICHRTEZ /T 29
MEREICHR Y 23072, 2 LT, SRR T#IL By
Je FTEpE 2 E L, BRE L 72 B 7 A & O G R R
E5yF- O mRNA EEREZRR L. #E, EEEYE
ATENI AN ENRE, BUGHERE, FRERE S bR VA E
ICIRECH o723, 200 3 BEM CITBIHERE, SRAEEE,
FEVEONEICEE AR LIz, £7-, BHECEESF0
HIF-10.X° TGF-B1, a-SMA, % A 7'1 25—/ > mRNA
FEHLE IR, AR S ISR LV ARICRET
& o T3, BUNHERE & o BEORIITA EZEZ R D 220
o, =K, ZA4 71 27— mRNA FEBL& (3
B, BUNHERE, WMMERFICAEZZRDT, AN
LIMIVEAERICEMEEZ T L. U EORERENS, )
DR THEAE I HIGE 253 T 2 LRI FRAE S %
Ensd & & Hic, TGF-B1 OFEBLIH] S Sk 2 A
DR SN T — 7 v OBBIFEA N T 5
EEZ B, RME &0 b BLHE O IGRER R RENfE 5
B DFAENL OTEREEIE & L CTHHTH D Z L3R
Eh.

Effects of difference in muscle contractile exercise
with electrical stimulation on

immobilization-induced muscle fibrosis

Yuichiro Honda 2, Natsumi Tanaka ', Yasuhiro Kajiwara ?,

Hideki Kataoka 2, Junya Sakamoto *, Jiro Nakano 3, Minoru

Okita 2

! Department of Rehabilitation, Nagasaki University Hospital

% Department of Locomotive Rehabilitation Science, Nagasaki
University Graduate School of Biomedical Sciences

3 Department of Physical Therapy Science, Nagasaki

University Graduate School of Biomedical Sciences

Our previous study indicated that hypoxia is related to the
mechanism of immobilization-induced muscle fibrosis, and
we showed that an electrical stimulation-induced muscle
contractile exercise with promotion of blood flow was
effective as a therapeutic strategy in suppressing hypoxia.
However, twitch and tetanus were main muscle contractile
modes, and the effects of difference in muscle contractile
exercise on immobilization-induced muscle fibrosis were
unknown. Therefore, we investigated this issue using an
immobilized rat model. The detailed experimental procedure
was as follows, rats were divided into 1) the control group,
2) immobilization group (with fixation of both ankle joints
for 4 weeks), 3) twitch group (with twitch induced in the
soleus muscle in the immobilization period), and 4) tetanus
group (with tetanus induced in the soleus muscle in the
immobilization period). Additionally, range of motion on
ankle joint dorsiflexion was measured after the experimental
period, and bilateral soleus muscles were used in the
molecular biological analyses of fibrosis-related factor. The
range of motion on dorsiflexion in the immobilization,
twitch, and tetanus groups was significantly lower than that
in the control group, and this parameter was higher in the
twitch group than in the immobilization and tetanus groups.
HIF-1a, TGF-B1, a-SMA, and type I collagen mRNA
expressions were significantly higher in the immobilization
and tetanus groups than in the control group; all parameters
in the control and twitch groups showed no significant
difference. Moreover, type III collagen mRNA expression
was significantly higher in the immobilization group than in
the control, twitch, and tetanus groups. In summary, twitch
stimulation led to suppression of hypoxia, TGF-B1 and
collagen overexpression, and myofibroblast differentiation.
In other words, muscle contractile exercise with twitch may
be more beneficial than that with tetanus as a therapeutic
strategy for immobilization-induced muscle fibrosis.

F—U— KR RE), B, AHIGHEES)
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Effect of HIF-1a inhibitor on immobilization-

induced muscle fibrosis

Yasuhiro Kajiwara !, Hideki Kataoka >3, Yuichiro Honda >*,

Natsumi Tanaka >*, Junya Sakamoto !, Jiro Nakano !,

Minoru Okita 2

! Department of Physical Therapy Science, Nagasaki
University Graduate School of Biomedical Sciences

2 Department of Locomotive Rehabilitation Science, Nagasaki
University Graduate School of Biomedical Sciences

3 Department of Rehabilitation, Nagasaki Memorial Hospital

4 Department of Rehabilitation, Nagasaki University Hospital

We have reported that overexpression of hypoxia-inducible
factor (HIF)-1a leads to immobilization (IM)-induced
muscle fibrosis, and previous studies revealed that HIF-1a
inhibition suppressed the progress of fibrosis in the viscera.
We hypothesized that inhibition of HIF-1a overexpression
in an immobilized skeletal muscle suppressed IM-induced
muscle fibrosis. This study investigated the effect of an
HIF-1a inhibitor on IM-induced muscle fibrosis. The rats
were divided into the control and experimental groups;
both ankle joints were fixed in full-plantar flexion for 4
weeks. In the experimental group, the rats were categorized
into the IM group or YC-1 group, treated with an HIF-1a
inhibitor (YC-1; 2 mg/mL/day). In addition, range of
motion (ROM) on ankle joint dorsiflexion was assessed
each week, and the soleus muscles after the experimental
period were used in the biochemical analyses of collagen
contents and HIF-la protein expression. ROM on
dorsiflexion in the experimental groups was significantly
less than that in the control group at each time point, and
this parameter was significantly higher in the YC-1 group
than in the IM group after 3 weeks. Moreover, the collagen
contents and HIF-1a protein expression were significantly
higher in the experimental groups than in the control group
at 4 weeks, and both parameters in the YC-1 group were
significantly less than in the IM group at 4 weeks. In
summary, the HIF-1a inhibitor prevented development of
fibrotic lesion in immobilized muscles, and HIF-1o may be

a new therapeutic target in IM-induced muscle fibrosis.

X —U— K. HIF-la, 78, iR

Key words: HIF-1a , immobilization, muscle fibrosis



A2-37

FEIEL-BBHICE T28#LLOREEA D =X L—
THOAT77—VERBFEOER

B e DA 2 AREH—ER 2 RS 2 SRR 4
HEPTRER 4, PP 2
VRIGKZRFE ) ~E U 7 —3 a3 U,
2 RoRF R R PR 2 o 3K & A Je R e B
UANEY T — g S,
St EREANRIRGASHRGEY BV T — a3 U
* RR KRB [ ol 3R A A e R B R IR 0 B
BRI RENCIRE S LD &M LA ER S, T 0%
FlZiE~r w77 —VOEEMPEERKE 2RI Z
EBRHLNTRS TS, L L, ZOMFIZINET
oM ENTWRW, 22T, AFETIEZ DM &K
ST D7D T O EREIT - 7. BARRIIE, SFEAr
T1, 2MAREL LT v b T A EBREMENC,
~/n7y7— (CD11b GMEMIRL) & 2 OilEERFT
&% MCP-1, Wiz, MhifitERETERE, Az R AL v (—
DOHEZ TS D MR EER), o7 R h—v %
(TUNEL FGHERERR) OBIREIC DWW TR LTz, Ok
B, REfEED CD11b BtEHIlE% & MCP-1 mRNA 5,
&, TUNEL 5GP EM S0 L4 R EhIE & bt BE L v
BCEE AR L7, REHI OV & 2 A B 2T
DHNIRD 0T, F, REBEOFHZE: & QNS AHHE
TR A PR VA AN BT & b P RREE L 0 A EICRE & R
L, FRRAHERETRIRE IC 3V CIIRE 2 @23 RE) 138 X
DERBIKEZ TR L. S6I, REEOHE R AL
EAE) 1 B CIIXREEE OFEELZROT, i) 28
THEHIVARICKELZ R L. BEORREND, 1
BEWIEBOREZ L > THBEOT R F— 2534
U, Z OEALB IR ORI & A2 O3 £ 1 8
ERBIIEFELTWS EEZBND. AT, AEfbL=E
BB, DT R b= A28 I~ a7
7= U NEETHAREMEN BN ERIB I, T e
i & U CHE OMMEIL N FEAET 2D TiElewnine
RN,

IH

Mechanisms of immobilization-induced muscle
fibrosis: investigation of the macrophage accumulatior

pathway

Natsumi Tanaka'?, Yuichiro Honda'?, Hideki Kataoka®?,
Junya Sakamoto*, Jiro Nakano*, Minoru Okita?

! Department of Rehabilitation, Nagasaki University Hospital

2 Department of Locomotive Rehabilitation Science, Nagasaki
University Graduate School of Biomedical Sciences

3 Department of rehabilitation, Nagasaki Memorial hospital

4 Department of Physical Therapy Science, Nagasaki University

Graduate School of Biomedical Sciences

Macrophage accumulation plays a key role in

immobilization-induced muscle fibrosis. However, the
mechanisms underlying macrophage accumulation in an
immobilized skeletal muscle are unclear. Therefore, rat
soleus muscles after 1- and 2-week immobilization were
used to investigate the following  parameters:
CD11b-positive cells as macrophage markers, monocyte
chemotactic protein (MCP)-1, myonuclei, cross-sectional
area (CSA), myonuclear domain size as dominant area per
and TUNEL-positive cells as apoptotic

markers. In the results, CD11b-positive cells, MCP-1 mRNA

myonucleus,

expression, and TUNEL-positive cells in the immobilization
group were significantly higher than those in the control
group for each time point, and there was no significant
difference in these parameters within the immobilization
group. Moreover, the number of myonuclei and CSA were
significantly lower in the immobilization group than those in
the control group at both time points; the CSA at 2 weeks
was significantly lower than that at 1 week in the
immobilization group. Additionally, the myonuclear domain
size was significantly lower in the immobilization group
than that in the control group at 2 weeks after
immobilization. In summary, myonuclear apoptosis in the
soleus muscles after 1-week immobilization may affect
muscle atrophy with decreased myonuclei. Furthermore, we
surmised that the macrophage accumulation triggered by
induced immobilization-induced

myonuclear apoptosis

muscle fibrosis.

F—U—F: @, Bl ~rn77—v
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Macrophage Infiltration Is a Causative Factor for
Ligamentum Flavum Hypertrophy through the

Activation of Collagen Production in Fibroblasts

T. Saito', H. Saiwai!, Y. Matsumoto', Y. Inagaki?,

Y. Nakashima', S. Okada'

"Department of Orthopaedic Surgery, Graduate School of
Medical Sciences, Kyushu University; >Department of
Regenerative Medicine, School of Medicine, Tokai
University

The ligamentum flavum (LF) is a spinal ligament located in
the interior of the vertebral canal. Hypertrophy of the LF
causes the direct compression of the nerve roots or cauda
equine, and is a major cause of lumbar spinal canal stenosis
which is one of the most common spinal disorders in elderly
people. Although previous studies have been performed on
LF hypertrophy, its pathomechanisms have not been fully
we established a LF

model

elucidated. In this study,

hypertrophy mouse and examined the
influence of macrophages on LF hypertrophy.
Induction of macrophages into the mouse LF by applying a
microinjury resulted in LF hypertrophy along with abnormal
collagen accumulation at the injured site, which were very
similar to the characteristics observed in the severely
hypertrophied LF of human.

However, macrophage

depletion by injecting clodronate-containing liposomes
counteracted LF hypertrophy even with microinjury. For
identification of fibroblasts in the LF, we used collagen type
I o, linked to green fluorescent protein transgenic mice. A
quantitative RT-PCR of selectively isolated GFP-positive
fibroblasts with laser microdissection revealed that the gene
expression of collagen markedly increased in the fibroblasts
at the injured site with infiltrating macrophages compared
with the uninjured location. These results suggested that
macrophage infiltration was crucial for LF hypertrophy by
stimulating collagen production in fibroblasts, providing
better understanding of the pathophysiology of LF
hypertrophy.
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Matrix metalloproteinase-12 secreted by Ly6Clow
macrophages improves survival and heart failure after

myocardial infarction

Akihiko Kubota !, Akira Suto 2, Kotaro Suzuki 2,

Yoshio Kobayashi !, Hiroshi Nakajima

! Department of Cardiovascular Medicine, Graduate School of
Medicine, Chiba University, > Department of Allergy and
Clinical Immunology, Graduate School of Medicine, Chiba
University

Background: An imbalance between Ly6C"¢" macrophages
and Ly6C™ macrophages inhibits tissue repair process after
myocardial infarction (MI) and promotes left ventricular
remodeling. However, the molecular mechanisms how Ly6C'*"
macrophages regulate the wound healing after MI are largely
unknown.

Methods and Results: To identify the mediators secreted by
Ly6C'" macrophages that contribute its restorative properties,
we comprehensively analyzed the transcriptome of Ly6Che?
macrophages and Ly6C"" macrophages harvested from
infarcted heart, and found that Mmp-12 was highly expressed in
Ly6C'*" macrophages. Importantly, the survival rate and cardiac
function after MI were significantly lower in MMP-12-deficient
(mmp127) mice than in WT mice. Whereas the infarct size was
comparable between WT mice and mmp12”- mice, the extent of
myocardial fibrosis as well as the number of a-SMA positive
myofibroblasts in the infarct area was significantly decreased,
and MMP-9 activity was significantly increased in mmp12™”
mice as compared with those in WT mice. The major cellular
source of MMP-9 in infarcted heart was neutrophils and the
infiltration of neutrophils in infarcted heart was enhanced in
mmpl2” mice. At 5 days after MI, mRNA expression of
CXCL1, CXCL2, and CXCLS5, -chemoattractants for
neutrophils, was significantly higher in mmp12”~ mice than that
in WT mice. Finally, anti-CXCR2 antibody treatment
attenuated neutrophil infiltration in the infarcted heart and
improved cardiac function following MI in mmp12” mice.
Conclusions: MMP-12 secreted by Ly6C°" macrophages
improves the survival and heart failure after MI possibly

through the promotion of wound healing by reducing neutrophil

infiltration.
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Key words: myocardial infarction, wound healing, MMP-12



A2-6"

EREREREECSTIRANHEEELAH=XLD

fREA -miRMEFEmICEE L T-

HE=F . REHERE? RANER . SEA R,
EHACH T Pt FARCUR . mEERR
PR E—!

MERRFEDEEAF, CHEZ S LB L ROER
o2 —HAHEL, P ESDIR RS = AR R
ERREREY NEY T = g

[B] @l 102 O IEE B RS P AE (LSS) D 797
K O— DI EHOIEENH 5, ZhE THox 13 LSS
B O IR A T, I H @B AN R
{EMNAET 22 & &4 (Sairyo, SPINE) L7=723, 7p
TR LS Z 2 2MIMRIA S T i o T, Al
ok, BHLORRIZAIGIEEICH 5 & & 2, MikiE
RSB < A MIIC A B L LSS OE e
ENHT 2 3500 & REARNZ 43 F BEELE AR 1 O FE BL O FFA K O
R FHIRET 21T o 7o, [HIE] 1240 LSS B3 (71.8
+5.6 %) OWEENE 2 M - EALCSE L, RT-qPCR
THAEICIZB D 5 %57 (COL1A-1, COL3A-1,
COL5A-1, FN) O%8l % 7l L /=, Masson-Trichrome
Pea(MT), £fi=2Z—4~ (COL1, COL3, COL5) K&
OHRRAESFEHI DO~ —H —TH 5 o -SMA DFRIEYE
ATV, MRS ORI 21T > 72, FIZ, <A
a7 LA CTHRENLRBR BT 2T, X572
SR TTEMEAL LTV D D2 i dr L7z,

Ui 5] S0 MT CHRFaICa Sh, i
A3 517-, RT-qPCR 1235 T, COL1A-1, COL3A-
1. COL5A-1, FN OFBLIHFM ML THY | HE

signal pathway 7335

Yutd |23\ T H COL1, COL3., COL5, FN 23[EETHh
572, o SMA B D i R ZE A 335 B0 RE M & b

WL, HACTHERICE»o7 (5 14.422.7%., FEHI
5.9%11.4%, p<0.05), ¥ A 7 v 7T L A Tk, KIESCIKEE
Fp EOMHMELICE D 5 signal pathway 23350 CTH E
WCTEME L LTz, [BE] SEEH ORI KR
FIE2 EIC LV BEZZ T, ANETERE I BEE T 2 Mk

Elucidation of the mechanism of ligamentum
flavum hypertrophy in lumbar spinal canal stenosis

- Focusing on myofibroblast -

F. Hayashi'!, K. Higashino?, M. Morimoto', Y. Goda®,
T. Sakai', N. Sato*, F. Tezuka', Y. Takata', K. Sairyo'

'Department  of Orthopedics, Tokushima University Graduate School;
2Department of Orthopedics, Shikoku Medical Center for Children and
Adults; 3Department of Orthopedics, National Hospital Organization
Kochi National Hospital; ‘Department of Rehabilitation Medicine,
Tokushima University Hospital

[Objective] In the lumbar spinal canal stenosis (LSS) which
is the common lumbar disorder in the elderly, hypertrophy
of ligamentum flavum (LF) is one of the main factors of the
LSS. While we previously reported that the fibrosis mainly
occurred on the dorsal side of the LF of LSS patients, why
fibrosis occurs on the dorsal side of LF has yet to be
clarified. In this study, we considered that the cause of
fibrosis is due to wound healing, therefore we focused on
myofibroblasts which play a central role in tissue repair. We
divided the ligament of LSS into the dorsal side and the
ventral side, evaluated the expression on relevant genes and
[Methods] The LF
obtained from12 LSS patients were divided into dorsal and
Gene expression (COLIA-1, COL3A-I1,
COLS5A-1, FN) in fibrosis was evaluated using RT-qPCR.

Masson-Trichrome staining (MT) to evaluate fibrosis, and

performed histological examination.

ventral side.

immunostaining of various collagen (COL1, COL3, COLS5,
FN) and aSMA were performed. Comprehensive gene
analysis was performed on the microarray. We analyzed
which signal pathway was activated on the dorsal side.
[Results] Dorsal side of the LF was stained clear blue on
MT, and it showed that there was fibrosis. Expression of
COL1A-1, COL3A-1, COL5A-1, FN was also increased on
the dorsal side in RT-qPCR. In immunohistochemistry,
COL1, COL3, COL5 was stained. Furthermore, aSMA-
positive myofibroblasts were significantly more numerous
in dorsal side than in ventral side (dorsal side 14.4 + 2.7%,
ventral side 5.9 + 1.4%, p <0.05). In the microarray, the
signal pathway related to fibrosis such as inflammation and
hypoxia was significantly activated on the dorsal side.
[Discussion] It is thought that thickening of the ligamentum
flavum is damaged by hypoxia or inflammation and
myofibroblasts related to wound healing are expressed on

the dorsal side, leading to fibrosis.
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Conophylline inhibits hyaluronan biosynthesis in
fibroblasts via TGFB-mediated pathway

T. Tezuka':>, A. Ota?, S. Karnan?, K. Yokoo?,

S. Hatano!, K. Umezawa*, H. Watanabe!

nstitute for Molecular Science of Medicine, 2Department of
Biochemistry, *Department of Plastic and Reconstructive
Surgery, “Department of Molecular Target Medicine,

SDepartment of Pharmacy, Aichi Medical University

[Objective] Conophylline is a vinca alkaloid extracted from
leaves of the tropical plant Ervatamia microphylla, which
has been shown to mimic the effect of activin A. Whereas
activin A facilitates fibrosis of pancreatic stellate cells,
conophylline inhibits it, suggesting that the compound may
serve as an anti-fibrotic drug. Here, we investigated effects
of conophylline on human foreskin fibroblasts, especially
focusing on the extracellular matrix molecules. [Methods
and Results] Our microarray analysis revealed remarkable
suppression hyaluronan synthase 2 and its antisense RNA
expression, whereas the expression of collagen genes was
unaffected. By immunostaining, collagen incorporation into
the extracellular matrix was substantially inhibited when the
cells were treated with TGFB which facilitates collagen
synthesis. An assay for protein biosynthesis exhibited a
decrease in collagen biosynthesis, concomitant with a
decrease in total protein biosynthesis, indicating that
inhibition of fibrosis is not specific to collagen synthesis.
Conophylline did not affect Smad2/3 nuclear translocation
induced by TGFp treatment, nor phosphorylation of Smad2.
In contrast, conophylline substantially inhibited ERK1/2
phosphorylation, suggesting that conophylline inhibits
hyaluronan synthase 2 expression via TGFpB-mediated
ERK1/2 pathway. [Conclusion] Taken together, our results
demonstrate that conophylline may serve as an inhibitor of

hyaluronan synthesis, rather than that of fibrosis.
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PTH2 Receptor Signal Enhances ECM Production

from Fibroblasts and Promotes Wound Repair

E Sato!, L Zhang?, CA Adase?, K Hiromatsu!, S Imafuku’,
RL Gallo?

! Department of Microbiology and Immunology, Fukuoka University
Faculty of Medicine; 2 Department of Dermatology, University of
California, San Diego ; > Department of Dermatology, Fukuoka
University Faculty of Medicine

Extracellular matrix (ECM) which is mainly produced by
fibroblasts strongly relates to the skin elasticity, wrinkle
formation and wound healing. ECM is abundantly present in
the dermis, and its major components are collagen, elastin,
glycoprotein.  We
previously found that PTH2 receptor (PTH2R), a G

glycosaminoglycan and adhesive
protein-coupled receptor (GPCR) is strongly induced by
adipocyte differentiation. Based on this fact, we investigated
the roles of PTH2R signal on the adipocyte differentiation
process from fibroblast-like precursor cells (FLPC). At first,
we transfected siRNA of PTH2R into the FLPC and
differentiated-adipocytes, and then performed RNA
sequence analysis using those cells. GO enrichment analysis
strongly suggested that PTH2R regulates some ECM
related-genes in FLPC. Especially, PTH2R strongly related
to the expression of decorin, a proteoglycan and some
procollagen genes such as COL1Al. We investigated the
mechanism by immunofluorescence staining and nuclear
immunoblotting, and then found PTH2R signal regulates
ECM related-genes by phosphorylation of CREB via cAMP
induction. Pth2r-/- mice expresses lower gene and protein of
decorin in the dermis compared with their littermates Pth2r
+/+ mice. Transmission electron microscopy of collagen
fibrils in the Pth2r-/- reticular dermis identified irregular
collagen fibrils in these mice. Finally, we investigated the
effects of TIP39, a specific agonist of PTH2R on the mouse
wound healing model. TIP39 accelerated wound repair
compared with its control, and Tip39-/- mice delayed wound
healing compared with their littermates 7ip39+/+. These
results indicate that PTH2R signal plays an important role in

wound repair process by regulating the production of ECM.

*—17U— . ECM, GPCR, PTH2 Z &K, AIEIEE
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%] Perlecan

Perlecan regulates pericyte dynamics in the
maintenance and repair process of the blood-brain

barrier in ischemic stroke

K. Nakamura'?, T. Ago®, E. Arikawa-Hirasawa’,
YS. Mukouyama®, Y. Yamada'

"Molecular Biology Section, NIDCR, NIH; *Department of Medicine
and Clinical Science, Graduate School of Medical Sciences, Kyushu
University; *Research Institute for Diseases of Old Age, Juntendo
University Graduate School of Medicine; “Laboratory of Stem Cell and
Neuro-Vascular Biology, NHLBI, NIH

[Objective] Ischemic stroke causes blood-brain barrier
(BBB) breakdown due to significant damage in the integrity
of BBB components. Recent studies have highlighted the
importance of pericytes in the process of repairing BBB
functions triggered by the upregulation of PDGFRP. We
hypothesized that perlecan, a major heparan sulfate
proteoglycan of basement membranes, may play a protective
role in BBB maintenance through the interaction with
pericytes during the repair process of the BBB disruption.
[Methods] We induced a 60-minute middle cerebral artery
occlusion (MCAO) in adult conditional perlecan-deficient
(Hspg2”-TG) mice in a CS57BL/6 background, which
express the perlecan transgene only in cartilage to rescue the
perinatal lethality of Hspg2” mice. Recombinant perlecan
C-terminal domain V (DV, endorepellin) was created for in
vitro assays. [Results] We found larger infarct volumes and
more BBB leakage in Hspg2”-TG mice than in control mice.
The control mice showed increased numbers of
PDGFR-positive pericytes around the ischemic lesion, but
this upregulation was inhibited in Hspg2”-TG mice.
Pericytes showed attachment to perlecan DV through
integrin a5B1. Perlecan DV enhanced PDGF-BB-induced
phosphorylation of PDGFRP, SHP-2, and FAK, and

promoted pericyte migration through integrin aS5pB1.
Moreover, the administration of perlecan DV resulted in less
infarction, accompanied by a significant increase in
pericytes. [Conclusion] Perlecan appears to regulate pericyte
recruitment through the cooperative functioning of PDGFRf
and integrin a5B1, which supports the maintenance and
repair of the BBB in ischemic stroke. Perlecan DV may have

a potential therapeutic effect on the BBB in ischemic stroke.

FoU— K MEREP, U o b S
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Prostaglandin E promotes vascular remodeling of the
ductus arteriosus via fibulin-1

U. Yokoyama, S. Ito, Y Ishikawa

Cardiovascular Research Institute,

Yokohama City University

[Objective] The ductus arteriosus is essential for fetal life
and immediately closes after birth to promote the transition
from fetal to adult circulation. We have reported that
prostaglandin E» (PGE»)-EP4 signaling contributed to
intimal thickening (IT) of ductus arteriosus (DA) via
hyaluronan-mediated smooth muscle cell (SMC) migration.
We aimed to examine mechanisms of PGE>-mediated
directional SMC migration toward internal lumen. [Methods
and Results] A microarray analysis revealed that fibulin-1
was the most significantly up-regulated gene by EP4
stimulation in DA SMCs. RT-PCR and western blotting
showed  EP4-mediated upregulation of  fibulin-1
(approximately 500-fold and 20-fold, respectively, n=10),
which was attenuated by phospholipase C (PLC), protein
kinase C (PKC), or NFkB inhibitors. Fibulin-1 proteins were
highly expressed in the area of IT of human and rat DAs.
Fibulin-1 binding proteins ADAMTSI1 and versican were
also expressed in DA IT. A FACS analysis demonstrated that
fibulin-1 and ADAMTS1 were derived from DA SMCs and
versican were secreted from DA endothelial cells. EP4
stimulation promoted versican fragmentation and binding of
versican fragment to hyaluronan. DA SMC migration was
increased by EP4 stimulation (n=6, p<0.01), which was
attenuated by fibulin-1- or ADAMTS]1-targeted siRNAs.
[Conclusion] PGE;-EP4-mediated fibulin-1 promotes DA
SMC migration via binding of ADAMTS-1-induced

fragmented versican to hyaluronan.

*—7U—F: Fibulinl, ADAMTS1, Versican
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Aggrecan deficiency results in a stiff cartilage matrix
and impairs skeletal growth by affecting chondrocyte

shape and columnar elongation in the growth plate.

T. Oohashi!, P. Alberton?, K. Nosaka', S. Kurihara!, M.
Edamatsu!, M. Ono', and A. Aszodi?

Dept. of Molecular Biology and Biochemistry, Okayama University
Graduate School of Medicine, Dentistry and Pharmaceutical Sciences;
2Clinic for General, Trauma and Reconstructive Surgery, LMU,

Munich, Germany

[Objective] The proteoglycan aggrecan is a major
component of the cartilaginous matrices which provides
resistance against compressive forces. The aim of the present
study was to investigate the elasticity and organization of the
cartilaginous growth plate in a novel experimentally induced
aggrecan mutant strain carrying an insertion in exon 5 of the
Acan gene. [Methods] Wild type and homozygous mutant
(Acan-ESi/ESi) mice were analyzed by histology and
immunohistochemistry. Chondrocyte proliferation and
survival was assessed by phosphorylated histone H3
immunostaining and TUNEL assay, respectively. High
resolution imaging and stiffness measurements were
performed by atomic force microscopy (AFM).

[Results] The mutant limb deposits the typical matrix
proteins including collagen II, matrilin-3 and perlecan. At
E18.5 and E14.5, the mutant growth plate proliferative zone
consisted of rounded non-oriented chondrocytes, compared
to the wild type proliferative zone with flattened, columnar
cells oriented with right angle to the longitudinal axis of the
growth. Interestingly, at E13 the shape and orientation of
mutant chondrocytes were similar to control. AFM at E14.5
and E18.5 demonstrated a stiffer matrix with denser collagen
network in the mutant compared to wild type. The mutant
cartilage had increased apoptosis and reduced proliferation
rate at E18.5.

[Discussion] We have shown that aggrecan deficiency
impairs cartilage biomechanics and results in stiffer matrix
compared to control. Interestingly, the altered matrix
mechanics is dispensable for early flattening and orientation

of growth plate proliferative chondrocytes.

F—U—F: T7VB, M TR ) B
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Integrin avB3 is a potent EMT inducer

Midori Oyama, Yoshinobu Kariya, Yasuhiro Hashimoto

Department of Biochemistry, Fukushima Medical University

School of Medicine

Integrin avp3 is a major driver of cancer progression. The
epithelial-to-mesenchymal transition (EMT) induced by
TGF-p upregulates integrin avp3 expression and promotes
cancer invasion and metastasis; however, the role of integrin
avf3 in EMT remains elusive. In this study, we report that
integrin avf3 induces TGF-B-independent EMT and also
enhances EMT synergistically with TGF-p.

Overexpression of integrin avp3 by introduction of integrin
B3 gene in lung adenocarcinoma cell line A549 induced
fibroblast-like morphology and upregulated expression of
mesenchymal makers. Inhibition of TGF-f signal by
overexpression of miR-200 or treatment of TGF-f receptor I
inhibitor, SB431542 did not affect such integrin
avp3-induced changes. Meanwhile, the EMT did not occur
in A549 cells expressing ligand binding-defective or
intracellular domain-lacking integrin 3 mutant.

avp3-induced EMT

significantly increased the cell

migration, adhesion, and proliferation of AS549 cells.

Furthermore, the cell motility was suppressed by a
functional blocking antibody against integrin ovf33.

To investigate the relationship between TGF-B-induced
EMT and avpB3-induced EMT, we examined the morphology
and EMT makers of avp3-A549 cells in the presence of
TGF-B1. Addition of TGF-B1 to avp3-A549 cells led to
more elongated mesenchymal cell morphology, and
increased and decreased expression of mesenchymal markers
N-cadherin and vimentin, and epithelial marker E—cadherin,

respectively.

T DA EEME A2 RE LT\ D, These results suggest that integrin avBf3 induces EMT by
different mechanisms from TGF-f signal and promotes
cancer progression.

X¥—U—R: 42727V avB3, EMT Key words: integrin avp3, EMT
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Expression of ADAM-9, -10, and-17 by histological
categorization of desmoplastic reaction (DR) in
colorectal cancer (CRC)

T Ao', S Mochizuki', Y Kajiwara!, K Yonemura!,

E Shinto!, T Watanabe ', M Yamadera!, T Shiraishi®,
A Sekizawa!. M Shimoda?, J Yamamoto', K Hase',
H Ueno!

'Department of Surgery, National Defense Medical College
’Department of Pathology, Keio University School of Medicine

BACKGROUND: We have reported that DR at the invasive
front in CRC is a promising prognosticator (Ann. Surg.
Oncol 22: 1504-12, 2015; Am. J. Surg. Pathol 41, 1506-12,
2017). DR is morphologically classified into mature,
intermediate, immature types. Prognosis becomes poor in
order of immature>intermediate>mature (Gut 53: 581-6,
2004). Production and decomposition of the extracellular
matrix (ECM) are strongly involved in the formation of DR,
and proteolytic enzymes such as ADAM (a disintegrin and
metalloproteinase) =~ molecules  secreted  from  the
cancer-associated fibroblasts (CAFs) are presumed to be
involved in this process. We therefore aimed to clarify the
relationship between morphological DR categorization and
ADAM expressions.

METHODS: Normal subserosal tissues and cancer tissues
were collected from CRC resected specimens, from which
normal fibroblasts and CAFs were cultured, respectively. DR
was classified into mature, intermediate, and immature types
based on hyalinized collagen bundles and myxoid stroma
which appeared specifically at the invasive front in CRC. We
compared the ADAM molecules expression by DR
classification using RT-PCR, real-time PCR, and
immunoblotting. In addition, using a manual dissection, the
tissues at the invasive front were collected by DR
categorization, ADAM molecules were quantitated by
real-time PCR. Localization of ADAM molecules was
examined by immunohistochemical staining method.
RESULTS: It was confirmed that CAFs were positive for
CAFs marker such as aSMA, fibroblast-specific protein-1,
fibroblast activation protein, and negative for CRC marker
such as cytokeratin 20. By RT-PCR, ADAM 9, -10, and -17
were positive in CAFs. Expression of ADAM 9, -10, and -17
were significantly higher in CAFs from immature-type
stroma than in those from mature-type stroma by real-time
PCR and immunoblotting. In addition, it was confirmed that
ADAM 9 and ADAM 17 were expressed in cancer stroma by
immunohistochemical staining of CRC tissues.
CONCLUSION: The expressions of ADAM-9, -10, and -17
are related to the morphological categorization of DR,
suggesting the possibility of affecting the malignant potential
of CRC. Now, we are investigating the role of these ADAM
molecules on morphological heterogeneity of DR.

F—U— N BHEEERELS (DR). 725 A BIEHRAE
Filie (CAF). K

Key words: desmoplastic reaction (DR); cancer-associated
fibroblasts (CAFs); colorectal cancer (CRC)
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Syndecan-2 extracellular domain mediates activation of MMP-7 in colon cancer cells

B. Jang!, S. Choi!, J. Yun?, W. Lee?, J. Park®, D. Shin?, E. Oh!

"Department of Life Science, Ewha Womans University; “Department of Biochemistry, Yonsei University; *College of

Pharmacy, Ewha Womans University

[Objective] During colon cancer development, syndecan-2 is upregulated to regulate colon cancer behavior. Syndecan-2 may
modulate tumorigenic activity through regulation of adhesion to the ECM which transduces tumor-related signals to the
cytosol. Besides, syndecan-2 may regulate the activity of matrix metalloproteinases (MMPs), important regulators of cancer
cell invasion. We previously reported that syndecan-2 regulates the secretion of MMP-7 and directly interacts with
pro-MMP-7 at the cell surface to promote enzyme activation, implying the involvement of syndecan-2 in MMP-7-mediated
colon cancer activity regulation. We therefore examined detail regulatory mechanism of syndecan-2-mediated MMP-7
activation. [Methods] Interaction sites were mapped using deletion mutants of syndecan-2 ectodomain and pro-domain of
MMP-7. Expression levels of mutants were immunostaining and Western blotting. MMP activity was determined by
colorimetric assay with a fluorogenic substrate linked to a quencher molecule. [Results] Deletion mutants showed their
interaction was mediated through syndecan-2 extracellular domain (residues 41 to 60) with a2 helix-loop-a3 helix at
MMP-7 pro-domain. NMR and HEX docking structure modeling showed that the binding pocket was occupied by side chain
of tyrosine residues from syndecan-2. Syndecan-2 mutant replacing Tyr’! into Ala diminished their interaction, reduced
processing of pro-MMP-7, syndecan-2-mediated anchorage-independent growth of HT-29 colon adenocarcinoma cells, and
MMP-7-medaited extracellular domain shedding of syndecan-2 and E-cadherin. [Conclusion] These lines of evidence
suggest that syndecan-2 extracellular domain mediates processing of pro-MMP-7 into active enzyme, and syndecan-2

function is dependent on interaction with and activation of MMP-7 in colon cancer.

Key words: Syndecan-2, MMP-7, Colon carcinoma
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Tenascin-C induces phenotypic change of fibroblasts
to myofibroblasts with high contractility
D. Katoh, Y. Shiraki, K. Imanaka-Yoshida, T. Yoshida

Department of Pathology and Matrix Biology, Mie University School

of Medicine

[Objective] Tenascin-C (TNC) is an extracellular matrix
glycoprotein, and highly expressed in embryogenesis or
pathologic conditions. TNC is recognized as a promotor of
cancer progression through regulating cancer stroma. Here,
we clarified the effects of TNC on the fibroblast phenotype.

[Methods] Using human mammary (HMF) gland and
dermal (HDF) fibroblasts, we evaluate the cell morphology
and expression of cancer-associated fibroblast (CAF)
markers in the fibroblasts after TNC treatment. Expression
of the CAF marker proteins is immunohistochemically
analyzed in human breast cancer tissues. Collagen gel
contraction assay of HMF is also examined.

[Results] While HMFs were usually spindle-shaped
aligning in a certain direction on plastic substratum, they
revealed stellate-shaped after TNC addition (10 pg/mL). On
cover glass surfaces, aggregated cluster formation of HMFs
treated with TNC was observed. The protein expression of
a-SMA and calponin was significantly upregulated in HMFs
after TNC treatment. While the levels were also elevated in
HDFs after TNC treatment, the calponin expression was very
low in HDFs compared to HMFs. Immunofluorescence
revealed that a-SMA and/or calponin-positive cells with
well-developed stress fibers were increased after TNC
addition. Immunohistochemistry of human breast cancer
tissues showed that a-SMA and/or calponin-positive cells
were observed in TNC-positive cancer stroma. In skin
invasion of breast cancer, a-SMA staining was co-localized
with TNC, but calponin expression was barely shown. Gel
contraction of HMFs was enhanced by TNC treatment.
[Conclusion] TNC could contribute cancer stroma formation
characteristic of breast cancer, following induction of
phenotypic change to myofibroblasts and enhanced stromal

contraction. Phenotypic differences after TNC treatment may

be present between HMFs and HDFs.

$—TU— R : Tenascin-C, #HEZHMAL, Calponin
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(1) Okazaki I, et al., J Lab Clin Med. (1992) 120, 908
(2) Saito J, et al., Anticancer Res.(2010) 30,1007

ELISA method measuring urinary 3-Hydrozyproline
containing peptide level and its application as a new
screening test for colon cancer

Tatusya Suzuki', Kurumi Sato!, Tomomi Kato-Motani',
Shunsuke Moriya?, Kyoko Hiramatsu?, Masao Kawakita?,
Keiichi Takahashi’, Machiko Kawamura®3*,

Yonchol Shin!, Yasutada Imamura!

'Kogakuin Univ., Fac. Engr. & Sch Adv. Engr.

*Tokyo Metropolitan Institute of Medical Science,

3Tokyo Metropolitan Cancer and Infectious Diseases Center
Komagome Hospital, “Saitama Cancer Center

Objective]
(3Hyp) residues as well as 4-Hydroxyproline (4Hyp)

Collagen contains 3-Hydroxyproline
residues. 3Hyp is generated by hydroxylation of Pro
residue at X position in G-P-P triplet of G-X-Y
repeats of collagen sequence after modification of
4Hyp at Y position of the same triplet. 3Hyp level
was found to be elevated in urinary hydrolysates of
cancer patients (1). Since the result indicates that
3Hyp containing peptides in urine could be potential
tumor markers, we have developed ELISA method
available for tumor screening tests (2). In this study,
we measure 3Hyp-4Hyp-Gly tripeptide level in
urines from colon cancer patients and healthy
subjects and evaluate the availability as colon cancer
Methods] The level of 3Hyp-4Hyp-Gly

peptide in urines were measured according to

marker.

competitive ELISA method, using a polyclonal
antibody against the peptide, plates immobilized
with the antigen analogue and the antigen as a

competitor. [Results & Discussions] The result showed

that the urinary peptide levels of the patients
significantly were higher than those of healthy
subjects and increased with cancer stages. This well
coincides with results with amino acid analysis (1).
Since the adequate sample numbers for the analysis,
more than 200, indicate statistically significant
differences, we concluded that the excretion of 3Hyp
containing peptide into urine correlates with cancer

progression. [Refl(1) J Lab Clin Med. (1992) 120,
908 (2) Anticancer Res.(2010) 30,1007

U *%—7Y— K : 3-Hydroxyproline, =7 —% > ¥
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[1] K. Kessenbrock et al. Cell 2010, 141, 52-67.
[21 Y. Li et al. Proc. Natl. Acad. Sci. USA, 2012, 109,
147677-14772

Development of a collagen-detecting peptide and its
application in vivo.

K.K. Takita', K.K. Fujii', H. kimura?, T. Koide'

"Department of Chemistry and Biochemistry, School of Advanced

Science and Engineering, Waseda University; 2Laboratory of

Analytical and Bioinorganic Chemistry, Kyoto Pharmaceutical
University

In the connective tissues surrounding malignant tumors that
express high amount of MMPs, denatured collagen was
reported to be generated and accumulated!. Therefore, a
detector of such denatured collagen will be a promising tool
for diagnosis of malignant tumors.

We report here a novel class of collagen-detecting peptides,
cyclic collagen-mimetic peptides (cCMPs), which hybridize
to the denatured portions of collagen triple-helix. An ELISA
type assay revealed that cCMPs efficiently bound to
heat-denatured collagen. The Kp value for the cCMP against
heat-denatured collagen was almost 80 times higher than that
of the already reported single-stranded CMP?.. The cCMP
detected types I-V collagen polypeptides by western
blotting. Fluorescein-labeled cCMP also visualized collagen
fibrils secreted from cultured fibrobrasts when they were
heat-denatured. In permeabilized cells, fluorescein-labeled
cCMP efficiently detected folding intermediates of
procollagen in the endoplasmic reticulum. We further
achieved an in vivo fluorescent imaging of xenografted
tumors in mouse, around which denatured collagen is
considered to be accumulated. In addition, the cCMP

retained in the target tissue for a longer time than the

single-stranded CMP.

[1] K. Kessenbrock et al. Cell 2010, 141, 52-67.
[21Y. Li et al. Proc. Natl Acad. Sci. USA, 2012, 1089,
14767-14772
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Trimeric nature of type XVII collagen has a significant

implication for hemidesmosome and matrix assembly

Hiraki Tatsuya, Hirako Yoshiaki
Division of Biological Science, Graduate School of Science,
Nagoya University

[Objective] Type XVII collagen is a type II transmembrane
membrane into  the

protein  incorporated

type 1
hemidesmosomes (HDs). Its extracellular portion contains
discontinuous 15 collagenous domains. Along with integrin
a6p4, another adhesion receptor of HD, type XVII collagen
is thought to interact with laminin 332, a major component
of epidermal basement membrane. The region responsible
for this interaction is present at the C-terminal half of its
extracellular portion. Recently, we produced DJM-1 cells, a
human squamous cell carcinoma cell line, lacking type XVII
collagen by DNA editing. The COLXVII-KO cells deposited
laminin-332 matrix in more diffuse pattern compared to
parental cells. In this study, we aimed to clarify the role of
type XVII collagen in HD and matrix assembly. [Methods]
We produced cDNA constructs encoding deletion mutants of
human type XVII collagen. COLXVII-KO DIM-1 cells were
transfected with these mutants. The transfected cells were
promoted to form HDs and laminin 332 matrix by
cultivating them in a keratinocyte growth medium. [Results]
The diffuse pattern of laminin 332 matrix deposited by
COLXVII-KO cells were rescued by the expression of a
mutant lacking the interaction site for laminin 332 but still
possessing a membrane proximal collagenous domain. On
the other hand, a mutant lacking all of the collagenous
domains could not rescue the matrix phenotype.
[Conclusion] Our results suggest that the interaction of type
XVII collagen with laminin 332 is not necessary for the
recovery of the deposition pattern of laminin 332, while its
ability to form collagenous trimer is important. We speculate
that the mutant comprising a collagenous domain can
promote accumulation of HD components, including integrin

a6p4. The clustering of the laminin receptor may rescue the

diffuse deposition of laminin 332 matrix.

F—U—FK: ag—rr II=v AT 70

Key words: collagen, laminin, integrin
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Mechanistic basis for the recognition of laminin-511

by a6p1 integrin

M. Takizawa', T. Arimori?, Y. Taniguchi', Y. Kitago?, E.
Yamashita®, J. Takagi?, K. Sekiguchi'

'Division of Matrixome Research and Application,
?Laboratory of Protein Synthesis and Expression,

Institute for Protein Research, Osaka University,

Laminin is a basement membrane protein composed of a, 3
and y chains. Laminin evokes a variety of cellular responses
through interactions with cell surface receptors, particularly
integrin. Accumulating evidence indicated that the integrin
binding site is mapped to the three LG domains of o chain
(LG1-3),

dependent on the C-terminal 9 residues of y chain (y-tail),

whose integrin-binding activity is strictly
particularly the Glu residue at the third position from the
C-terminus. However, it has long been an open question of
how the y-tail contributes to the integrin binding activity of
laminin. Recently, we determined the crystal structure of the
integrin binding region of laminin-511 (LM511E8) at 1.8A
resolution. This structure revealed that the C-terminal five
residues in the yl-tail including the Glu residue are
disordered. In addition, the electron microscopic observation
of a laminin-integrin complex revealed that integrin is in
direct contact with LG1-3 where the disordered C-terminal
five residues of y-tail are predicted to reside. It is generally
accepted that recognition of physiological ligands by
integrins relies on an acidic residue in the ligands,

the MIDAS

(metal-ion-dependent adhesion site) of integrins, raising the

coordinating a divalent metal ion in
possibility that the Glu residue in the y-tail is directly
engaged in the interaction of laminin with integrin.
Intermolecular disulfide crosslink screening with a panel of
Cys-substituted LMS11E8 and a6P1 integrins demonstrated
that the y1-tail is disulfide-linked to the Cys residues near the
integrin’s MIDAS. Finally, a synthetic peptide modeled after
the disordered y1-tail inhibited the binding of LM511ES8 to
a6B1 integrin, in which the Glu residue is prerequisite.
These findings together lead us to conclude that the y-tail
directly interacts with integrin’s MIDAS, with the Glu

residue coordinating the metal ion in the integrin’s MIDAS.

F—U—F: BEEE, JI=v A7 7 )
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Basement membrane proteins as markers for the
extracellular localization and folding status of

secreted proteins

Shinji Thara, Kanae Matsuo

Department of Chemical and Biological

Engineering, Ariake National College of Technology,

Basement membranes (BMs) are dense sheets comprising
complexes of secreted proteins, which provide structural
support, function as a barrier, and maintain cell polarity. The
structure of the BM is evolutionarily conserved from
invertebrates to mammals. Caenorhabditis elegans is a
semi-transparent soil nematode that is commonly used to
visualize proteins in vivo by fluorescence tagging. We used
the CRISPR/Cas9 technology to visualize the in vivo
localization patterns of two major BM structural proteins,
type IV collagen and nidogen, in C. elegans, using the
fluorescence tags mCherry and mKate2, respectively. We
observed that type IV collagen, but not nidogen, strongly
localized to the BM at the pharynx. Interestingly, nidogen
showed prominent localization at the gonadal BM. These
observations suggested that each protein possesses unique
extracellular  localization  patterns.  Using  these
fluorescence-tagged transgenic lines, we conducted ethyl
methanesulfonate mutagenesis screening to isolate mutants
showing aberrant accumulation or distribution of BM
components. Analysis of the isolated mutant revealed a
mutation in the gene encoding PIGN, which is required for
glycosylphosphatidylinositol (GPI) maturation. Interestingly,
aberrant protein accumulation has not been observed in other
pig mutants, indicating that PIGN might have a unique
function in protein secretion. Optical and genetic analyses
suggest that BM structural proteins can be used as markers
to analyze the folding and extracellular behavior of

secreted proteins.

F—U—F HER BRI
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Ultrastructural analysis of retina in Col/4a3knockout

mouse

T. Yonezawa', H. Matsumae®, Y. Kanzaki?, L. Chuyuan',
T. Maeba!, Y. Morizane?, ] Minaguchi?, J. Miner*,
T. Oohashi!

'Department of Molecular Biology and Biochemistry and *Ophthalmology,
Okayama Univ Grad School of Med Dent and Pharma Sci, *Rakuno Gakuen

University, *“Washington University School of Medicine

[Objective] Type IV collagen is one of the major
components of basement membranes. Six distinct genes,
COL4A41 to COL4A46, have been identified as members of
the type IV collagen gene family. They are organized into
three collagen molecules, all2(IV), a345(1V), and
a556(IV). Alport syndrome is the result of mutations in any
of COL4A3, COL4A44, or COL4A5 and is a progressive renal
disease that is characterized by hematuria and progressive
renal failure. Hearing loss and ocular abnormalities often are
accompanied with the disease. Recent reports suggested that
the retinal abnormalities are easily recognizable as well as
that of lens and cornea, and thus helpful in diagnosis at the
early-onset renal failure. Here, we examined the retinal
phenotype in COL4A3 knockout mice to address our goal for
revealing the pathogenesis of retina in Alport syndrome.
[Methods] The fundus of Col4a3 knock out and wild-type
mice were analyzed by fundus imaging, Optos. The
distribution of o(IV) chains in retina examined by
immunohistochemistry. The ultrastructure of retina was
examined by transmission electron microscopy. [Results]
Unlike wild-type mice, Col4a3 knockout mice showed many
flecks

Immunohistochemistry showed that o3(1V), o4(IV) and

of retinal on fundus examination.
a5(IV) chains were localized at basement membrane under
the retinal pigment epithelial cells (RPEs). The ultrastructure
of RPE and the basement membrane of Col4a3 knock out
mice showed obvious many of abnormalities. [Conclusion]
a345(IV) collagen is a component of RPE basement
membrane and is essential for maintaining the retia. Our data
suggest that Co/4a3 knock out mice are useful for studying

the retinal pathogenesis in Alport syndrome.
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Effect of decorin on type I collagen fibril formation in
McEDS-CHST14 patients
A. Hashimoto!, Y. Nomura', T. Hirose?, K. Takehana?,
J. Minaguchi?, S. Mizumoto®, S. Yamada®, T. Koshou*,
Y. Kasahara’, T. Okada’
' Applied Biological Chemistry, Tokyo University of
Agriculture and Technology, Laboratory of Microanatomy,
School of Veterinary Medicine, Rakuno Gakuen University,
3Department of Pathobiochemistry, Faculty of Pharmacy,
Meijo University, “Department of Medical Genetics, Shinshu
University Graduate School of Medicine, *Department of
Biochemistry and Molecular Biology, Nippon Medical
[Objective] mcEDS-CHST14 is Ehlers-Danlos syndrome
caused by deficiency of dermatan 4-O-sulfotransferase-1
(D4ST-1). Since the sugar chain of decorin, dermatan sulfate
(DS), is replaced by chondroitin sulfate (CS), collagen fibril
structure is weakened and abnormality of skin becomes
remarkable. In this study, decorin was prepared from
fibroblasts derived from D4ST-1 deficient patients and the
effects on type I collagen reconstitution were investigated.
[Methods] CS decorin was prepared from human skin
fibroblasts derived from mcEDS-CHST14 patients, and the
influence on type I collagen reconstitution was measured on
gel formation rate as well as gel strength and observed by
electron microscopy. After reconstitution of the collagen by
inclusion of the fibroblasts from patients, analysis of gel
shrinkage rate and electron microscopic observation were
carried out.
[Result] CS-decorin promoted gelation of collagen as
compared with normal DS-decorin, but the transparency of
the reconstituted gel decreased, indicating that the
regeneration of collagen fibers was disturbed in the patients.
No difference between normal and patients’ cells was
observed in the shrinkage rate of reconstituted collagen gel.
Reduction of collagen fibril fusion could be observed due to
the existence of patient cells in the reconstituted collagen
fibers. These results suggest that sugar chain substitution of

decorin may have some effects on type I collagen and skin.
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Impaired chondroitin sulfate structure on immature
oligodendrocyte in somatosensory cortex of a autism

mouse model

Kana Kato, Aurelien Kerever, Yuji Suzuki,

Eri Arikawa-Hrasawa

Research Institute for Disease of Old Age,

Juntendo University Graduate school of Medicine

Background: The mechanism of Autism spectrum disorder

(ASD) has been proposed to be related with
excitation/inhibition imbalance during critical periods of
development. Chondroitin sulfate (CS) chains have been
reported to play a role in synaptic plasticity during the
critical period. However, the role played by CS chains in the
physiopathology of ASD remains unclear.

Methods: We investigated the maturation of the
somatosensory cortex during the postnatal critical period of
an ASD mouse model (BTBR) and used C57BL/6 as control
mice using immunostaining. We focused on a specific CS
structure that is revealed by CS56 antibody and on cells of
oligodendrocyte lineage using the following markers Olig2,
Oligl and APC.

Results: CS56+ CS patches were not detected in the
somatosensory cortex of BTBR mice contrast to C57BL/6
ones. We found that the early immature OL were localized at
the center of CS56+ CS patches. Furthermore, we found
significant differences in the pattern of the differentiation of
oligodendrocytes in the postnatal cortex of BTBR mice.
Discussion: The absence of CS56+ CS patches in the BTBR
mouse somatosensory cortex correlated with the impaired
oligodendrocyte differentiation suggests that CS patches
might be involved the differentiation of oligodendrocytes
and might also play a role in the pathophysiology of ASD.
This study may bring new insights on the role of ECM in the

normal and abnormal brain development.
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B9 2V BRE U TR IZ HA 23 L TV,

[fE3E] o7 =405, HybidKO ~ 7 ADHEE
TlHEE ST & HA BERET 5 2 L2V RS, HYBID %
Jr L7z HA S &oMORIEATRESTE 2 Gt mik
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The role of Hyaluronan Binding Protein Involved in
Hyaluronan Depolymerization (HYBID, KIAA1199) in

mouse central nerve system.
Y. Yoshino', M. Shimazawa', H. Yoshida?, S. Inoue’,

M. Shimoda®, Y. Okada* >, H. Hara!

! Molecular Pharmacology, Gifu Pharmaceutical University.

2 Biological Science Research, Kao Corporation. * Cosmetic Health
Science, Gifu Pharmaceutical University. 4 Department of Pathology,
Keio University. > Department of Pathophysiology for Locomotive and

Neoplastic Diseases, Juntendo University.

[Objective] HYBID (Hyaluronan Binding Protein Involved
in Hyaluronan Depolymerization, KIAA1199) is a
hyaluronan (HA) binding protein, which plays a crucial role
in skin and synovial HA depolymerization. In our previous
study, we have demonstrated that Hybid mRNA expressed in
the brain, especially hippocampus and cerebellum in
wild-type mice. Hybid knockout (KO) mice showed
decreased memory abilities in a novel object recognition test
and Morris water maze test (Yoshino et al., (2017),
Neuroscience, 347, 1-10). In this study, we examined
whether HYBID expression is involved in HA metabolism in
the central nervous system. [Methods] To investigate the
amount of HA in hippocampus, the sandwich assay using
HA binding protein was performed. The size distribution of
HA in the brain tissue was determined by size-exclusion
column chromatography. HA staining using HA binding
protein was carried out to visualize the HA distribution in the
brain tissue. [Results] The amount of HA in hippocampus of
Hybid KO mice was significantly higher by 2.5-fold than
that of wild-type mice. In addition, the size of HA molecular
weight (2000 kDa) in hippocampus of the Hybid KO mice
was larger than that (500 kDa) of the wild-type mice. HA
staining showed a significant accumulation of HA in dentate
gyrus of hippocampus of the Hybid KO mice, where Hybid
mRNA is expressed abundantly in wild-type mice.
[Conclusion] These data indicate that high molecular weight
HA is accumulated in the hippocampus of the Hybid KO
mice, suggesting that regulation of HA size distribution

mediated by HYBID may be crucial for brain function such

as memory and learning.
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FI7E L 7= (Yoshida et al. (2012), Proc. Natl. Acad. Sci.
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mRNA FBLEILRT-PCR %, # /37 B FBLE L Western
blotting %12 X 0 Fi~7-,

[#55:] HYBID &L, HA HREHITEERZ b
Db AF I UOFEINT I VN L 0 HA 53 % 4]
T TGFpl DI L VA Lz, —F5. TMEM2 %
BlElX TCGFRI M TH LML, B A X I v OpE
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Roles of HYBID and TMEM?2 in hyaluronan
depolymerization in human skin fibroblasts.

M. Goto', Y. Yoshino?, H. Hara?, S. Inoue!

! Cosmetic Health Science, Gifu Pharmaceutical University.

2 Molecular Pharmacology, Gifu Pharmaceutical University.
[Objective] Skin contains over 50% of the total hyaluronan
(HA), which are dynamically synthesized and degraded with
a turnover rate of 2 days or less. At first, high molecular
weight HA (>10°) is depolymerized to intermediate size (~
10°) in peripheral tissues, followed by draining fragments
into systemic circulation for further degradation. However, a
key player involved in the earliest stage of HA
depolymerization in the extracellular space remains unclear.
In previous reports, we determined HYBID (HA Binding
Protein Involved in HA Depolymerization, KIAA1199) as a
novel factor which plays a crucial role in skin and synovial
HA depolymerization. On the other hand, transmembrane
protein 2 (TMEM?2) was reported as a novel hyaluronidase
in the last year. However, detail roles of HYBID and
TMEM?2 in the skin HA turnover remain obscure. In this
study, the activity and its regulation of HYBID and TMEM2
were investigated in cultured human skin fibroblasts.
[Methods] Human dermal fibroblast, Detroit 551 was used.
The size distribution of HA was determined by gel filtration
chromatography. For knockdown of HYBID and TMEM2,
corresponding specific siRNAs were used. Protein and
mRNA expression were analyzed by western blotting and
RT-PCR, respectively.

[Results] The expression levels of HYBID were increased by
histamine which stimulated HA depolymerization but
decreased by TGFB1 which inhibited HA depolymerization.
On the contrary, the expression levels of TMEM2 were
increased by TGFB1, and not affected by histamine.
Furthermore, knockdown of HYBID suppressed HA
depolymerization, however interestingly knockdown of
TMEM?2 enhanced HA depolymerization on the contrary.
[Discussions] These data suggest that TMEM?2 functions as
an inhibitory factor against HA depolymerization in the skin

fibroblasts.
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Isolation and characterization of Osteoarthritis

concerning microRNA

Takashi Ohtsuki', Omer Faruk Hatipoglu!, Akira Shinaoka?,
Mehmet Zeynel Cilek'-®, Takuto Nishimura', Keiichi Asano’,
Junko Inagaki*, Toshitaka Oohashi’, Keiichiro NishidaZ,
Yasunori Okada’, Satoshi Hirohata'

'Department of Medical Technology, Okayama University
Graduate School of Health Sciences,

2Department of Human Morphology ,

3Department of Molecular Biology and Biochemistry,
“Department of Cell Chemistry, Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama university,
5Department of Pathology for Locomotive and Neoplastic
Diseases, Juntendo University, Graduate School of Medicine

[ Objective]

In osteoarthritis(OA) patients knee cavity, inflammatory
cytokines production were up-regulated and they induced
matrix degradative enzymes expression on the other hand
down-regulated cartilage matrix expression. We previously
reported hyaluronan (HA) pretreatment and CTS attenuated
cytokine induced ADADTSs and MMPs, furthermore
attenuated down-regulated aggrecan and type 2 collagen. We
screened and analyzed microRNA concerning OA.

[Methods]

We stimulated chondrocyte-like cell line OUMS-27 cells
with IL-1P and TNFa (each 10ng/mL).We analyzed two sets
of treatment groups. Group I were treated as follows; (a)
nontreatment, (b) IL-1p/TNFa, 6h (c) IL-1B/TNFa with
cyclic tensile strain (CTS). Group II were treated as follows;
(a) nontreatment, (b) IL-1B/TNFa, 6h (c) IL-1p/TNFa with
HA pretreatment (1mg/mL, 5h). After treatment, microRNA
was purified from cells and used microRNA array analysis.
By changing pattern among treatment subgroups, we selected
microRNA from group I and II. Furthermore, we narrow
down microRNA by their target mRNA. Selected microRNA
was cloned expression vector and transfected into OUMS-27
cell. MicroRNA transfected cells were treated with
IL-1B/TNFa for 6h.

[Results]
MiR-xxx mimic transfected OUMS-27 cells showed
reduction of HYBID (HYaluronan-Binding protein

Involved in hyaluronan Depolymerization) protein
expression induced by IL-1B/TNFa.

[ Discussion and conclusion]

The microRNA we found dramatically attenuated

inflammatory cytokine induced HA depolymerizing protein
expression.

Our findings provide insight into the molecular basis for
microRNA using OA therapy.
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—75 SAK 1% plg DFFFE FC, 232 HCK OFFFE T TODH
27— UG ESIERI Lz, L L ZORIE
1% HCK Dl EUZ 13 e L 722> 72, HCK 1 K % MMP-
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Plasminogen dependent Collagenolytic Properties of
Staphylococcus Aureusin Human Corneal

Fibroblasts Cultured in Collagen Gel

Koii Sugioka', Tomoko Sato®, Aya Takahashi',

Hiroshi Mishima', Teruo Nishida®, Yoshikazu Shimomura®

"Department of Ophthalmology, Kindai University Nara Hospital
2Department of Ophthalmology, Kindai University Faculty of

Medicine *Department of Ophthalmology, Yamaguchi University

[Objective] Staphylococcus aureus (S. aureus) is one of the
most common pathogen being to a significant cause of
corneal ulcer. Staphylokinase (SAK), which produced by
Staphylococcus is a bacterial plasminogen (plg) activator. In
this study, to determine the possible role of collagen
degradation by S. aureus, we compared the effect of S.
aureus culture broth and SAK on collagen degradation using
a culture model which human corneal fibroblasts were
embedded in a collagen gel. [Methods]Human corneal
fibroblasts were cultured in a three-dimensional gel of type
I collagen. Media containing S. aureus culture broth and
SAK were overlaid on the gels in the presence or absence of
plasminogen. Collagen degradation was assessed by
measurement of hydroxyproline in acid hydrolysates of
culture supernatants. The production of MMP-1 was
detected by immunoblot analysis and real time RT-PCR.

[Results] S. aureus culture broth and SAK exhibited its
collagenolytic activity under the existence of plasminogen.
In the presence of corneal fibroblasts, the amount of
degraded collagen by S. aureus +plg remarkably increased
in a cell number fashion. On the other hands, SAK+plg did
not increase the amount of degraded collagen in cell number
dependent manner. S. aureus culture broth has been shown
to increase MMP-1 production in corneal fibroblasts,
whereas SAK did not affect MMP-1 production in corneal
fibroblasts.[Conclusion] The working mechanism of
collagen degradation by S. aureus culture broth and SAK is

different. The difference of corneal severity by S. aureus

may influence these different collagenolytic mechanism.
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Plasminogen promotes phagocytic activity of cultured
human corneal fibroblasts

Tomoko Sato', Koji Sugioka?, Keiichi Aomatsu',

Aya Takahashi', Hiroshi Mishima?, Teruo ishida®,

Yoshikazu Shimomura!

IKindai University Department of Opthalmology,’Kindai University
Nara Hospital Department of Opthalmology,®Yamaguchi University

Department of Opthalmology

[Purpose]The phagocytic function of corneal fibroblasts
(CF) plays an important role in corneal stromal wound
healing. CF have a high phagocytic activity. In this study we
examined the effect of plasminogen on phagocytosis by CF.
[Methods]The ability of plasminogen to bind CF was
measured with a real-time cell-molecular interaction assay
system, IAsys resonant mirror biosensor. To investigate the
phagocytic activity, plastic beads labeled with FITC were
used in this study. Plastic beads and CF were incubated in
media containing plasminogen for 2 hours or 24 hours. The
effects of plasminogen on phagocytic activity of CF was
measured by flow cytometry. To clarify the mechanism of
phagocytic  activity by  plasminogen, we  used
6-Aminohexanoic Acid (EACA) which block plasminogen
binds to CF. [Results]The binding response of Plasminogen
to CF was increased in a time-dependent or cell number
dependent mechanism at the TAsys binding assay. For flow
cytometry analysis, Plasminogen did not promote phagocytic
activity at 2 hours after incubation. However, significantly
promotes phagocytic activity at 24 hours after incubation.
EACA completely inhibited the

phagocytic  activity

stimulated by  plasminogen.[Conclusions]These  data
demonstrate that Plasminogen promotes phagocytic activity
of CF. The phagocytic activity by plasminogen depended on
the duration of the incubation period. Plasminogen binds to

CF is critical to exerts phagocytic activity of CF.
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Beneficial effects of Pro-Hyp, a collagen peptide on

wound healing under mechanical stresses in mice

M. Kimura!, S. Jimi?, N. Inoue?®, M. Shimizu?,
K. Sato*, H. Ohjimi5

"Department of Medicinal Informatics, Faculty of Pharmaceutical
sciences, Fukuoka University; 2Cetral Lab for Pathology and
Morphology, Fukuoka University; R&D Center Nitta Gelatin Inc.; 4
Division of applied biosciences, Graduate school of agriculture, Kyoto
University; SDepartment of Plastic Surgery, School of Medicine,
Fukuoka University

Objective: Mechanical stress is a factor for the pathogenesis
of hypertrophic scars/keloids. The effects of the collagen
peptides on wound healing under physiological mechanical
stresses were studied. Methods: Abdominal wall
resection/incision in C57BL/6N mice were performed. After
wounding, Pro-Hyp (PH), a collagen peptide, or vehicle
alone were given by ip for 7 days. Tissue samples were
stained with HE, MT and IHS for a-SMA, TGF-BI,
p-Smad3. Stained collagen fibers in granulation were
morphometrically analyzed. Results: Round resection
wounds on the abdominal rectus muscle changed to an oval
shape by tensile forces during healing. In granulation tissue
developed, inflammatory cells and TGF-B1 expressing cells
were quite low in number; however many p-Smad3
expressing cells were found, and no difference was noted
between the groups. PH administration accelerated wound
healing in good shape, and wound contraction and collagen
density in granulation were augmented. PH stimulated
collagen gel contraction in the presence of 3T3 cells.
Conclusion: Mechanical stress affects the development of
granulation tissue after wounding, and its abnormalities give
rise to hypertrophic scar/keloid. PH administration primarily
matrix maturation in the

exaggerated extracellular

granulation developed after wounding. PH therefore
accelerated scar less wound healing under physiological
mechanical stresses. PH may be beneficial for wound

healing after abdominal operation.

X*—U— R AlEHERE. Pro-Hyp., B/
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Contribution of Jagl/Notch2 Signal to Fibrotic Liver
Regeneration through Possible Dedifferentiation of
Mature Hepatocytes

Yasuhiro Nakano 2, Sachie Nakao 2, Hideaki Sumiyoshi' 2,
Kenichiro Mikami?, Yuri Tanno?, Minako Sueoka?,

Daigo Kasahara! 5, Tadashi Moro" ¢, Akihide Kamiya' 3,
Katsuto Hozumi"

ICent. for Matrix Biol. & Med. Grad. Sch. of Med., Tokai Univ.;
"Dep. of Regen. Med., *Dep. of Mol. Life Sci., and “Dep. of
Immunol., Tokai Univ. Sch. of Med.; Sankei Eng., Co. Ltd., and
Res. Lab., Minophagen Pharm. Co., Ltd.

4, and Yutaka Inagaki'*

Background & Aims: The liver is well known to possess high
regenerative capacity in response to partial resection or tissue
injury. However, liver regeneration is often impaired in the
case of advanced liver fibrosis/cirrhosis when mature
hepatocytes can hardly self-proliferate. Although hepatic
progenitor cells have been implicated as a source of
hepatocytes in fibrotic liver regeneration, the origin and
underlying mechanisms of such progenitor cell mobilization
are the matters of controversy. Here, we studied contribution
of Jagl/Notch2 signaling to regeneration of fibrotic liver.
Methods: Experimental liver fibrosis was induced in control
and Jagl conditional knockout mice by repeated carbon
tetrachloride (CCly) injections. Wild-type and Notch2-null
hepatocytes were subjected to co-culture with either quiescent
or activated hepatic stellate cells (HSC) isolated from control
and Jagl knockout mice. Results: A significant number of
a-fetoprotein (AFP)-positive cells with high proliferative
ability were observed along the fibrous septa after CCly
injections. A combination of immuno-histochemical staining
of liver tissues and co-culture experiments indicated that
increased Jagl expression in activated HSC stimulated
Notch2 signaling and up-regulated AFP expression in
adjacent hepatocytes. Studies with Jagl knockout mice
demonstrated that Jagl deletion suppressed the mobilization
and proliferation of AFP-positive cells in fibrotic liver tissue
and decreased the survival rate of CCls-treated fibrotic mice
after partial hepatectomy. Conclusions: These results indicate
that the Jagl/Notch2 signaling contributes, at least in part, to
regeneration of fibrotic liver by inducing dedifferentiation of
mature hepatocytes, which provides insight into a novel
role of Jagl/Notch2 liver

important signaling in

pathophysiology.

F—U—F: [T - BFEZAE - Notch 2270
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Vitronectin regulates the astrocyte activation
in the stab-wounded mouse cerebral cortex

Kei Hashimoto'?, Masako Tanabe', Natsumi Ikeda’,

Mari Nakashima'”, Hiroko Ikeshima-Kataoka*>,

Yasunori Miyamoto'-?

Institute for Human Life Innovation, Ochanomizu University,
*Research Fellow of Japan Society for the Promotion of Science,
3Graduate School of Humanities and Sciences, Ochanomizu
University, “Faculty of Science and Engineering, Waseda University,
and SDepartment of Pharmacology and Neuroscience, Keio University
School of Medicine.

Vitronectin (VN), one of the adhesion proteins, is known to
be involved in the regulation of blood coagulation,
fibrinolysis, and cell behavior. In the previous study, it is
reported that blood coagulation delays in the stab-wounded
cerebral cortex of VN-knockout (KO) mouse, compared with
that in wild-type mouse because of over-fibrinolysis. After
the injury of central nervous system, activated astrocytes
form glial scar, therefore it is possible that the prolongation
of hemorrhage in VN-KO mouse is caused by not only the
over-fibrinolysis, but also the regulation of astrocyte activity.
Here, we examined the effects of VN on the activation of
astrocytes in the stab-wounded cerebral cortex using VN-KO
mice.

First, we analyzed the expression level of GFAP, the marker
of astrocyte, in stab-wounded VN-KO mice. The
immunostaining level of GFAP around the lesion was
increased in VN-KO mice, it was suggested that VN
regulates the activation of astrocytes in the wounded cerebral
cortex. Moreover, we analyzed the effect of VN loss on the
mRNA expression level of pro-inflammatory cytokines in
the lesion, and it is cleared that the up-regulation of /L-6
mRNA expression level by the stab wound were prolonged
by the loss of VN.

These results demonstrate that VN regulates the
inflammation after the brain injury. It is suggested that VN
plays a role to hold the inflammation damage to a low level

by the regulation of astrocyte activity.

*—TU—F: VN, IMEE. 77X butAa k
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Optimization of 3D in vitro neurogenesis model by

using decellularized brain tissue

Tatsuki Ono, Yusuke Yoshimura, Yusuke Tsuji,

Aurelien Kerever, Eri Arikawa-Hirasawa

Research Institute for Disease of Old Age, Juntendo
University Graduate School of Medicine

In adult neurogenic niches, extracellular matrix (ECM) can
control the fate of neural stem cells (NSCs) through the
regulation of growth factor signaling. In order to elucidate
the contribution of ECM in the regulation of NSCs growth
and differentiation, we established a novel protocol to
decellularize the brain tissue while preserving its ECM
structures. We are aiming at establishing 3D neurogenesis
model by using this system. We proceeded to culture
neurosphere derived NSCs from embryonic mouse brain
onto young (12 weeks) decellularized brain tissue. We
performed immunostaining for DAPI to confirm that the NSs
integrated into the decellularized tissue. And we performed
immunostaining for Tujl and S100 3 to assess the
differentiation of NSCs into neurons and glial cells
respectively. In the previous meeting, we showed that NS
integrated into the decellularized tissue and it differentiated
into both neurons and glial cells, however the differentiation
to neural cells was remarkably inhibited. In this study, we
found that the removal of chondroitin sulfate (CS) chains
was beneficial to the growth of neurons on the decellularized
tissue. We found that significantly more cells integrated into
the decellularized tissue after removal of CS chains by
ABC (p=0.0013).
differentiation into neurons was significantly increased in the
absence of CS chains (p=0.0069) while differentiation into
glia remained unchanged (p=0.6716). Altogether, the result

chondroitinase Furthermore,

in this study suggest that CS chains in ECM inhibit the

differentiation from NS to neural cells.
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The elucidation of the mechanisms in
re-epithelialization enhancement by jellyfish

collagen

Hideaki Sumiyoshi'?, Hitoshi Endo?,

Takayo Yanagawa'?, Yasuhiro Nakano'?,

Yousuke Okamura®, Akira Kawaguchi', Yutaka Inagaki'>

! Graduate School of Medicine Center for Matrix Biology
and Medicine, “Department of Regenerative Medicine
*Department of Preventive Medicine, ‘Department of

Engineering Applied Biochemistry, Tokai University.

We have reported that Jellyfish collagen derived from
Aurelia aurita could support the skin regeneration
including re-epithelialization through artificial dermis
treatment. However little was understood about
biological backgrounds of these effects. In this study
aimed to elucidate the mechanism of re-epithelialization
enhancement by jellyfish collagen leading to effective
utilization. The epidermal tongue in wound edge was
characteristic of thin shapes with accelerating
re-epithelialization by jellyfish collagen. This thinner
epidermal tongue indicated low level of keratinization
maker protein like keratin 1, and keratin 5 rich
keratinocytes existed and migrated in lower layer by
immunostaining. Subsequently real time PCR was
used to assess the alteration of gene expression for
cell morphologic statuses in cultured keratinocytes
with and without jellyfish collagen. Data shown that
keratinization maker gene expressions were
unaffected with jellyfish collagen but could find an
increase in tight junction protein occludin. Tight
junction were reported the functions not only cell-cell
connection but also enhanced cell migration by
forming epithelial cell polarity. Additionally we
carried out cell adhesion assays against collagen
films. This data shown jellyfish collagen contained
were efficacious in adhesion than without

These data shown that

films
jellyfish collagen films.
jellyfish collagen was thought to play a role of
adhesion to scaffolds and cell-cell contacts involving

in keratinocytes morphology and enhanced of migration.
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Isolation of porcine organ-derived fibroblasts and

characterization of fibroblast-produced collagens

Shinomi Yagi', Keisuke Tanaka', Yuki Taga!,

Shugo Tohyama?, Eiji Kobayashi?, Shunji Hattori'

! Nippi Research Institute of Biomatrix

2 Department of Organ Fabrication, Keio University School
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We have previously reported that pepsin-solubilized
collagens derived from heart, spleen, liver, lung and skin
have not only different composition but also the different
profiles of posttranslational modifications (PTMs) such as
4-hydroxyproline (Hyp), hydroxylysine (Hyl), galactosyl
Hyl (GHL) and glucosyl galactosyl Hyl (GGHL) of type 1
collagen. Our results indicated that the properties of collagen
(composition, PTMs, etc.) are customized to each organ.
However, the cause of organ specificity of type I collagen
remains to be clarified. We hypothesized that fibroblasts of
each organ may have different properties.

Fibroblasts were isolated from newborn porcine organs;
heart, spleen, liver, lung and skin. All fibroblasts were
cultured within DMEM with 10% FBS containing ascorbic
acid at 37 C° for 3 weeks. Collagens were prepared from the
media by pepsin treatment. Collagens from each
organ-derived fibroblast showed no significant differences in
the compositions of types I, III and V. Type I collagens from
each organ specific fibroblast were compared by mobility on
SDS-PAGE,
posttranslational modification by both amino acid analysis
and LC-MS analysis, fibril formation by turbidity, and fibril

structure by AFM. Thermal stability, the ratio of 3-Hyp,

thermal stability by circular dichroism,

4-Hyp and profiles of fibril formation/structure were not
significantly different among type I collagens from each
organ specific fibroblast. Interestingly, the amount of Hyl
and GGHL were higher in collagen synthesized by internal
organ fibroblasts than those by skin fibroblasts.

Our results suggest that production of Hyl and GGHL
may depend on the source of fibroblasts. On the other hand,
other organ specificity may be due to the physiological
environment of fibroblasts such as physical properties of
organ (temperature, stiffness, etc.), soluble factors and other
cells communicating with fibroblasts. Fibroblasts could
produce unique collagens by the effects of other factors

above mentioned.

XF—U— K. aT—r . MR, R Rt

Key words: collagen, fibroblast, organ specificity

— 119 —



B4-3

1 #a5—452a—FLTHEELE-TOX LI A
RRT—RBEDVBES &K UHlllailEED LR ITHEaE

ADYAP ERBOERZNT S

trog ' BIBERY ' BIEE L MAZ L KFHEZ %
FRRIRT O & A0 RERHRTR ° EARE— 1 /NEPSFRC,
M

P E RS A R B ERRRSERT, C RO R T E R e
it P=y NS A~ b Y 7 A, CREFLER,
LETIE SN

(BB~ 2 3T3-L1 fifax I o Z —4»a— L7z
FERIML TR L L A L2 —RikBEOME R L ONE
AERHEIZ I T Hippo/YAP BREENEI G- L T2 % fig
B, [Hkl I BMag—~rraa—hLEEENLETY
U A 3T3-L1 Ml & 5589 5, MlaEEmRILl) =207
N Mg AR EEY | EREREIE IO S Ml S A
b, 7. 2 FIrAv T LR CHElE, —K
WEOMHTILT EF LT 27V UHiR T 3B R
FOCPAMEE COBEN D, 7 NI BRFORBET

MR L M E B 5y D 7 AKX T ay hTITo T,

(RERIRE O O it T, 27 —4 v a—hETo
3T3-L1 MR —KIREN MR L, Ml ERE MR S
N5z ExERH LTV, Hippo/YAP £ I3 AR AL 4R
MLz adi L, AR OMEEEORE, MHRHCEET 5,
— 757, YAP [THIREIC RIE TR A28 &1k U TRl Ic
L CERELHET 5, 27— a— b EoEET,

3T3-L1 ffEiE YAP DN RTE % BIFIIZ B %, YAP OFH
ZEA| verteporfin Mz 5 & —RKEDOMEITINH X

N BT RICEE D D &7 > /X7 8 TFT88 DRB LI Z D
D, YAP H DI IFTS8 %/ v/ X T HhbaF—
TR VR ST RaEE B 2 BT,

(ER]ay—Fra—hLEEELECary7 LTy
MZHEE L7z 3T3-L1 M Tl YAP OIEM LA &, —k
WEOME  MISEECBE DL D 2 R BRBENEE -
TVWHZ e OO TWbEEZLND, 2T
va— bk ko 3T3-L1 Mmoo = 7 v MIREEIL YAP
AEMAE L. ZOR, —REOHMENEL, ThIZ
IS U T, MERBEEREDS R LD LRI CTX 5,

Fra—k

Type I collagen-induced YAP nuclear expression
promotes primary cilia growth and contributes to cell
migration in confluent mouse embryo fibroblast
3T3-L1 cells

Qian Xu !, Xiaoling Liu !, Weiwei Liu !, Toshihiko Hayashi ',
Masayuki Yamato 2, Hitomi Fujisaki 3, Shunji Hattori 3,

Shin-ichi Tashiro *, Satoshi Onodera °, Takashi Ikejima !

! China-Japan Res Inst, Shenyang Pharm Univ, Shenyang,
China ? Inst Adv Biomed Eng Sci, Tokyo Wom Med Univ,
Tokyo, * Nippi Biomatrix, Toride, * Kyoto Pref Univ of Med,
Kyoto > Showa Pharm Univ

[Objective] Examination on the involvement of Hippo/YAP
pathway in primary cilia growth as well as in the enhanced
migration of 3T3-L1 cells cultured on type I collagen (Col
I)-coated plate. [Methods] 3T3-L1 cells cultured on Col
I-coated plate were used. Cell scratch and transwell assays
were for cell migration. The apparent ciliary length was
determined from the images by confocal fluorescent
micrography after staining with anti-acetylated tubulin
antibody. Protein levels of factors were determined by
western blotting in nuclear fractions or cytoplasmic
fractions. [Results] Our previous results showed that Col I
increased the length of primary cilia and the expression of
primary cilia-associated proteins in 3T3-L1 cells particularly
after cell confluence. The Hippo/YAP pathway, serving as a
major integrator of cell surface-mediated signals and
for the and

regulating key processes development

maintenance of tissue functions, was examined. YAP
localization in the nucleus dramatically increased when the
cells were cultured on Col I-coated plate, accompanied by
cilia growth. YAP inhibitor verteporfin repressed the growth
cilia. as well as the

of primary expressions of

ciliogenesis-associated proteins including IFT88, in
confluent 3T3-L1 cells cultured on Col I-coated plate.
Knockdown of either YAP or IFT88, one of the
ciliogenesis-associated proteins, reversed the migration of
confluent 3T3-L1 cells promoted by the culture on Col
I-coated plate. [Conclusion] Activation of YAP pathway by
the cells cultured on Col I-coated plate for confluent 3T3-L1
cells is positively associated with the primary cilia growth

that is in turn associated with the promoted migration.

F—U—F: —KikE., =77, YAP. #fmilEE
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Eggshell membrane oral intake improves diversity
of gut microbiota and type III collagen expression

Y. Atomi!, M. Shimizu!, N. Shibayama!, E. Fujita’,

N. Hatakeyama', Y. Hasebe”

'Material Health Sci., Tokyo Univ. Agric. & Tech.,

2Almado Inc.

[Objective] In recent years, it has been reported that
intestinal micro biota is deeply involved in lifestyle diseases,
cancer, immune diseases, infectious diseases, mental
disorders, and beauty. Micro biota in adults is important for
health science because it can be changed by everyday efforts
of meals and exercise. In this study, we examined intestinal
micro biota improvement by ingestion of chicken eggshell
membrane health supplement containing ECM as the main
ingredient, and investigated human effectiveness and effect
of improving colon ECM environment in mice. [Methods]
31 healthy subjects of men and women of the 20s to 60s were
participated in supplement intake experiment of 6 months
was carried out by a double blind method. Subjects were
divided into three groups of eggshell membrane supplement
intake group, cosmetic ingredient except for eggshell
membrane only, and placebo tablet intake group not
containing active ingredient. Regarding 30 or more
evaluation items including intestinal micro biota analysis.
The abundance ratio of intestinal bacterial flora was
determined by Nagashima method which is an improved
method of T-RFLP method which collects feces at pre, 1, 2,
4, 8, 12 weeks and 6 months and detects 16S rRNA gene
polymorphism. After that, a diversity was analyzed. In
addition, an experiment in which hairless mice were orally
ingested as supplements for 2 weeks (n = 5 in each groups)
was also performed, and ECM protein expression in colon
was examined by immunofluorescent staining of tissue
sections. [Results] It is suggested that the eggshell
membrane, which is known as a wound - healing
material, has well - balanced intestinal flora and
contributes to health. It has been reported that
collagen fibrils are defective or decreased to a high
level in the submucosal layer in type III collagen
knockout mice, and as a mechanism, improvement

of the colonic ECM environment was expected.

X —U— RN PIEME. IR =S —4 2, BNEE

Key words: Eggshell membrane, Type III collagen, Gut
microbiota
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Highly expressed of tumor emmprin and stromal
CD73 predict as poor prognosis for external auditory
canal carcinoma

M. Miyazaki® 2, M. Aoki', Y. Okado'?, K. Koga',

M. Hamasaki', T. Nakagawa®, T. Sakata?, K. Nabeshima!

'Department of Pathology, Fukuoka University Hospital
and School of Medicine; “Department of
Otorhinolaryngology, Fukuoka University Hospital and
School of Medicine; *Department of Otorhinolaryngology,
Kyushu University Hospital and School of Medicine

[Objective] Squamous cell carcinoma of the external
auditory canal (SCC-EAC) is rare and has a poor prognosis.
Histopathologically, high-grade tumor budding (TB) or
poorly differentiated clusters (PDCs) are associated with
shorter survival in SCC-EAC. Emmprin, expressed in tumor
cells, stimulates the production of matrix metalloproteinase
(MMP)-2 by stromal fibroblasts to facilitate tumor invasion.
Recently, we reported that emmprin forms a complex with
CD?73 to regulate MMP-2 production by fibroblasts in vitro.
Here, we examined the association of emmprin and CD73
expression in SCC-EAC with TB or PDCs as well as with
survival in SCC-EAC patients. [Methods] SCC-EAC biopsy
specimens were fixed in formalin and processed into paraffin
blocks. TB and PDCs were counted using both H&E stained
and CK immunostained sections. Expression of tumor cell
emmprin and stromal CD73 were immunohistochemically
analyzed. [Results] Highly expressed emmprin in tumor
cells was associated with high-grade TB, while high CD73
expression in tumor stroma was associated with high-grade
PDCs. Furthermore, high expression of tumor cell emmprin
and stromal CD73 was significantly associated with shorter
survival and was determined to be an independent indicator
of poor prognosis (multivariate analysis). [Conclusion]
Expression of stromal CD73 may affect prognosis of SCC-
EAC on emmprin and CD73 in vivo.

*—U—F:CD73. Emmprin, ¥ ER#E
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CXCL14, a multistep tumor suppressing chemokine,

regulates expression of stem cell factors

Xiaoyan Yang' 2, Shigeyuki Ozawa':2, Takeharu Ikoma'?,
Keisuke Kanamori'?, Kenji Suzuki'? Kazuhito Izukuri'-,

Yojiro Maehata'*, Tohru Kiyono*, Ryu-Ichiro Hata':2

'Oral Health Sci. Res. Center, *Dept. Dentomaxillofacial Diag.
Treat., *Dept. Oral Science, Kanagawa Dent. Univ.,*Div.
Carcinogen. and Canc. Prevent., Natl. Cancer Ctr. Res. Inst.
[Objective]

CXCL14 is a multistep tumor suppressor that suppresses

We previously reported that the chemokine

carcinogenesis, tumor growth and metastasis (Hata, et al.
Scientific Reports 2015, Yang, et al. 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). In order to investigate molecular
mechanisms of tumor suppression by CXCL14, we
investigated effects of CXCL14 expression on stem cell
factors.
CXCL14 gene overexpressed (HSC-3-CXCL14) cells,

CXCL14 gene knockout (HSC-3-1A) cells were cultured

[Methods] Tongue carcinoma derived HSC-3 cells,

and gene expression levels of stem cell factors were
determined by RT-PCR after purification of RNAs. In some
experiments, cells were inoculated subcutaneously into both
sides of the back skin of female nude mice and size of
tumors formed and expression levels of stem cell factors
were determined.[Results] Expression level of NANOG was
higher in HSC-3-1A cells and HSC-3 cells compared with
that of HSC-3-CXCL14 cells. When cells were injected into
back skin of nude mice, HSC-3-1A cells produced much
larger tumors compared with parental HSC-3 cells. Also
expression levels of NANOG and KLF4 stem cell markers in
HSC-1A cells were significantly higher than those of HSC-3
cells.

[Conclusion] These lines of evidence indicated the
possibility that CXCL14 regulates gene expression of stem
cell markers such as KLF4 and/or NANOG in HSC-3 cells,

or percentage of cancer stem cells in cancer cells.

F—U— N Ok, @ikl NANOG

Key words: Oral cancer, Stem cell factors, NANOG
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Roles of vitronectin on hepatic fibrosis and

inflammation in non-alcoholic steatohepatitis

Momoka. Hayashida'?, Kei. Hashimoto®?,

Tomoko. Ishikawa?, Yasunori. Miyamoto'~

IDiv. of Life Sci., Grad. Sch. of Humani. Sci., and *Inst. for Human
Life Innovation, Ochanomizu Univ *Research Fellow of Japan Society

for the Promotion of Science

Non-alcoholic steatohepatitis (NASH) is characterized by
not only fat accumulation but also fibrosis and inflammation
caused by lifestyle. NASH can proceed to cirrhosis and
hepatoma. Vitronectin (VN) is one of extracellular matrix
molecules and is clinically used as an immunomarker of
mature fibrosis. Therefore, it hypothesizes VN is involved in
the progression of NASH, but the effect of VN expression on
hepatic inflammation and fibrosis in NASH remains to be
seen.

In this study, to know the functions of VN in the
progression of hepatic inflammation and fibrosis in NASH,
we analyzed inflammation and fibrosis levels in VN
knockout (VNKO) mice at 6 weeks old which were fed a
choline-deficient, diet
(CDAHFD) for 6 and 10 weeks as a NASH model compared
with wild type (WT) mice. CDAHFD administration

L-amino acid-defined, high-fat

up-regulated Vn mRNA level in WT mice, indicating the
positive correlation of VN expression level with the
progression of NASH. In addition, VN deficiency attenuated
mRNA levels of inflammatory cytokines and inflammatory
infiltrates. In respect of fibrosis, VN deficiency reduced the
protein levels of the stellate cell activation marker a.-smooth
muscle actin and area of picrosirius red-stained collagen.
Given these results, it is clear that VN deficiency attenuates
CDAHFD-induced inflammation and fibrosis in liver.

These results suggest that VN promotes the progression

of inflammation and fibrosis in NASH

F—U—F: v barsF o ET N HEHTR
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Engineering of decellularized skeletal muscle with
joints

Rui Sudo', Yuji Atsuzawa !, Chisei Shimono'?,

Shunji Hattori"?, Kazunori Mizuno'?, Satoshi Nakada®,

Eri Arikawa-Hirasawa*

'R&D Section, Biological and Chemical Products Div.,
Nippi, 2Nippi Research Institute of Biomatrix, *Graduate
School of Health and Sports Science, Juntendo University,
*Juntendo Univ., Research Institute for Diseases of Old Age
[Background and Objective] 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. To develop the in vivo-like 3D skeletal
muscle culture systems, we engineer the decellularized
skeletal muscle.

[Methods] Mouse lower leg muscles (gastrocnemius and
tibialis anterior) retaining bone and joint were excised.
1% SDS solution

treatment. After the immersion with 0.01 M NaOH, the

Cellular components were removed by

muscle-joint system was washed with ethanol/water. To
analyze the extracellular matrices of decellularized skeletal
muscle, Elastica van Gieson staining, PAM staining, and
sulfated glycosaminoglycan assay were performed. Normal
human adult fibroblast (NHDF) was cultured with the
decellularized skeletal muscle.

[Results and Discussion] We have found that collagen fibers
and basement membrane components remained with the
orientation along the skeletal muscle fibers and that the
decellularized skeletal muscle kept 60% of sulfated
glycosaminoglycans, meaning that proteoglycans were kept.
NHDF was adhered to the decellularized skeletal muscle and
survival with the orientation along the skeletal muscle fibers.
We hope this decellularized skeletal muscle culture system

will be able to recellularize the cells in muscle.

F—U— R B, B, MRSt~ NY v s X
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Fibroblast cell culture on ECM-mimetic substrates

prepared using surface-carboxylated nanocellulose

M. Hatakeyama, H. Ichinose, T. Kitaoka

Department of Agro-Environmental Sciences, Faculty of Agriculture,
Kyushu University

[Objective] Extracellular matrix (ECM) plays an important
role in cell proliferation and differentiation; therefore, the
development of ECM-mimetic cell culture substrates is
rapidly growing in current regenerative medicine. In this
work, wood cellulose nanofibers (CNs) were used to mimic
collagen in the aspect of rigid nanofibers, which is a major
component of ECMs. Besides, the crystalline surface of CNs
were selectively oxidized by 2,2,6,6-tetramethylpiperidine
1-oxyl (TEMPO) to introduce carboxy groups in a regular
manner. The repeating carboxy units are analogous to uronic
acid such as hyaluronic acid, which is also one of ECMs.
Our strategy proposes that TEMPO-oxidized CNs (TOCNs)
could imitate the ECM structure physically and chemically.
Herein, fibroblast cell (NIH/3T3) was applied to the TOCN
substrates. [Methods] The density of carboxy groups in
TOCNs was controlled by NaClO loadings. Cover glasses
were coated using 200 pL of each TOCN suspension (0.4
wt%), followed by drying at room temperature. Then,
sterilized substrates were placed at 24-well plates, and
NIH/3T3 cells were seeded at a density of 50,000 cells/well.
[Results] NIH/3T3 cells cultured on the TOCN substrates
with various carboxy contents for 72 h showed different cell
attachment behavior. Cells attached to and formed spheroids
on carboxylate-free CN substrate and TOCN substrate with
0.39 mmol/g of carboxylate. The TOCN substrates with
0.59-1.21 mmol/g of carboxylate exhibited good adhesion,
extension and proliferation. However, cells formed spheroids
again on the TOCN substrate with 1.60 mmol/g of
carboxylate density. [Conclusion] Hydrophilic carboxy
groups on CN surfaces may directly influence cell adhesion
and proliferation, even though such acidic groups sometimes
have negative impact on the cell attachment. The optimum
density of carboxy groups on the substrates must provide a

new insight into the development of biomimetic ECMs.

F—TU—F: Mg~ Y v A F L E—A
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Mutant CCL2 Protein Coating Mitigates Wear
Particle-Induced Bone Loss in a Murine Continuous
Polyethylene Infusion Model

Akira Nabeshima'-?, Jukka Pajarinen?, Tzu-hua Lin?,
Xinyi Jiang®, Emmanuel Gibon?, Zhenyu Yao?,

Yasuharu Nakashima', Stuart B Goodman?

"Department of Orthopaedic Surgery, Kyushu University
“Department of Orthopaedic Surgery, Stanford University

Wear particle-induced osteolysis limits the long-term

survivorship of total joint replacement (TJR).
Monocyte/macrophages are the key cells of this adverse
reaction. Monocyte Chemoattractant Protein-1
(MCP-1/CCL2) is the most important chemokine regulating
trafficking of monocyte/macrophages in particle-induced
inflammation. 7ND recombinant protein is a mutant of
CCL2 that inhibits CCL2 signaling. We have recently
developed a layer-by-layer (LBL) coating platform on
implant surfaces that can release biologically active 7ND. In
this study, we investigated the effect of 7ND on wear
particle-induced bone loss using the murine continuous
polyethylene (PE) particle infusion model with 7ND coating
of a titanium rod as a local drug delivery device.

PE particles were infused into hollow titanium rods with or
without 7ND coating implanted in the distal femur for 4
weeks. Specific groups were also injected with RAW 264.7
as the reporter macrophages. Wear particle-induced bone
loss and the effects of 7ND were evaluated by microCT,
immunohistochemical  staining, and bioluminescence
imaging. Local delivery of 7ND using the LBL coating
decreased systemic macrophage recruitment, the number of
osteoclasts and wear particle-induced bone loss. The
development of a novel orthopaedic implant coating with
anti-CCL2 protein may be a promising strategy to mitigate

peri-prosthetic osteolysis.

F—U—F: NLHE&OPLH,~v7 17 57— ,CCL2
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Label-free Raman imaging of elastic fibers in diseased
and healthy mouse aortic tissue

Kaori Sugiyama'?3, Julia Marzi®, Eva Brauchle®*,
Yoshito Yamashiro!, Katja Schenke-Layland®*>,
HiromiYanagisawa'

ILife Science Center of Tsukuba Advanced Research
Alliance, University of Tsukuba; ?Ph.D.Program in Human
Biology, School of Investigate and Global Majors,
University of Tsukuba; *Department of Women’s Health,
Research Institute for Women’s Health, Eberhard Karls
University, Tuebingen, Germany; * NMI Natural and
Medical Sciences Institute at the University of Tiibingen,
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Medicine/Cardiology, Cardiovascular Research
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USA

[Introduction] Elastic fibers represent major components of
the extracellular matrix (ECM). They are composed of
elastin, fibrillin-1, and fibulin family proteins. Fibulin-4 and
fibulin-5 bind to elastin and are essential for elastogenesis
in vivo. Fibulin-5 knockout mouse (F5KO) shows
elongation and tortuosity of the aorta. By deleting fibulin-4
specifically in vascular smooth muscle cells (SMKO), a
disease model of ascending aortic aneurysm has been
generated. [Methods] In this study, we imaged aortic tissues
from F5KO, SMKO and wild-type (WT) mice by using
Raman microscopy. The thoracic aortas were separated
between ascending and descending segments. For each
section, a large-area Raman image and high-resolution
Raman image were generated by using a 532 nm laser
excitation. Principle component analysis (PCA) and true
component analysis (TCA) were utilized to analyze the
image data. [Results] Raman imaging illuminated four
biochemical components in the tissues: (1) cells/nucleic
acids, (2) collagen fibers, (3) elastic fibers, and (4) lipids.
Large-area imaging data showed an overview of the elastic
fiber network. On the other hand, high-resolution data
illustrated location of each component in detail. Single
Raman spectra were specifically generated from -elastic
fibers within the tissues. We identified differences between
WT and mutant mouse aortic tissues. [Discussion] Raman
spectra were able to detect differences between healthy and
diseased elastic fiber networks within tissues. It might be a
future technology for the label-free diagnosis of
cardiovascular disease. High-resolution Raman imaging can
shed light on the details of ECM architecture in diseased
tissues.

F—U—F:EHA, ECM, Raman 1/ A —> 7
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Effects of pulsed electric stimulation on human skin
fibroblast proliferation and growth factor and
extracellular matrix gene expression

Hiroya Urabe!, Ryuji Akimotoi!, Shohei Kamiya',
Hideyuki Ichikawa', Toshio Nishiyama''*

" Homerion Laboratory Inc., Shibuya, Tokyo, Japan
2 Scleroprotein Res. Inst., Fac. of Agric., Tokyo Univ. of
Agric. and Technol., Fuchu, Tokyo, Japan

[Objectives] It has been reported that electric stimulation
(ES) induced migration and differentiation of epidermal
keratinocytes and furthermore promoted wound healing.
Proliferation and extracellular matrix production of dermal
fibroblasts are considered to play an important role in the
process of wound healing. Investigation related to effects of
ES on dermal fibroblasts would be particularly meaningful
to elucidate the mechanism of wound healing promoted by
ES. In this study, we examined effects of pulsed ES on 1)
proliferation and 2) growth factor and extracellular matrix
gene expression.

[ Methods ] Normal adult human dermal fibroblasts
(NHDFs) were used to investigate effects of pulsed ES.
NHDFs were cultured in 24-well plate and exposed to the
electric field of 1V, 3V or 5V (control: 0V) at a frequency
4,800 Hz for 15, 30 or 60 minutes. After two days from
electric stimulation, cell proliferation rate was determined.
NHDFs were harvested and extracted mRNA to quantify
gene expression of growth factor and extracellular matrix by
quantitative real-time PCR.

[ Results & Discussion ] Pulsed ES promoted cell
proliferation depending on voltage and exposure time.
Expression of mRNA encoding FGF2 was significantly
enhanced in the growth-stimulated cells. In addition,
expressions of mRNA encoding COLIA! and COL3A41 in
extracellular matrix genes were significantly increased. From
the data, it is considered that pulsed ES promoted FGF?2

mRNA expression of fibroblasts and enhanced proliferation

— 7 UPEA T ARAE U BRI AR A NS 3 5 RTEEMEAS  and fibrillar collagen gene expression. These results suggest

EZzobhb, that pulsed electrical stimulation may promote dermal tissue
formation.

F—U— K L RAESRHNY, SHESFEMII, =7 —%"2 Key words: pulsed electric stimulation, fibroblast, collagen
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Effect of acidic extracellular pH on human ovarian

cancer

Y. Kato, T. Maeda, A.Suzuki

Department of Oral Function & Molecular Biology,
Ohu University School of Dentistry

Tumor cells favor to metabolite lactate by glycolysis even
under normoxia. This has been known as Warburg effect. We
have reported that acidic extracellular pH (pH.) induces
gelatinase B (MMP9) production and epithelial
mesenchymal transition and that inhibition of acidic pH.
signaling inhibits lung metastasis in mouse model. On the
other hand, ovarian cancer is well known to metastasize to
omentum, but those mechanisms are not completely
understood. Here, we determine a hypothesis that acidic pH.
transits tumor cells to adipocyte-like and contributes
mechanism of omentum metastasis of ovarian cancer.
[Methods] Human ovarian cancer SKVCR cells were used in
this study. They were cultured with DME/F12 supplemented
with 10% FBS under 5% CO,. Treatment of cells with acidic
pH. were done for 24h using serum-free DME/F12 (pH 6.8),
whose control was obtained from serum-free DME/F12 (pH
7.4). Gene expression was detected by RT-qPCR. Lipid was
done by Oil Red staining. We also used acidic pH.-adapted
SKVCR cells (SKVCR-A cells) which are able to grow even
at pH 6.2. [Results] Transient acidic pH. treatment induced
adiponectin gene expression. Although the acidic pH.
treatment did not affect PPARy gene expression, it induced
expression of OLRI1 (a target molecule of PPARy). On the
other hand, in SKVCR-A cells, it was shown that C/EBPf
expression and Oil Red O positivity rate are constitutively
high even under the neutral pH. condition. [Conclusion] In
primary tumor tissue, acidic pH., which caused by cancer
cells themselves, induces acquisition of an adipogenic

phenotype, whose induction is suggested to be involved in

omentaum metastasis of ovarian cancer cells.

F—U—F: @iEast pH, AN L
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Regulation of PD-L1 in the human HNSCC through
MMP-mediated proteolytic cleavage
H. Nakamura, M. Miyazawa, S. Kawashiri

Department of Oral and Maxillofacial Surgery, Division of
Cancer Medicine, Kanazawa University Graduate School of

Medical Science

Recurrent and/or metastatic head and neck squamous cell
carcinoma (R/M HNSCC) is a devastating malignancy with
a poor prognosis. According to recent clinical studies,
tumour growth can be effectively reduced and survival can
be improved by blocking the PD-1/PD-L1 pathway. PD-L1
expression has been proposed as a potential causative
mechanism, as HNSCC is highly immunosuppressive.
However, anti-PD-1 treatment is beneficial only for certain
patients. Therefore, the mechanisms controlling PD-L1
expression warrant further investigation in order to provide a
better understanding of the predicting efficacy of and
optimising anti-PD-1 therapy, alone or in combination. In
this study, PD-L1 protein extracted from the cell membrane
was found to be downregulated in OSC-20 cells compared
with OSC-19 cells, despite a higher PD-L1 expression in the
total cell lysate of the OSC-20 compared with the OSC-19
cells. Several MMPs were found to be upregulated in
HNSCC; in particular, MMP-7 and -13 were upregulated in
the OSC-20 compared with the OSC-19 cells. Purified
PD-L1 was degraded by recombinant MMP-13 and -7. The
expression of PD-L1 was significantly restored by a specific
inhibitor of MMP-13 (CL82198), which suggested the
involvement of MMP-13 in the shedding of PD-L1 in the
OSC-20 cells. Among the anti-cancer drugs conventionally
used in the treatment of patients with HNSCC, paclitaxel
increased MMP-13 expression in R/M HNSCC cells
(HOC313 cells) co-cultured without/with dendritic cells.
These results suggest that the shedding/cleavage of PD-L1
by MMP-13 is one of the mechanisms behind the protective
effect against invasion and metastasis. Thus, MMP-13 has

potential value as a marker predictive of the decreased

efficacy of anti-PD-1 therapy.

% —7U—F : MMP, HNSCC, PD-L1
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Internalization of CD239, a laminin receptor, in
human breast cancer: a novel antigen for

antibody-drug conjugates
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Antibody—drug conjugates (ADCs) are attractive in cancer
therapy because they can directly bind to cancer cells and
provide anticancer activity. To kill cancer cells with ADCs,
the target antigens are required not only to be highly and/or
selectively expressed on cancer cells but also to be
CD239, also known as the
Lutheran blood group glycoprotein (Lu) or basal cell

internalized by the cells.

adhesion molecule (B-CAM), is a specific receptor for
laminin a5, a major component of basement membranes.
Here we show that CD239 is strongly expressed in a subset
of breast cancer cells and internalized into the cells. We
also produced a human single chain variable fragment (scFv)
specific to CD239 fused with human IgG; Fc, called C7-Fc.
The binding affinity of C7-Fc antibody is similar to those of
the mouse monoclonal antibodies.  Although C7-Fc
antibody alone does not influence cellular functions, the
antibody conjugated with a fragment of diphtheria toxin
lacking the receptor-binding domain (fDT) can selectively
kill breast cancer cells. Interestingly, fDT-bound C7-Fc
shows anticancer activity in CD239-highly positive SKBR3
cells but not in weakly positive cells.  Furthermore
DT-bound C7-Fc promoted regression of CD239-highly
positive cell xenografts in nude mice. Our results show
that CD239 is a promising antigen for ADC-based breast

cancer therapy.

F—U—F: 7 I=%FF, CD239, Juik-HEmifha ik
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Human lung cancer line cells, A549, cultured on type
I collagen gels show cadherin switching, but keep
cell-cell contact and form cell aggregates without cell
migration

H. Fujisaki', S. Futaki?, M. Yamada®, K. Sekiguchi?,

T. Hayashi*, S. 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 Pharm Univ.

[Objective] Type I collagen influences cell fates for many
kinds of cells including cancer. Type I collagen molecules
are reassembled into fibrils and forms gels with 3-D
structure in vitro. Some cell behaviors are different on type |
collagen gels from on molecules. Some cancer cells induce
Epithelial- mesenchymal transition (EMT) on type I collagen
molecules. 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, though a mechanism
akin to EMT. However, there are few studies that mentioned
the different cell behaviors via different collagen forms.
Following the last year’s study, now we report about
cadherin switching induced by cell culture on type I collagen
gels. [Methods] A549 cells cultured on type I collagen gels
for 2 days were compared with TGF-B1-treated A549 cells
by using immuno-histochemical analysis and western blot
methods. [Results] A549 cells cultured on gels and treated
with TGF-B1, both showed cadherin switching. E-cadherin
expression decreased and N-cadherin expression rose. But
cell shapes and migration activity were different. Treatment
with TGF-Blinduced weakened

resulting in cell scatter and cell shape changed to be

cell-cell interaction,
elongated. On the other hand, culture on type I collagen gels,
cells formed colonies and cell shapes were rather round.
[Conclusion] The results show that A549 cells on type I
collagen gels show EMT-like cadherin switching as the cells
treated with TGF-B1, but the effect on cell migration is
repressive. Indicating that type I collagen gels regulate

cancer cell invasion complicatedly.

X—U— K Hr, aT—FUF L FEEE . EMT
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Laminin- y2 expression is useful for differential

diagnosis of sclerosing adnexal neoplasms

K. Koga', T. Anan?, T. Kimura®, K. Nabeshima® 3

"Department of Pathology, Fukuoka University School of
Medicine; >Sapporo Dermatopathology institute;
3Department of Pathology, Fukuoka University Hospital

Laminin-332, a heterotrimer composed of a3, B3 and y2
chains, is a major component of the basement membrane of
skin and various epithelial tissues. One of the chains,
Ln5-y2, is a marker of invasive tumors and is frequently
expressed as a monomer in malignant tumors. Recent studies
from our laboratories detected higher levels of Ln5-y2
expression in basal cell carcinoma (BCC) than in
trichoblastoma. Furthermore, Ln5-y2 overexpression tended
to correlate with aggressiveness in BCC. One type of BCC
(infiltrative BCC), desmoplastic trichoepithelioma (DTE)
and microcystic adnexal carcinoma (MAC) are sclerosing
adnexal neoplasms with overlapping histopathological
features. In this study, we compared the expression of
Ln5-y2 in infiltrative BCC (n = 28), DTE (n = 26), and
MAC (n = 6). Immunohistochemically, the proportion of
BCC (27 cases, 96%) and MAC (5 cases, 83%) strongly
positive for Ln-y2 expression was higher than that of DTE
(0 cases, 0%). Ln-y2 expression pattern in infiltrative BCC
was different from that in MAC. Ln-y2 expression was
found in the cytoplasm of tumor cells in infiltrative BCC and
MAC and also, linearly along tumor nests in MAC. Ln-y2 is
a helpful adjunct in the differential diagnosis of sclerosing

adnexal neoplasms.

F—T— K : laminin-332,y2 £4, fE(LIERE & 1) 8 2R E 5
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(EHA] BRI - BRIV TUE, 1 & 2R
D extracellular matrix metalloproteinase inducer
(emmprin) %/ L7-MHEEANEZETH 5, Emmprin £
HEPHETEME 2 A3 % Peptide & FIV - 61T EBRIZ T
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siRNA FIVNT CD99 Z #fll L C & MMP-2 o FEAE 34 &
727> 725, CDT3 Z 4l L7z & 2 A MMP-2 OREAELE
AEIZRA LTz, CDT3 e BLAORESRTE MR E Al (APCP) T
% MMP-2 OREEAIHIIR SN iehno 7243, D73 D fn
PRIz K AFRETIE MMP-2 OREAITRD Lz, F7-.
epithelioid sarcoma FAFKIZRB T DR ZE YA TiL.
emmprin L3I IESHIIGIZFEBL L, CD73 | HRHMESE M &
AR O W& (2B L C U7z, siRNA & BV CRHERE
AlAE o> CD73 DA% Pl L 721412, CD73 HBLORT= 4
TV D EEAIRD & L5588 41T - T b BRI &
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CD73 complexes with Emmprin to regulate MMP-2

production from stromal fibroblasts

M. Aoki', K. Koga', M. Miyazaki', M. Hamasaki',
N. Koshikawa?, M. Oyama®, 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). 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 complexes with emmprin that
regulate matrix metalloproteinase-2 (MMP-2) in tumor cell
co-culture with fibroblasts. CD99 and CD73 were identified,
and we investigated their role in MMP-2 production in
co-cultures.

[Methods and results] Epithelioid sarcoma (ST257) and
immortalized fibroblast (ST353i) 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.
CD73 specific enzymatic activity inhibitor (APCP) did not
suppress MMP-2 expression, while CD73 neutralizing
antibody reduced MMP-2 production from fibroblasts. In
human epithelioid sarcoma tissue samples, emmprin was
immunohistochemically detected to be mainly expressed in
the tumor cells, and CD73 was expressed in the fibroblasts
and tumor cells. siRNA knockdown of CD73 in fibroblasts
resulted in suppression of MMP-2 production from the
fibroblasts, even when co-cultured with tumor cells with
preserved CD73 expression. [Conculsion] Our study
provides novel insight into the role of CD73 in cancer

infiltration and metastasis.

% —"7—F : Emmprin, MMP-2, J#iZH
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Analysis of chemoresistance acquisition mechanism
on extracellular matrices formed by tumor cells with

different malignant levels

Takashi Hoshiba'?3

Frontier Center for Organic Materials, Yamagata University
%iFront, Yamagata University

*National Institute for Materials Science

[Objective] Tumors acquire the chemoresistance according
to their progression. Also, extracellular matrix (ECM) is
remodeled according to tumor progression. However, it
remains unclear how ECM remodeling contributes to
chemoresistance acquisition. Cultured cells can deposit
ECM components beneath the cells. And these deposited
ECM components can be used as new substrates after cell
removal. In this study, I prepared deposited ECM
components as in vitro ECM models that mimic native ECM
in tumor at different malignant levels. And I examined the
S-fluorouracil (5-FU) acquisition mechanisms of colorectal
tumor cells on the ECM. Particularly, epithelial-
mesenchymal transition (EMT) was focused to understand
the upregulation mechanisms of ABCBI.

[Methods] Colorectal tumor cells, invasive HT-29 cells and
non-invasive SW480 cells, and colorectal normal cells,
CCD-841-CoN cells, were cultured for 2 weeks. After the
culture, the cells were removed by the treatment with
detergent and nucleases to obtain the ECM models. Obtained
ECM models were used for further experiments.

[Results and discussion] EMT genes and ABCB1 expression
were up-regulated by 5-FU. And their up-regulation was
inhibited by SB431542, a TGF-p receptor inhibitor. ABCB]
expression exhibited at higher levels on HT-29 cell-derived
ECM than on other ECM. However,
decreased to the basal levels by SB431542. Finally,
chondroitin sulfate (CS) chains that can bind TGF- were
the greatest on HT-29 cell-derived ECM. Thus,

suggested that high malignant ECM bind TGF-f via CS

the expression

it is

chains to promote EMT and chemoresistance

F—U—F: FISAFIMIE, bR s
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Effects of platelet-derived growth factor receptor
(PDGFR) inhibitor for the fibrosis of

systemic sclerosis

K. Makino!, M Trojanowska?, H Thn'

"Department of dermatology and Plastic Surgery, Kumamoto
University, Japan; ?Arthritis Center, Boston University

School of Medicine, USA

sclerosis (SSc) is an acquired

autoimmune disorder that typically results in fibrosis of the

[Objective] Systemic

skin and internal organs. Activated fibroblasts are the key
effector cells in SSc responsible for the production of
collagen and the development of fibrosis. In this study, we
examined the role of crenolanib, an inhibitor of PDGFR
signaling, in cultured skin fibroblasts and evaluated its
antifibrotic effect in the angiotensin 11 (Ang IT)-induced mice
skin and heart fibrosis. [Methods] Healthy control (HC) and
SSc dermal fibroblasts were cultured in the presence of
crenolanib, TGF-B, PDGF ligands and CTGF. Cell
proliferation was measured using the Incucyte® system. Skin
biopsy samples collected from 15 healthy controls and 33
dcSSc were included in the microarray analysis. Ang I was
administered by subcutaneous osmotic pumps. [Results]
Crenolanib effectively inhibited proliferation of SSc¢ and HC
fibroblasts, and TGF-B-induced

expression of CTGF and periostin. In contrast to HC

and attenuated basal

fibroblasts, SSc fibroblasts proliferated in response to
PDGFAA, while a combination of PDGFAA and CTGF was
required to produce a similar response in HC fibroblasts.
PDGFRa mRNA correlated with CTGF and other fibrotic
markers in the skin of SSc. In mice challenged with Ang II,
PDGFRa-positive cells were increased in the skin and heart.
These PDGFRa-positive cells co-localized with PDGFR,
procollagen and periostin. Treatment with crenolanib by
daily intraperitoneal injections attenuated the skin and heart
fibrosis in the Ang II model. [Conclusion] Our data indicate
that inhibition of PDGF signaling presents a new attractive

therapeutic approach in SSc.
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Expression analysis of long non-coding RNA by

ionizing radiation in fibroblasts

Hiroyuki Yano!, Ryoji Hamanaka>*, Koichi Kai',
Miki Nakamura®, Juan Juan Zhang?, Noritaka Matsuo?,
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! Research Promotion Institute, Oita University

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

3 Department of Cell Biology, Faculty of Medicine, Oita
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4 Department of Human Sciences, Oita University of Nursing
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3 Department of Clinical Examination, Shinbeppu Hospital

[Objective] High throughput sequencing technologies has
revealed that the protein coding region is only about 2% of
the whole genome and the remainder is constituted of
noncoding regions. Non-coding RNA (ncRNA) as its
transcript had thought to have no physiological activity.
However, it has been reported that ncRNA has important
functions such as gene transcriptional regulation, and its
biological significance has attracted attention. The ncRNA is
roughly divided into a short ncRNA of several tens of bases
long and a long ncRNA (IncRNA) of several hundreds to
tens of thousands of bases in length. We identified miRNAs
related to radiation induced fibrosis (RIF) for miRNAs, one
of short-chain ncRNAs. To investigate the role of the other
IncRNA in the RIF process, the analysis of IncRNA
expression was performed using cultured fibroblastic cells.
[Methods] NIH-3T3 cells were irradiated with gamma rays
(10Gy). To assess the effect of IncRNA related with the RIF
process, we evaluated the IncRNA expression levels on
ionizing radiation by IncRNA array and real-time PCR.
[Results] The IncRNA whose expression were increased
more than two-fold by ionizing radiation or the IncRNA
whose expression were decreased less than half by ionizing
radiation were selected. The IncRNA which demonstrate an
increased expression and a decreased expression were 13
and 47, respectively. The expression of H19, which is
reported to be associated with liver fibrosis, was decreased
by ionizing radiation. In addition, the expression of Gomafu
which is reported to regulate splicing was also reduced by
ionizing radiation. On the other hand, the expression of
lincRNA-p21 and m HOTAIR, which are reported to be

associated with p53, was increased by ionizing radiation.

F—U— N SRS R, IncRNA
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Effect of estradiol on subsynovial connective tissue

from postmenopausal idiopathic carpal Tunnel

Syndrome Patients

Y. Yamanaka, K. Menuki, T. Tajima, Y. Okada, K. Kosugi,

Y. Zenke, A. Sakai

Department of Orthopaedic Surgery, School of Medicine,
University of Occupational and Environmental Health
[Objective] Fibrosis of the subsynovial connective tissue
(SSCT) is a characteristic finding in patients with idiopathic
carpal tunnel syndrome (CTS). Idiopathic CTS frequently
occurs in postmenopausal women; therefore, female steroid
hormones, especially estrogens, may be involved in its
development. In this study, we evaluated the effect of the
estradiol on the expression of genes and proteins related to
fibrosis of SSCT fibroblasts from patients with idiopathic
CTS. [Methods] This study included 10 postmenopausal
women (mean age 76 years). Fibroblasts derived from SSCT
were treated with estradiol (10“ to 10> M), and the
expression levels of TGF-B-responsive genes were
evaluated. The relationships between the expression of
untreated estrogen receptor o (ERa) and ERB and changes in
gene expression due to estradiol treatment were examined by
quantitative real-time polymerase chain reaction. The effects
of 10* M estradiol on collagen type I (Coll) and collagen
type III (Col3) protein expression levels were also evaluated
by fluorescent staining. [Results] Col3A1 expression was
down-regulated in cells treated with 10* and 102 M
estradiol than that in untreated control cells (P < 0.01 and P
< 0.05, respectively). The reduction in CollAl expression
due to 10 M estradiol treatment was positively correlated
with the expression of ERa (r = 0.903, P < 0.01). The
reduction in Col3Al expression due to 10 M estradiol
treatment tended to be positively correlated with the
expression of ERa. However, this correlation was not
significant (r = 0.624, P = 0.54). At the protein level,
expression of Coll and Col3 were down-regulated.
[Conclusion] The accurate evaluation of ERo expression
level in the SSCT of individual patients with idiopathic CTS
might guide the effective use of new estrogen replacement

therapy.
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Investigation of the effects of epigallocatechin gallate
on epithelial mesenchymal transition in human

corneal epithelial cells
Shota Hamano', Kimi Sakata', Koji Yoshida®

"Department of Biological System Engineering, Graduate
School of BOST, Kindai University; Department of
Biomedical Engineering, Faculty of BOST, Kindai University

[Objective] Organ fibrosis is a clinical condition caused by
an excessive deposition of extracellular matrix, which
exhibits organ dysfunction. However, effective treatment for
it has not been established yet. TGF-B is a multifunctional
cytokine that plays a pivotal role in induction of fibrosis. The
anti-TGF-f effect of epigallocatechin gallate (EGCG) in
green tea has been reported, but the relationship between
TGF-B and EGCG in epithelial mesenchymal transition
(EMT) is not well understood. Therefore, we investigated
the EMT induction by TGF-f, the inhibitory effect of EGCG
on TGF-B-induced EMT and the reversibility of EMT in
human corneal epithelial cells (HCECs). In this study, we
asked whether EGCG could be applied to the treatment for
organ fibrosis.

[Methods] HCECs were used to examine the effects of
TGF-B and EGCG. Cell lysates were prepared from HCECs
treated with the following experimental conditions: TGF-3
alone, TGF-f plus EGCG, EGCG addition after TGF-j
treatment, EGCG alone and vehicle. The expression of
fibronectin (FN), E-cadherin (E-cad), a-smooth muscle actin
(a-SMA), Smad2 and phosphorylated Smad2 (p-Smad2)
were analyzed by western blot. The cell shape changes were
observed by a phase contrast microscope.

[Results] Cell treated by TGF-B alone were observed to be
large and round in shape. The up-regulation of FN
expression and down-regulation of a-SMA expression were
found in a concentration dependent manner of TGF-p,
whereas little changes were detected in the expression of
E-cad. However, TGF-f plus EGCG mix treatment little
changed the cell shape in comparison with vehicle. In the
case of TGF-B plus EGCG mix treatment, the expression of
a-SMA was increased, whereas the expression of FN and
E-cad were decreased in a dose dependent manner of EGCG.
When EGCG was added to the media after TGF-f treatment,
the cell shape was similar to that of TGF-B alone treatment,
while the down-regulation of FN, a-SMA and E-cad were
observed in a concentration dependent manner of EGCG.
[Conclusions] These data indicate that TGF-B would induce
EMT in HCECs, whereas the manners of EMT in this study
were not consistent with those of typical EMT. EGCG
should have the inhibitory effect on TGF-B-induced EMT.
EGCG also may have cytotoxic effect in HCECs at high
concentration.
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Investigation of the effects of epigallocatechin gallate
on transforming growth factor-p-induced epithelial
mesenchymal transition in renal tubular epithelial
cells.

Kimi Sakata'!, Shota Hamano', Koji Yoshida®

'Department of Biological System Engineering, Graduation
School of BOST, Kindai University; 2Department of
Biomedical Engineering, Faculy of BOST, Kindai University

[Objective] Epithelial mesenchymal transition (EMT) of
renal tubular epithelial cells is involved in kidney fibrosis.
Transforming growth factor (TGF)-B is one of the factors
that induces EMT. Epigallocatechin gallate (EGCG) is a
kind of catechin and has a variety of physiological functions.
However, the effect of EGCG on EMT is not clearly
understood. In this study, we examined the effect of TGF-f3
on EMT induction in NRK-52E (a renal tubular epithelial
cell line from normal rat), and analyzed the influence of
EGCG on EMT.

[Methods] NRK-52E cells were cultured as usual. Cell
lysates were prepared from NRK-52E treated with the
following experimental conditions: no special treatment as
negative controls; TGF- treatment alone; TGF-B plus
EGCG treatment. The protein expression of fibronectin
(FN), E-cadherin (E-cad),
(a-SMA), GAPDH, Smad2 and phosphorylated Smad2

alpha-smooth muscle actin

(p-Smad2) were analyzed by western blotting.

[Results and Discussion] When TGF-B was added to the
medium alone, the expression of FN and a-SMA increased.
The expression of FN increased depending on the
concentration of TGF-f, whereas the expression of E-cad did
not significantly change. When TGF-f and EGCG were
added to the medium, expression of FN and E-cad
decreased, while the expression of a-SMA did not virtually
change. Our results show that TGF-f may induce EMT in
NRK-52E. However, the protein expression patterns of EMT
makers observed in this study were somewhat from those of
typical EMT. The efficacy of EGCG against EMT is
considered to be restricted. In conclusion, we think that
EGCG should be a potential therapeutic drug for kidney

fibrosis.
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Unique expression of syndecan-2 in proximal colon during acute inflammation

Heejeong Hong!, Hyun-kuk Song', Seung-Eun Kim?, Eok-Soo Oh!

'Department of Life Sciences, the Research Center for Cellular Homeostasis, Ewha Womans University; 2Department of

Internal Medicine, School of Medicine, Ewha Womans University.

[Objective] CRC has high mortality rate worldwide and patients with IBD has high risk of developing CRC. There are
several disparities depending on anatomical sites in CRC such as cancer incidence, genetic alterations, and immunological
differences. IBD patients also have colonic regional differences, such as miRNA yet not many reports are available.
Syndecan-2, a transmembrane proteoglycan, is upregulated in chronic inflammation and carcinoma in colon, but its
expression in acute inflammation and the mechanism are questionable. We studied acute DSS-induced colitis mouse model
to determine how syndecan-2 expression is regulated. [Methods] We performed studies with C57BL/6J and ragl” mice by
administrating DSS. Colon tissues were swiss-rolled and stained with syndecan-1 and -2 antibodies. The colon was divided
into 6 parts to analyze gene level of syndecan-2. Daily i.p. injection of ASA was achieved, and the tissue staining was
performed. Immunostaining of F4/80 and CD3 were also delivered and we counted infiltrated CD3™ cells. [Result] Using
DSS-induced acute colitis animal model, we found that syndecan-2 expression was upregulated at proximal colon where was
an inconsistent location with tissue damage, the most at day 7. Daily ASA i.p. injection reduced inflammation and
syndecan-2 expression as well. When we stained CD3, the infiltrated CD3" cells were extremely increased at proximal colon
when inflammation was delivered. In addition, the increased population was alleviated by ASA i.p. injection. We repeated
the experiment with ragl” mice and syndecan-2 expression was barely increased. [Conclusion] In acute DSS-induced colitis

model, syndecan-2 expression was predominantly upregulated at proximal colon through infiltration of CD3" cells.

Key words: syndecan-2, acute colitis, proximal colon
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Clarification of the mechanism of liver fibrosis
inhibition by microRNA142-3p

T. Matsumoto ', T. Takami 2, I. Sakaida >

! Department of Gastroenterology and Hepatology,

Yamaguchi University Graduate School of Medicine
2 Department of Oncology and Laboratory Medicine,
Yamaguchi University Graduate School of Medicine

Objective: Fibronegesis and fibrolysis are known to be
regulated by cell-cell interaction between macrophages (M)
and hepatic stellate cells. To date, we have reported that
regulation of Rho family GTPase by Me may be involved in
liver fibrolysis. Here, we analyzed the liver fibrosis
inhibitory effects of microRNA (miR)142-3p, which targets
genes for some Rho family GTPases. Method: M1
macrophages (M1-Mg) were induced in vitro from human
peripheral blood monocytes using granulocyte-macrophage
colony-stimulating factor (GM-CSF), and the chronological
changes in miR142-3p expression were evaluated. In
addition, expression of MMPs (MMP1, MMP9, MMP12)
was evaluated in M1-Me in which miR142-3p mimic was
inserted. Next, human hepatic stellate cells (HHSteC) were
cultured in normal culture plates or Matrigel-coated culture
plates, and miR142-3 expression was compared between
activated and deactivated hepatic stellate cells. In addition,
the
expressions relating to liver fibrosis (aSMA, collagens,
MMPs, TIMP1, TGFB1, TGFB-R, etc.) were investigated in
HHSteCs with inserted miR142-3p mimic. Results: During
the process of inducing M1-Me¢ from human peripheral

morphology, proliferation potential, and gene

blood monocytes, miR142-3p expression increased over
time. No changes in MMP1 or MMP9 expression were
found in M1-Me with inserted miR142-3p, but MM12
expression increased significantly. At the same time,
miR142-3p expression in HHSteC was significantly greater
In addition, the cell
morphology of these HHSteCs with induced miR142-3p was

in activated hepatic stellate cells.

from spindle-shaped to oval, and proliferation was
significantly less. Although no changes in expression of
aSMA, Collal, Col3al, or TIMP1 were found, reduced
TGFBpB-R expression and increased BMP and activin
inhibitor (BAMI)

observed. Moreover, significantly increased MMP1 and

membrane-bound expression  were
MMP2 expression were found. Conclusion: miR142-3p not
only regulates TGFp signaling and growth in hepatic stellate
cells, but also acts to inhibit liver fibrosis by causing
increased expression of MMP12 from Mg and MMP1 and
MMP2 from stellate cells.
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Silencing of Important Molecules in Pathogenesis of

Idiopathic Pulmonary Fibrosis via RNA interference

OF Hatipoglu'#, E Uctepe?, E. Gunduz**, M. Gunduz**,
T Otsuki', J Inagaki?, S Hirohata!

!Okayama University Graduate School of Health Sciences;
Graduate School of Medicine, Dentistry and Pharmaceutical
Sciences;
*Wakayama Medical University Hospital Otolaryngology;
*Turgut Ozal University Department of Medical Genetics.
(Turkey)

[Objective]  Idiopathic Pulmonary Fibrosis (IPF) is a
disease that is characterized by the deposition of an
excessive degree of myofibroblast cells and extracellular
matrix components in the lower respiratory tract and lung
interstitium. Median survival is 3 years after initial
diagnosis. Recently, epithelial mesenchymal transition
(EMT) thought to be involved in the pathogenesis of this
disease. There are many studies suggesting the use of siRNA
in lung diseases. However, thus far no studies have targeted
the MoleculeX. MoleculeX was localized to alveolar
epithelial cells in IPF lungs and was also significantly
elevated in bronchoalveolar lavage from IPF patients. We
investigated the fundamental role of MoleculeX in IPF
pathogenesis, with knockdown of MoleculeX by siRNA in
epithelial-mesenchymal transition (EMT) and fibrosis.
[Methods] We investigated EMT-related molecules and
fibrosis markers were examined using western blot analysis
and real-time PCR by silencing of molecule X with siRNA
using A549 cells (lung carcinoma).

[Results] Stimulation of TGFB1 greatly decreased the mRNA
level of the epithelial marker genes in A549 cells. Then
we investigated the effect of knockdown of MoleculeX
by siRNA on the EMT. In order to investigate the role of
Molecule X in EMT, A549 cells were transfected with
moleculeX siRNA and treated with TGF-B1 for 48 hours to
increase the expression of epithelial markers (E-cadherin,
vimentin) and to decarase the mesenchymal markers
(COL1A2, fibronectin).

[Conclusion] Silencing EMT-related genes by RNAi has

the potential to revolutionize current treatment standards.

F—U— R RpREMERAELE, LR ER

Key words: IPF, EMT

— 146 —



P-24

F/EEIDNI NS 74— 4 VT LERSINEEA
WEI—5R - SUORERBOBE:EDRR

LIS 2 WD L AT A,
WFHET, PFIRS ! A —

PESIROK ¢ IR - JEESE, PBIRK - BB SR - BRI -
RI, P AARER « MEREE « IS HRFL, MR - [E -
BHEREE - BInFERITTE R, © Aok - #K - RReAmL

=

T—F A« X ona AGEGERE (EDS) 1%, . BIAI. i
B L OMBRICHET & & B0 A MR O R R
To b, EDS IFERRAVER & JRRBE ISV TE
213 DY T Z A ST EnNSG, v~ VBT —F
RIETHDHTRA T X (INX) 78 EDS OJF K&l
FO—2¢ LTRIESNTWS, TNXB OREXRIEIL
T HARR EDS 2 RJE L. TNX 7 1 R4 LR AT dh T
HER EDS ZRIET H Z EnME SN TWD, FexIl3BE
W Ik~ NI T T 40— T NEESITE
(Nano-LC/MS/MS) % W Ty 7 x4 v > X
(sTNX) ZEET D HELZBIE L. ARiED TNX KER
BLOTNX 7' 2 A2 ATE) TER EDS O
FRATHLZ L 2@ELCE, AEL, REZAV, i@
FEEEEREHEMS)MEFH O sTNX Z#E& L., sTNX
IREE L HMS BE ORFRIER & o B % fEt Lz, %
DOFE R, ¥4 D HMS HB#E D sTNX ORI A0
PORETHL ZENHALNERD, 2D OBEIT
TNX 7' m R E) THER EDS Th 5 AlHetkns
REE Tz, £, RlE, T~ U 4-O-TilE RS
fE-1 (D4ST1) OREERIZL 2N EDS A3 [HE
E ST, £ 2T, MiffEh EDS OfReARE 2B &)
\2¢ % HHT Nano-LC/MS/MS ¥ % Fl W\ 72 1IfL & o o
D4ST1 ERIEDBF 2k A7z, DASTI EED 7= D
WALTF FELES =0, DASTI # T A7 =7 L
-V T A4 —NEER, TAFMEE, NV T T
JHAk L. Nano-LC/MS/MS % VT PinPoint ¥ 7 k7 =
T RN LTe ORGSR, WL OO EBED T2 OFERE
NTF FRRIESNENEDRTF RO ua~ 7T
A LR BA A EIBAA DN TV g v
DIRE—=ANIBERTF ROL D EZRIT—FH LT R
2, TNHDORTF REHWTIEF O D4ST1 O E &
BRBTZN, TRNETOEZA, WTFRORTF R bk
HEniemoiz, ZofERT, miEHIC DAST1 1XFE
L2 WA[REME &2 RIE -5,

Development of diagnostic method of Ehlers-Danlos
syndrome using nano-LC/MS/M

Kazuo Yamada'?, Atsushi Watanabe®, Tomoki Kosho®,
Shuji Mizumoto®, Shuhei Yamada®, Haruo Takeshita',
Ken-ichi Matsumoto®

"Dept. of Leg. Med., Shimane Univ., Sch. of Med., *Dept. 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.,’Dept. of Pathobiochem. Fac. of Pharm. Meijo Univ.

Ehlers-Danlos (EDS) is a
connective-tissue disorder. EDS has been classified into 13

syndrome hereditary
subtypes according to clinical features and causative genes.
A matricellular protein, tenascin-X (TNX), has been
identified as one of the causative gene of EDS. The clinical
subtype of TNX deficiency caused by biallelic mutations in
TNXB is named as classical-like EDS. We have developed a
quantification method for serum form of TNX (sTNX) using
nano-liquid chromatography tandem mass spectrometry
(Nano-LC/MS/MS). This method is useful for diagnosis of
EDS caused by TNX deficiency and haploinsufficiency. In
this sTNX
concentration in sera from patients of hypermobility

study, using this method, we measured
syndrome (HMS) and investigated the correlation between
sTNX concentration and clinical symptoms of HMS. sTNX
concentrations in sera from several HMS patients were about
a half of normal subjects. These patients might be
hypermobility type of EDS. Recently, Musculocontractural
EDS-CHST14 (mcEDS-CHST14) was identified as a subtype
of EDS, caused by biallelic mutations in dermatan
4-O-sulfotransferase-1 (D4ST1). We have attempted to
quantify serum D4ST1 using nano-LC/MS/MS to uncover
the pathophysiology of the disorder. To search candidate
peptides for quantification of D4STI1, the cell lysates
transfected with D4ST1 were reduced, alkylated, and treated
with trypsin. Then, peptides were analyzed with Pinpoint
software using nano-LC/MS/MS. As a result, several
peptides were identified as candidate peptides for
quantification of D4ST1. The retention times and the
intensities of several daughter ions derived from parent ions
of endogenous peptides were completely consistent with
those of synthetic candidate peptides. Using these peptides,
we measured D4ST1 concentration in serum. So far, none of
these peptides were detected. This result suggests the

possibility that D4ST1 is not present in serum.

F—TU—F: T—F R KXo REEE. F
LC/MS/MS, ¥xA ¥ X

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

tenascin-X
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Novel angiotensin I-converting enzyme inhibitory
peptides from an elastase-treated hydrolysate of

porcine aortic elastin Oligopeptides Derived Elastin
T. Hatakenaka" 3, M. YoshimizuZ, T. Kat03, K.Okamoto'

'Vital Resources Applied Laboratory, Inc.; *Fukuoka Foods
Co., Ltd. ; *Graduate School of Life Science and Systems

Engineering

[Objective] Hypertension is one of the main risk factors
causing cerebro-and cardiovascular diseases. Angiotensin
I-converting enzyme (ACE) catalyzes the production of a
vasoconstrictive peptide, angiotensin II from angiotensin 1.
Therefore, the inhibition of ACE activity is an essential
target for antihypertension. Elastin is an important
macromolecular protein which exists widely in elastic
tissues such as arteris, ligaments, lung, skin, etc. and exerts
its elasticity to such elastic tissues. It was recently shown
that elastin is the protein with ACE inhibitory activity. The
peptides with ACE inhibitory activity were found in a
thermolysin-treated hydrolysate of bovine ligamentum
nuchae elastin. We are particularly interested in novel ACE
inhibitory peptides derived from porcine aortic elastin. Here,
we investigated to isolate the ACE inhibitory peptides from a
pancreatic elastase-treated hydrolysate of porcine aortic
elastin. [Methods] Porcine aortic elastin was treated with
pancreatic elastase and the hydrolysate was separated by the
use of HPLC. The ACE inhibitory activity of fractions
obtained was analyzed by ACE inhibition assay using
hippuryl-L-His-L-Leu as a substrate (ACE inhibition assay).
The peptides in ACE inhibitory fractions were separated and
their sequences were identified by means of LC/MS/MS and
chemically synthesized by solid-phase method. ACE
inhibitory activity of synthetic peptides was examined by
ACE inhibition assay. [Results] The novel ACE inhibitory
peptides derived from pancreatic elastase-treated hydrolysate
of porcine aortic elastin were Ala-Ala-Ala-Ala, Ala-Ala-Ala,
Ala-Ala. [ Conclusion | The resulting ACE inhibitory
peptides may be beneficial as ingradients of functional foods

for preventing hypertension.

F—U—F: 7HREART T AF | =T AF—BILH
KfE. ACE FRE~RTF R

Key words: porcine aortic elastin, elastase-treated

hydrolysate, ACE inhibitory peptides
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Histological alterations to the hamstring tendon

caused by cleaning during autograft preparation

Yoshiki Okazaki, Takayuki Furumatsu, Ami Maehara,
Yusuke Kamatsuki, Toshifumi Ozaki

Department of Orthopedic Surgery, Okayama University
Graduate School

Purpose: The aim of this study was to evaluate histological
alterations in the hamstring tendon caused by cleaning the
muscle fibers during creation of an autograft for anterior
cruciate ligament reconstruction. We hypothesized that the
more times a tendon is scratched during cleaning, the greater
is the histological damage.
Material and methods: We collected semitendinosus
tendons from 6 patients who underwent anterior cruciate
ligament reconstruction, and used a curette to scratch the
tendon for cleaning. Three groups of increasing repetitions
of scratching (5, 10 and 15) were compared to a control (no
scratching) group. Histological alterations in the tendon were
evaluated using the modified Bonar score. Immunochemical
analysis was also performed for type I collagen, with
measurement of the area stained for type I collagen and the
cellular density of myofibroblasts.

Results: The mean modified Bonar score was 0.8 in the
control group, compared to 3.2, 5.7 and 7.2, for the 5-, 10-
and 15-repeated scratching groups, respectively. The area of
type I collagen staining decreased as the number of scratches
increased (p<0.05 for all groups), with a decrease of >50%
in myofibroblast density between the 5- and 10-repetition
groups (P=0.004).

Conclusion: Cleaning the hamstring tendons by scratching
caused histological alterations and damage to type I
collagen. Specifically, the myofibroblast density decreased
markedly on scratching 10 times, suggesting that excessive

curettage, leading to >10 scratches, might be deleterious.

FOEBITMEOER MR T 25 S L BhEkEo
FFETR IC B A 5 2 5 REME R S L7z,
F—U—F: NAANY TR T RaT—F Key words: Hamstring autograft, Type I collagen
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Effects of unripe peach extract on gene expression and histological localization in UVB irradiated 3D skin

model

Tomoko Yonezawa', Ryusuke Momota?, Hideki Iwano?, Steven Zhao*, Tomohiro Hakozaki*, Chieko Soh’,
Shigetoyo Sawaki®, Kazumi Toyama®, Toshitaka Oohashi!

"Molecular Biology & Biochemistry, 2ZHuman Morphology, Okayama University; *Technoble Co., Ltd.; “The Procter &
Gamble Company; *P&G Innovation GK

[Objective] Skin, the interface of our body, is always exposed to internal/external stimuli and its appearance is destined to
deteriorate by accumulated damages. In this study, we compared transcriptional/histological changes of
sun-exposed/protected female skin samples from different age groups. In addition, we evaluated the beneficial effect of
unripe peach extract in UVB irradiated 3D skin culture models.

[Methods] Sun-exposed/protected female skin samples were compared by DNA-array or by immunohistochemistry. Human
3D skin culture model was incubated with unripe peach extract for 24 h prior to three UVB irradiation steps (30 mJ/cm?
each) and harvested at day 8 for real-time PCR and immunohistochemical analysis.

[Results] Gene expression levels of dermal extracellular matrix components decline with age. Among those, COLI8A1
mRNA level declines conspicuously in sun-exposed skin samples. By immunohistochemistry, collagen type X VIII exhibited
a linear dermal epidermal junction, which is weaker compared to that of young skin. UVB irradiation decreased COL18A1
mRNA level, which was significantly improved by unripe peach extract treatment.

[Conclusion] Unripe peach extract could ameliorate UVB damages in UVB irradiated 3D skin culture model, implying that

it can be a promising strategy against skin aging.

Key words: Collagen type X VIII, Peach, Photoaging
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EphA2 processing by MT1-MMP
squamous cell carcinoma
N. Tomikawa!, A. C. Saito', K. Hozumi?, M. Nomizu?,

H. Chiba!

in cutaneous

"Department of Basic Pathology, Fukushima Medical University
School of Medicine; ?Laboratory of Clinical Biochemistry, Tokyo

University of Pharmacy and Life Science.

[Objective] Chronic infection with hepatitis C virus (HCV)
is the leading to chronic hepatitis, liver cirrhosis and
hepatocellular carcinoma. Recently, the development of
direct-acting antivirals (DAAs) drugs, which target the viral
life cycle in host cells have extensively improves the
efficacy of HCV treatment, but the appearance of numerous
DAAs-resistant HCV variants has already been reported.
In addition, no protective HCV vaccine is yet available.
We focused on occludin (OCLN), which required for HCV
entry to host cells, and generated an anti- human OCLN
monoclonal antibody (mAb). In this study, we show that
anti-OCLN mAb efficiently prevents HCV infection and
clarify the mechanism. [Methods] We generated mAb
against human OCLN-EC2 domain using the polypeptide
(amino acid sequence 214-230). We then verified HCV
infection using three different culture systems (monolayer,
double-chamber and matrigel) of HCV-permissive human
cell line Huh7.5.1 cells. Next, we identified the epitope of
that mAb with ELISA method using the different sequence
synthetic peptide based on the antigen. Moreover, by
immunofluorescence method, we observed the localization
change of endogenous OCLN in the presence of anti-OCLN
mAb. [Results] This anti-OCLN mAb significantly
prevented HCV infection in a matrigel-embedded 3D culture
system. We identified that the epitope of this mAb is ALCN
(214-217) in OCLN-EC2 domain. Moreover, this mAb
changed the localization of endogenous OCLN from plasma
cytoplasm. The
anti-OCLN mAb, which we developed, inhibits HCV

membrane  to [Conclusion] newly
infection in the matrigel 3D culture that imitated in vivo
environment, and it was suggested to prevent infection
establishment by inducing an endocytosis of OCLN as the

mechanism.

*—TU—RK:HCV. A7 LVF 4, = U FL

Key words: HCV, OCLN, matrigel
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D-tyrosine negatively regulates melanin synthesis by competitively inhibiting tyrosinase activity

Jisu Park!, Hyejung Jung?® Kyuri Kim? Kyung-Min Lim? and Eok-Soo Oh'*

"Department of Life Sciences, the Research Center for Cellular Homeostasis, Ewha Womans University; >Skin QC Institute

of Dermatological Sciences; *College of Pharmacy, 507 Ewha Womans University

[Objective] Although L-tyrosine is well known for its melanogenic effect, the contribution of D-tyrosine to melanin
synthesis was previously unexplored. The topic of melanin synthesis is important not only to aspects of skin whitening, but
also in physiological diseases. For instance, although melanoma is rare in Asian populations, certain subtypes of melanoma
have high incidences in Asian countries. Therefore, there is an urgent need for researchers to develop alternative ways to
regulate melanogenesis. Here, we hypothesized that D-tyrosine may negatively regulate L-tyrosine-dependent melanin
synthesis. [Methods] Cells were solubilized and the melanin content was measured by absorbance at 405 nm. Cell lysates
were reacted with L-DOPA, and tyrosinase activity was determined at 470 nm. Protein expression was measured by Western
blot analysis and mRNA expression was analyzed by RT-PCR. Tissue sections of melanoderm skin models were stained
using hematoxylin and eosin or immunostained with anti-tyrosinase (a-TYR) antibody. [Results] D-tyrosine
dose-dependently reduced the melanin contents of human MNT-1 melanoma cells and primary human melanocytes, and both
in vitro assays and L-DOPA staining MNT-1 cells showed that tyrosinase activity is reduced by D-tyrosine treatment.
Furthermore, we found that D-tyrosine inhibited melanogenesis induced by a-MSH treatment or UV irradiation. Finally, we
confirmed that D-tyrosine reduced melanin synthesis in the epidermal basal layer of a 3D human skin model. [Conclusion]
These data suggest that D-tyrosine negatively regulates melanin synthesis by inhibiting tyrosinase activity in

melanocyte-derived cells.

Key words: D-tyrosine, L-tyrosine, melanin, tyrosinase
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Investigation of the amino acid residues in
hyaluronidases-1 and -4 responsible for their substrate
recognition.

Fumie Inaba, Satoko Hakusui, Chieri Kobayashi,

Yukiko Abe, Shuji Mizumoto, Shuhei Yamada

Department of Pathobiochemistry, Faculty of Pharmacy,
Meijo University

[Objective] Hyaluronidase-4 (HYAL4), a member of
hyaluronidase (HYAL) family, has been demonstrated to be a
chondroitin sulfate (CS)-specific endoglycosidase. HYALI,
other member of HYAL family, depolymerizes both
hyaluronan (HA) and CS. Based on the studies of structural
modeling of human HYAL1 (Zhang et al., J. Biol. Chem.,
2009), Tyr247 residue in hHYAL1 was estimated to cause
the distinct substrate specificities between HYALI and
HYALA4.

[Methods] To evaluate the role of the Tyr residue in HYALL,
several mutants of human HYAL (hHYAL) and mouse
HYAL (mHyal) including hHYAL4-G263Y, mHyal4-S263G,
hHYAL1-Y247G, and mHyall-Y275S, were generated by
site-directed mutagenesis using the PCR method. The mutant
constructs were transiently expressed in COS-7 cells, and the
recombinant proteins were subjected to the hydrolase assay.
The recombinant enzymes were incubated with CS and HA,
and the newly formed reducing ends of degraded fragments
were labeled with a fluorophore, and analyzed by
anion-exchange HPLC.

[Results and Discussion] Compared to the wild-type HYAL,
the activity of hHYAL1-Y247G and mHyall-Y275S
decreased. In contrast, the activity of hHYAL4-G263Y and
mHyal4-S263G increased, indicating that Tyr247 residue in
hHYAL!1 is critical for the enzyme activity, HYAL4
preferentially recognizes highly sulfated CS-D structure.
However, hHYAL4-G263Y and mHyal4-S263G have lost
such specificity to some extent, suggesting that these amino
acid residues might contribute to the substrate recognition of

this enzyme.

F—U—FR:e7rn=F—% eT7rarEg, ar R

Key words: hyaluronidase, hyaluronan, chondroitin sulfate
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Biosynthesis of heparan sulfate on a specific core

protein in a pancreatic B-cell line, MIN6

Manami Mochinaga', Hiroko Kato', Yukino Ito',
Iwao Takahashi?, Koji Nata?, Shuhei Yamada'

"Department of Pathobiochemistry, Faculty of Pharmacy,
Meijo University; 2Department of Medical Biochemistry,

School of Pharmacy, Iwate Medical University

[Objective] Heparan sulfate proteoglycans (HS-PGs) play
important roles in cell differentiation and proliferation by
interacting with various bioactive molecules. We have
identified syndecan-4 (sdc4) as the major HS-PG which is
involved in the insulin secretion in a mouse pancreatic
beta-cell line, MING6 (Takahashi et al. Mol. Cell Endocrinol.,
2017). In this study, MING6 cell lines overexpressed with sdc
family members were prepared to investigate the effects of
core proteins on the biosynthesis of HS chains.

[Methods] The subcloned MING6 cells were overexpressed
with sdcl, sdc2, sdc3, or sdc4. GAG fractions were prepared
from the cell homogenates, and digested with HS lyases into
disaccharide units. The digests were labeled with a

fluorophore and the derivatives were analyzed by
anion-exchange HPLC. Based on the chromatograms,
disaccharide composition and the amount of HS chains
isolated from those cells were determined.

[Results and Discussion] The amount of HS in the subcloned
MING cells overexpressed with sdcl, sdc2, sde3, or sdc4 was
compared with that in the cells without overexpression.
Although the amount of HS in sdc4-overexpressing cells
increased, that in sdcl-, sdc2-, or sdc3-overexpressing cells
was not varied. Real time PCR analysis showed the increase
of the expression level of their mRNAs, suggesting that
sdcl, sdc2, and sdc3 are not used as core proteins of HS-PG.
Thus, HS chains are most likely synthesized only on the
sdc4 core protein in a mouse pancreatic B-cell line, MING. It
is important to elucidate how only sdc4 can be modified with

HS among the sdc family members.

F—T— R ~RTURREE, T hy TN

Key words: heparan sulfate, syndecan, islets of Langerhans
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Role of aggrecan in post-natal development of bone
and cartilage
H. Torihara2, M. Ono', S. Kurihara', M. Edamatsu’,

T. Takarada®, H. Kamioka®, T. Oohashi'

! Department of Molecular Biology and Biochemistry, 2 Department of
Orthodontics, * Department of Regenerative Science,

Okayama University Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences

[Objective] It is well known that aggrecan, the major type of
proteoglycan found in cartilage, plays an important role in
the skeletal development. Cartilage matrix deficient (cmd)
mouse, which fails to synthesize aggrecan, are characterized
by disproportionate dwarfism and cleft palate. However, the
function of aggrecan in post-natal development is still
unclear, because c¢md mice die soon after birth because of
breathing difficulties. Therefore, the aim of this study was to
clarify the role of aggrecan in post-natal development of
bone and cartilage.

[Methods] We generated tamoxifen inducible Acan global
deficient mice by crossing the Rosa26-Cre-ERT2 mice to
Acan™°*  mice. Tamoxifen was intra-peritoneally
administered for five consecutive days from P7 to P11 (4can
ROsA26” mice). Acan rosazs’ mice were analyzed two weeks
after the first injection. Tamoxifen injected ROSA26-Cre“f1?;
Acan"mice were used as control mice.
[Results] At P21, Acan rosazs”’ mice exhibited significant
reduction in body size and weight and in the length of long
bones, compared with control mice. Micro-CT analysis
showed that Acan rosazé”” mice exhibited reduced trabecular
bone mass in femur. Interestingly, morphological changes in
proliferative chondrocytes and disorganization of the
columnar structure were observed in femoral growth plate of
mice. Immunohistochemical staining

Acan  rosaz””

confirmed the reduced expression of type II collagen in

" mice.

femoral growth plate of Acan rosaze”
[Conclusion] This in vivo study demonstrated that aggrecan
is essential for the post-natal development and growth of

long bones.

FoU— R WE T

Key words: cartilage, aggrecan
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the cells. Am J Pathol 171: 274-286, 2007

T R CESERREEEE BIR(LY)
Distinct steps of cross-linking, self-association, and maturation of tropoelastin are
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The influence of synthetic peptides derived from laminin @ -1 chain on hepatocyte
adhesion and gene expression.
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Developmental stage-dependent regulation of prolyl 3-hydroxylation in tendon type I
collagen. J Biol Chem 291 : 837-847, 2016
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Hyaluronan-binding protein involved in hyaluronan depolymerization controls
endochondral ossification through hyaluronan metabolism.
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Recombinant laminin fragments endowed with collagen-binding activity : a tool for
conferring laminin-like cell-adhesive activity to collagen matrices. Matrix Biology,
65, 75-90, 2018
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