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WELCOME

Dear Members, Colleagues and Friends of JSMBM,

It is my pleasure to welcome you to Tokyo for the 51st Japanese Society for Matrix Biology and
Medicine Annual Meeting. This year the conference is name “Matrix Quest 2019” and it reflects our
vision of stepping forward into the society’s next half of the century. Like connective tissues,

JSMBM'’s aim is to act as bridge between researchers and clinicians.

This meeting will feature:
1. A wide range of researchers from the matrix biology field
2. New to this year - childcare services for researchers with young children at the nursery in the
KFC Hall.
3. Extended time in the poster presentation sessions to foster more in-depth discussions amongst
attendees
Among the many distinguished guests, we have in attendance, we are delighted to host the
following invited speakers:
e Sergey Leikin Ph.D., Chief of Physical Biochemistry
Eunice Kennedy Shriver National Institute of Child Health and Human Development, National
Institute of Health
e Sergei Boudko, Ph.D., Assistant Professor, Vanderbilt University
¢ Chihiro Akazawa, M.D., Ph.D, Professor, Department of Biochemistry and Biophysics
Graduate School of Health Care Sciences, Tokyo Medical and Dental University
e Yasuhiro Matsumura, M.D. Ph.D., Chief of Investigative Treatment Division
National Cancer Center
e Yoshihiro Ishikawa, Ph.D., Oregon Health and Science University
e Masahiko Terashima, Ph.D., University of North Carolina
It is also a privilege to welcome the Korean Society for Matrix Biology to the meeting. KSMB
session will feature the following researchers from KSMB:
e Sangmyung Rhee, Chung-Ang University
¢ Jiyoon Kim, Korea University
Our hope is that this meeting serves as an opportunity for basic and clinical researchers as well as
individuals from industry to come together. We are looking forward to welcoming everyone

interested in extra cellular matrix.

Best Wishes,

Shunji Hattori
Chair of the 51st Annual Meeting
of the Japanese Society for Matrix Biology and Medicine

Nippi Research Institute of Biomatrix
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JSMBMb51@nippi-inc.co.jp

(Organizing Committee )

Chair
Shunji Hattori, Nippi Research Institute of
Biomatrix

Members
Kazunori Mizuno
Anri Otani
Masashi Kusubata
Keisuke Tanaka
Yuki Taga
(Nippi Research Institute of Biomatrix,
Nippi, Inc.)
Eri Hirasawa-Arikawa (Juntendo Univ.)
Takuji Yamamoto (Matrixome, Inc.)
Sponsor: Nippi, Inc.

Contact Us

Kazunori Mizuno (Chief, Academic)

Anri Otani (Accounting, General affairs)
Nippi Research Institute of Biomatrix
520-11 Kuwabara, Toride, Ibaraki 302-
0017, Japan

Phone: +81-297-71-3040

Fax: +81-297-71-3041

E-mail: JSMBM51@nippi-inc.co.jp

URL: http://square.umin.ac.jp/jsmbm2019
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( Schedule )

1. Annual Meeting
May 3l1st (Fri) - June 1st (Sat)
KFC Hall, KFC Hall Annex

2. Networking Reception
May 31st (Fri) at KFC Hall
19:00-20:45

3. Board Members Meeting
May 30th (Thu)
KFC Hall 10F Room 104
16:00-18:00

4. Councilors Meeting
June 1st (Sat) at KFC Annex
12:30-13:00

5. JSMBM Members Business Meeting

June 1st (Sat) at KFC Hall
16:40-17:20
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( Registration )

1. Information on participation reception (Pre-registration is not available.)
1) Registration hours
May 31st (Fri), 8:00 - 18:00
June 1st (Sat), 8:00 - 15:30
Reception desk can be found at the 3rd floor of KFC building.

2) Registration Fee
Please fill the completed registration form and reception fee to reception upon arrival.
Please write your name and organization on your name badge, which will allow you access
to the venue during the meeting.
We encourage you to join the Japanese Society for Matrix Biology and Medicine.
Registration fees:
General members: ¥ 15,000
Student members: ¥ 11,000 (Valid student ID card reguired.)
Non-members: ¥ 23,000
Student Non Members: ¥ 14,000 (Valid student ID card reguired.)
* The Networking Reception on the Friday evening is included with the registration fee.
* Registration is free for students in Grades 7 - 12 and undergraduate students with a valid
Student ID Card.

* Please make your payment in Japanese currency in cash.

3) Program/Abstract Book
Printed copies of the program book will be available at the reception desk.

Digital copies can be accessed on the meeting website.

2. Coat Check

Coat Check will be available on 3F at the reception desk. While we endeavor to keep your
belongings safe, we cannot be responsible for any lost or stolen items.

Coat Check hours:

Friday May 31, 800 - 20:55

Saturday, June 1, 8:00 - 17:45

_11_



3. Young Investigator Award (YIA) Applicants
Please be sure to bring your poster to the conference.
The award recipients will be determined by the YIA Committee.
Awards will be presented to the recipients on Saturday June 1st, 16:40 - 17:20.

4. Networking Reception
The Networking Reception will be held at KFC Hall at 19:00 on Friday May 3lst. Light
refreshments will be served. Registration to the conference is required. Your name badge is

required to enter into the Networking Reception.

5. Refreshment
Coffee, tea and water will be served on 3rd floor at KFC Hall Foyer.

6. Lounge Access
The lounge area can be found on the 10th floor of the KFC building. Electric outlet is

available in the lounge area.

7. Photo and Video Recordings
Photography and video recordings are not allowed without prior written consent from the
Organizing Committee. Unauthorized recordings (including but not limited to photos, videos,
audio recordings etc.) of presentations during oral and poster sessions without the express

written consent of the JSMBM Organizing Committee is strictly prohibited.

8. Wi-Fi Access
Free Wi-Fi is available in the venue.

Access point name:

3F: KFC Hall KFC Hall, KFC Foyer

3F: KFC Hall Annex  KFC Hall Annex

10F: Lobby KFCI10F, KFCI10F-2
Password: kfc12345 for all access points

_12_



( To the chairperson / presenter )

ATTENTION:

While presentations can be conducted in Japanese, all PowerPoint
presentation slides and posters must be in English.

YIA applicants should bring their posters even if only scheduled for an
oral presentation.

1. Chairpersons
Please be seated in the "Standby Seat” 10 minutes before the start of the session you are

chairing. We thank you in advance for keeping to schedule.

2. Presenters

30 mins prior to the start of the session block you belong to: Please submit your PowerPoint
file at the computer station next to the Reception Desk at KFC Hall Foyer. Note that all
presenters must submit their PowerPoint file for review, presenting from personal electronic
devices will not be accepted.

10 mins prior to your presentation: Please be sure to be in the “Standby Seat” located in the
first row. We thank you in advance for your punctuality.

We will also check the data even when bringing in your own laptop, so please be sure to

drop in at the PC reception desk.

3. For Concurrent oral session presenters
Duration: For the oral session, there will be 8 minutes of presentation time and 2 minutes for

Q&A, totaling 10 minutes per individual presentation.

4. Presentation file submission at the PC Desk
Presenters on Day 1: Friday May 31st:
Please bring your PowerPoint file on a USB memory stick to PC Desk (KFC Hall Foyer) at
least 30 minutes before the start of your session block. We encourage you to submit your file
early and in advance to ensure sufficient time to review that it is displayed as you had
intended.
Presenters on Day 2: Saturday June 1st
Please bring your PowerPoint file on a USB memory stick to PC Desk on after lunch on Day

1 Friday May 3lst. Please note that the PC Desk closes at 18:00 that day.

PC Desk hours: Friday May 31 (8:00 - 18:00) / Saturday June 1 (8:00 - 15:00).

_13_



5. Oral Presentation Format
Presentations will be run on a Windows 10 OS PC, and projected onto one screen.
Please bring your PowerPoint file on a USB memory stick.
Windows 10 PC is available at the PC Desk.
We will be running PowerPoint 2016 on Windows. Please ensure that your file will work in
on this version of PowerPoint and on a Windows operating system.
Create slides in Standard 4:3 ratio (Go to "Design" — "Slide size" — "Standard (4: 3)").
Once your PowerPoint file is accepted, it will be transferred onto our computer and the USB
memory stick will be returned to you. The data copied on the computer will be deleted after
the presentation is completed.
Please make the file name of your presentation is in the following format: "abstract number,
full name". (Ex: A1-9 Nippi Taro.pptx)
Please use the standard font set for Windows OS.
All computers used for presentations are connected to a projector with resolutions in SXGA
+ (1400 x 1050), we encourage you to check the layout on SXGA +.
* Video Clips in Presentations
If you have the videos in your presentation, please inform the staff at PC Desk.

To keep the linked movie file with the PowerPoint file, save the movie in the PowerPoint file.

6. Operating the Computer during Presentations
The computer will be located on the podium. You will have control over navigating through

the slides yourself throughout your presentation using this PC.

7. Poster Presentations
The contents of the posters need to be in English.

Young Investigator Award applicants who are scheduled for an oral presentation still need

to bring their posters with them to the conference.

1) Poster set-up & Removal
Poster set-up time: May 31st (Fri) 8:30 - 10:00
Poster removal time: June 1st (Sat) 15:00 - 16:00

Please note that we will remove posters that have not been removed by 5 pm.
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2) Poster sessions will be held between 1745 - 1845 on Friday May 31st for odd numbered

posters and 11:20 - 12:20 on Saturday, June 1st for the even numbered posters.

3) Poster format:
The poster panel is 180 cm in length X 90 cm in width.
The abstract number assigned by the Conference Organizer can be found on the upper
left corner.
Pins and tape will be available onsite on the day.

Please do not send the posters to the KFC Hall.
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IIURIYL2 Matrix Quest 2019 13:00- 1425 A2

Fefz © Takako Sasaki Oita Univ.
Sergei Boudko Vanderbilt Univ.

SY2-1 SEZU7AVTr—L7ZAVCEZEEME RN S ORMEDEEBEERN
DIt

I
1 KERKZRZREZRIFFR Rl FHEZ S AR,
CARBRAFAZHREFRMFR REZ

SY2-2 EFEEBEREICLDBREENBYORFE ARG
H it

HBAFERFERM R FRARI TSR HEESS
E#f BDR. iCONM

SY2-3 Human collagen IV scaffold assembly depends on a chloride ring
within the NC1 domain hexamer

Vadim Pedchenko, Elena Pokidysheva, Ryan Bauer, Billy Hudson,

Sergei Boudko
Division of Nephrology and Hypertension and Center for Matrix Biology. Vanderbilt
University Medical Center, Nashville, TN, USA

Matrix Quest Special Lecture - 1 14:25-15:15 A 2&is

BE: KEP—If —vtd

MQSL-1 Procollagen sorting at ER exit sites

Sergey Leikin
Eunice Kennedy Shriver National Institute of Child Health and Human Development,
National Institutes of Health, Bethesda, MD, USA

Matrix Quest Special Lecture - 2 15:20-16:10 A fi%

B ikt —ve

MQSL-2 Extracellular matrix environment maintains stemness of skeletal
muscle satellite cells; Laminin E8 fragments mimic the niche
structure

Chihiro Akazawa
Professor, Department of Biophysics and Biochemistry, Tokyo Medical and Dental
University (TMDU)
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Paul Holden', Kazunori Mizuno®, Johanna Myllyharju®

and Hans Peter Bichinger'

1. Department of Biochemistry and Molecular Biology, Oregon Health & Science
University, Portland, Oregon, USA,

2: Departments of Ophthalmology and Anatomy, Institute for Human Genetics University
of California San Francisco, USA,

3: Nippi Research Institute of Biomatrix. Ibaraki, Japan,

4. Shriners Hospital for Children, Research Department, Portland, Oregon, USA,

5: Biocenter Oulu and Faculty of Biochemistry and Molecular Medicine, University of
Oulu, Oulu, Finland,

B6: Vaccine and Gene Therapy Institute, Oregon Health and Science University, Portland,
Oregon, USA
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Chondroitin sulfate structure bound to immature oligodendrocyte
impacts dendritic spine morphology in the somatosensory cortex

Aurelien Kerever. HHER, IEEWIR, $5ARMG. FEE

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

Intracellular Modulation of Thermo-responsive Elastin-like
Polypeptide-Estrogen Receptor Fusions

Anh Tan Truong' Zhe Li', Hugo Avila', Curtis Toshio Okamoto,

John Andrew MacKay"*®

1 Department of Pharmacology and Pharmaceutical Sciences, School of Pharmacy,
University of Southern California,

2 Department of Biomedical Engineering, University of Southern California,

3 Department of Ophthalmology, University of Southern California
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Hydroxyproline-containing peptide promotes differentiation and
collagenous fibril network organization in adult tendon cells

IR KE—3R2, IREBIRIA®
1 University of Liverpool, UK, 2 Zwt J\A A~ ~J w2 IR
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KS1

ER JENF N BHEX
Microtubule Acetylation Mediates Stromal Fibroblast Activation in
Breast Cancer Progression

Sangmyung Rhee
Department of Life Science, Chung-Ang University, Seoul, Republic of Korea
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Integrin activation is a sensor of mechanical force
Jivoon Kim, and Chungho Kim

Department of Life Sciences, Korea University, South Korea
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AR D ER

Seftig 2, MRS RS TR EINS RLE L A AR
W3, ORBEETS, BIEHE®, KRR —"% Andrew J. Quantock’.
i E

1 KEERAZAFEREZR MR SFilg/bBESR / BRlE, 20— hEEG S ERIsERER.
SARAFERERTFT < U TY—LRIZZSHIRZTERFT.

4 College of Biomedical and Life Sciences, Cardiff University

P4 BERICHBIFD XIBIS -5V D1%El

e, Manuel Koch® David Birk®

1 ELIERI K EAE B R R EN Y F B E.

2 Institute for Oral and Musculoskeletal Biology. Center for Molecular Medicine Cologne,
University of Cologne, Cologne, Germany,

3 University of South Florida, Morsani College of Medicine, Tampa, FL, USA
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REPHZ L RS R MBS, R
1 ROKS DEFRAERE. 2RDRSP EFH MLy HRIE,
BADKE EFH <M AEFBE. AKDRIUEERT ARFBE. SHRIHN MFRER

_29_



P6

P7

P8

P9

P10*

P11

P12

BMP-2 induced osteoblast activity was inhibited in the marrow
environment

Ha Thi Nguyen"? Mitsuaki Ono®, Emilio Satoshi Hara®, Shuji Nosho?

Ikue Tosa*? Takeshi Takarada’ Takuo Kuboki’ Toshitaka Oohashi'

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

2 Department of Oral Rehabilitation and Regenerative Medicine, Okayama University
Graduate School of Medicine, Dentistry and Pharmaceutical Sciences,

3 Department of Biomaterials, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences,

4 Department of Regenerative Science, Okayama University Graduate School of
Medicine, Dentistry and Pharmaceutical Sciences
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SERAFHERDEGLHD. SRNUAFELRECETHE
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Short-term stability of artificial collagen-like peptide polymer
implanted in corneal stroma in rabbits

Nobuyuki Ishikawa', Hiroshi Nose?, Shin-ichiro Ichise®, Kazuki Kuroda®,

Takaki Koide®, Shizuya Saika'
1 Department of Ophthalmology, Wakayama Medical University, 2 Kola-gen Pharma,
3 Department of advanced science and engineering, Waseda University

Lack of expression of a6(IV) collagen does not result in cochlear
malformation and hearing loss in mice

Shaoying Tang'. KT, BIHIEIE® KELRE' Biese. KEkE!
1 B UAXZARF PR RS R D FEIEEF.
2 M IR FKEFEEBREAESIHRE E 2R - IBEERMNEE

MOABIDEBETETIVICHIF DFEEIRDFF MY VNI DIMREDR
PERTFRAY, VRER AT EOCERE, RRdERET-S, R AN

F AN - T FNT T4 R— VL EREEL R

1 BIUAZAERR FRMEFAEE RERMEESE. 2MILUKKE EFE RMEFE SERTRZER,
SELKFZRER EREZREE figtZ20E

Transcriptional changes of the skin during aging process

Ryusuke Momota', Tomoko Yonezawa’, Toshitaka Oohashi’, Zenzo Isogai’

1 Human Morphology, Okayama University, Graduate School of Medicine, Dentistry &
Pharmaceutical Sciences,

2 Molecular Biology & Biochemistry, Okayama University, Graduate School of Medicine,
Dentistry & Pharmaceutical Sciences,

3 Department of Advanced Medicine, National Center for Geriatrics & Gerontology
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P13

P14

P15*

P16*

P17+

P18

P19

P20*

P21*

EHMRIEORBEIELETILY D XICHIF S5 CTGF FiiADIMNROEE

YeBp iR ' Maria Trojanowska® FHEfE"
1 BEARZERE A il Z I R B iR A2 D .
2 Arthritis Center, Boston University School of Medicine, USA
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Collagen XVIII deposition in the basement membrane zone beneath
the newly forming epidermis during wound healing in mice

Hiage . KB KRB K55 1° Ritva Heljasvaara® ‘.
Taina Pihlajaniemi’, FiJllZ—°, KiGtk*'

1 BUAXRFRFREREFHRESMEARDFELLFE. 2 EREFIHEA.
3 University of Oulu. 4 University of Bergen. 5 JIIIBERKEFEMNEZ
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P22

P23*

P24

P25

P26

P27+

P28

P29
P30

P31*

P32
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Hatipoglu Omer Faruk®, Eyyup Uctepe®’. A ERER'. Esra Gunduz* >,
Mehmet Gunduz®®. Muradiye Acar’. WAHHAN', ARZERM' KHHEEL
FE !

1 EILARFAZBRERZMFH. 2 LR ERAFE RIRMER.

3 TurgutOzal KZEFETFR (ML)

DFENIFECKD E MEE fibulin-4 OfFT

i % KBg¥- " Klaus von der Mark®. Harald Lanig’

1 KOKE DERRHEERE.

2 Nikolaus-Fiebiger Center of Molecular Medicine, Friedrich-Alexander University.
3 Central Institute for Scientific Computing (ZISC), Friedrich-Alexander University
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P33

P34

P35

P36

P37

P38
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MERF. ZHEMES A Lindsay E. Laurie'. /NAfg#AR 1
MEBETS, BHEMCT R RE?

1 WRERRHAZE Y IFIVEGTFHEZEDE. 2-vE I\AF <~ v o AR
SEILECEME RREYRR T Y —. 4LEXRE EREREZIZER

CCL2 secreted from tumor-associated macrophages induces
invasive phenotype of breast epithelial cells via ERO1-a and MMP-9

Seungeun Lee!, Eunhye Lee!, EunYi Ko', Mina Ham', Hye Min Lee',
Eun-Sook Kim', Minsoo Koh', Hyun Kyung Lim', Joohee Jung',

So Yeon Park® and Aree Moon™

1 Duksung Innovative Drug Center, College of Pharmacy, Duksung Women's University,
Seoul, Korea,

2 Department of Pathology, Seoul National University College of Medicine, Seoul
National University Bundang Hospital, Seongnam, Korea

Up-regulation of syndecan-2 in proximal colon correlates with acute
inflammation

Heejeong Hong, Hyun-Kuk Song, and Eok-Soo Oh
Department of Life Sciences and the Research Center for Cellular Homeostasis and
Ewha Womans University, Seoul, Republic of Korea
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Va-3IvVy, Fh-HrEFLFT
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Catalytically inactive receptor tyrosine kinase PTK7 activates FGF
receptor-1 and enhances cell proliferation and invasion

Won-Sik Shin', Hae Won Lee® and Seung-Taek Lee'

1 Dept. of Biochemistry, Yonsei University, Seoul, Republic of Korea;
2 Korea Institute of Radiological and Medical Sciences, Seoul, Republic of Korea
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P39*
P40*
P41

P42+
P43

P44+
P45+
P46

PAT*
P48+
P49*
P50*
P51*
P52+
P53

P54

P55+
P56*
P57+
P58*
P59*

—fiERE Al-1
—fiERE Al-2
—hEE A1-4
—iEE A1-6
—fiEE A1-7
—fiERE A2-2
—fixiEE A2-3
—fixiEE A2-5
—fixiEE A2-6
—hiEE A2-7
—fixiEE A2-8
—fixEE B1-3
—fi%ERE B1-6
—fixiEE B2-2
—fixERE B2-7
—fixERE B2-8
—fixiEE B2-9
—fixiERE B2-10
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—fiEE B2-12
—fixERE B2-13
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Program
May 31st, Fri

*The Young Investigator Award applied abstract
(P_) indicates the poster number.

Room A (KFC Hall)

8:55-10:15 Oral Session A1-1 - A1-7
Chairs: Koichi Nakazato (NSSu)
Ryusuke Momota (Okayama Univ.)
Al-1* Effect of ascorbic acid on angiogenesis production of non-triple

(P39)

Al-2*
(P40)

Al-3

Al-4
(P41)

Al-5

Al-6*
(P42)

Al-7
(P43)

helical structure type IV collagen polypeptide (NTHa 1(1V))
Yuta Kawanobe (Kogakuin University)

Production of non-triple helical structure type |V collagen
polypeptide(NTHa 1(1V)) under hypoxic conditions

Kosuke Sekine (Kogakuin University)

Type | collagen inhibits adipogenic differentiation via YAP activation
in vitro
Toshihiko Hayashi (Shenyang Pharmaceutical University)

Y AP-mediated inhibition of C2C 12 myoblast differentiation by type |
collagen gel

Karina Kouzaki (Nippon Sport Science University)

Comparison of EMT related cell behaviors in A549 cells; adhesion to
type | collagen gels and TGF-betal treatment

Hitomi Fujisaki (Nippi Research Institute of Biomatrix)

Investigation of Osteogenesis Imperfecta in pathology and the
effects of 4-phenylbutyric acid utilizing patient-derived fibroblasts
and induced pluripotent stem cells

Shinji Takeyari (Osaka University)

Observation of fine structure of fascia through high magnified image
by latest high-resolution endoscope —recognition of fascia in human
living body from a clinical view point.—

Kiyotaka Kawashima (Tochigi Cancer Center)
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10:20- 11:45 Symposium 1 Collagen-based biomaterials for regenerative medicine

SY1-1

SY1-2

SY1-3

SY1-4

Chairs: Keisuke Tanaka (Nippi)
Takaki Koide (Waseda Univ.)

Regenerative treatment for the tympanic membrane by using tissue
engineering

Shin-ichi Kanemaru (Kitano Hospital)

Musculoskeletal regeneration by collagen materials and collagen-
binding growth factors

Kentaro Uchida itasato Univ.)

Use of triple-helical peptides for pure and applied researches on
collagen

Takaki Koide (waseda Univ.)

Verification of biological effects of jellyfish collagen on dermal
keratinocytes

Hideaki Sumiyoshi (Tokai Univ.)

12:00 - 12:50 Lunch Seminar

Chair. Masayuki Yamato (Tokyo Women's Medical Univ.)

Development of New Antibody Medicine

Yasuhiro Matsumura National Cancer Center Japan

13:00 - 14:25 Symposium 2 Matrix Quest 2019

Sy2-1

SY2-2

SY2-3

Chairs: Takako Sasaki (Oita Univ.)
Sergei Boudko (vanderbilt Univ.)

Co-ordinated generation of ocular cell lineages from pluripotent
stem cells using laminin isoforms and its application to regenerative
medicine

Ryuhei Hayashi (Osaka Univ.)

Development of Optical Clearing Techniques for Artificial Corneal
Stroma

Yuji Tanaka (Yamanashi Univ.)

Human collagen IV scaffold assembly depends on a chloride ring
within the NC1 domain hexamer

Sergei Boudko (vanderbilt Uiv.)
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14:25 - 15:15 Matrix Quest Special Lecture - 1

Chair: Kazunori Mizuno (Nippi)

MQSL-1 Procollagen sorting at ER exit sites
Sergey Leikin (NIH)

15:20- 16:10 Matrix Quest Special Lecture - 2

Chair: Shunji Hattori (Nippi)

MQSL-2 Extracellular matrix environment maintains stemness of skeletal
muscle satellite cells; Laminin E8 fragments mimic the niche
structure

Chihiro Akazawa (TMDU)

16:20- 17:40 Symposium 3 Diverse post-translational modifications of collagen

Chairs: Yuki Taga (Nippi)
Yoshihiro Ishikawa (OHSU)

SY3-1 Analysis of diverse collagen-specific post-translational modifications
using LC-MS
Yuki Taga (Nippi)

SY3-2 Aberrant collagen post-translational modification in cancer
Masahiko Terajima (UNC)

SY3-3 Re-evaluation of lysyl hydroxylation in the collagen triple helix
regarding site preference and type specific activities

Yoshihiro Ishikawa (OHSU)

SY3-4 N“-(carboxymethyl)arginine dominantly generates during the
glycation of collagens

Ryoji Nagai (Tokai Univ.)
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Room B (KFC Hall Annex)

8:55- 10:05 Oral Session B1-1 - B1-6
Chairs: Toshitaka Oohashi (Okayama Univ.)
Kimie Date (Ochanomizu Univ.)
B1-1 Molecular pathophysiology of vitronectin during liver cirrhosis -

B1-2

B1-3*
(P50)

B1l-4

B1-5

B1-6*
(P51)

changes in glycosylation and collagen binding -
Kimie Date (Ochanomizu University)

Role of vitronectin in axon specification of mouse cerebellar granule
cell precursors

Yasunori Miyamoto (Ochanomizu University)

HYBID is overexpressed by synovial fibroblasts and implicated in
hyaluronan degradation in synovial fluids in knee osteoarthritis
patients

Jun Shiozawa (Juntendo University)

The importance of emmprin on the tumor cells and CD73 on the
fibroblasts in tumor-stromal interaction

Mikiko Aoki (Fukuoka University)

Role of myofibroblasts in phagocytosis of dead cells during cardiac
disease

Michio Nakaya (Kyushu University)

Establishment of fiber structure study method of avian fascia
Natsuki Maeda (Kogakuin University)

Poster (Annex & Foyer)

17:45 - 18:45 Poster Session |

Please see pages 44 - 47
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June 1st, Sat

Room A (KFC Hall)

8:30 - 9:50 Oral Session A2-1 - A2-7
Chairs: Shunsuke Iriyama (Shiseido)
Shun Shibata (Rohto Pharmaceutical)
A2-1 Scraper-free detachment method using EDTA for human induced
pluripotent stem cells cultured on laminin-51 1E8
Fumi Ebisu (Osaka University)
A2-2* Laminin-511 plays important roles on epidermal homeostasis
(P44) Shunsuke Iriyama (Shiseido)
A2-3* Ventricular-subventricular zone fractones are speckled basement
(P45) membranes that function as a neural stem cell niche
Yuya Sato (NHLBI/NIH)
A2-4 Morphology of human iPS cell spheres cultured on 3D collagen
composite gels containing laminin-511 E8 fragment
Ryoko Nishiuchi-Sato (Osaka University)
A2-5 Localization patterns of basement membrane proteins and MMPs in
(P46) the developing retinal blood vessels of mouse
Sugiko Futaki (Osaka Medical College)
A2-0* Effects of pulsed electric stimulation on expression of extracellular
(P47) matrix-related genes in human skin equivalents
Hiroya Urabe (Tokyo Univ. of Agric. and Technol.)
A2-7* Role of extracellular matrix on 3D Myoculture formation
(P48) Seiya Akiba (Juntendo University)
9:55-10:50 Oral Session A2-8 - A2-12
Chairs: Takao Sakai (Univ. of Liverpool)
Tomoko Yonezawa (Okayama Univ.)
A2-8* Chondroitin sulfate structure bound to immature oligodendrocyte
(P49) impacts dendritic spine morphology in the somatosensory cortex
Aurelien Kerever (Juntendo University)
A2-9 Intracellular Modulation of Thermo-responsive Elastin-like

Polypeptide-Estrogen Receptor Fusions
Anh Tan Truong (USC)
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A2-10

A2-11

A2-12

Synergistic up-regulation of ADAMTS4 (aggrecanase-1) by IL-1 a,
TNF-a and TGF-B and its suppression by anti-arthritic drugs in
osteoarthritic synovial fibroblasts

Mehmet Zeynel Cilek (Juntendo University)

Hydroxyproline-containing peptide promotes differentiation and
collagenous fibril network organization in adult tendon cells

Takao Sakai (University of Liverpool)

The effects of urokinase-type plasminogen activator (uPA) in
collagen degradation by corneal fibroblasts

Koichi Nishida (Kindai University)

10:50-11:20 KSMB-JSMBM Symposium

KS1

KS2

Chair: Hideto Watanabe (Aichi Med. Univ.)

Microtubule Acetylation Mediates Stromal Fibroblast Activation in
Breast Cancer Progression

Sangmyung Rhee (Chung-Ang Univ.)

Integrin activation is a sensor of mechanical force
Jiyoon Kim (Korea Univ.)

13:20 - 15:05 Symposium 4 Connective Tissue from the aspect of Disease Research

Sy4-1

SY4-2

SY4-3

SY4-4

Chairs: Eri Arikawa-Hirasawa (Juntendo Univ.)
Yutaka Inagaki (Tokai Univ.)

The role of kidney podocyte and the glomerular basement membrane
in glomerular filtration barrier

Katsuhiko Asanuma (Chiba Univ.)

Three-dimensional pathological diagnosis of sclerotic lesions in
kidney glomeruli

Hiroyuki Yamada (Chiba Univ.)

Mechanism of hepatic fibrogenesis and anti-fibrotic approach
Kenichi lkejima (Juntendo Univ.)

Clinical significance of plasma concentration of L59/LAP-DP in
patients with chronic liver disease

Hiroshi Yokoyama (ikei Univ.)
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SY4-5

SY4-6

Fibrogenesis in hypersensitivity pneumonitis
Yasunari Miyazaki (TMDU)

My challenge: the exploration for highly sensitive of antifibrotic
agents to attenuate lung fibrotic fibroblasts-mediated fibrotic
process

Junko Watanabe (Juntendo Univ.)

15:15- 16:30 Symposium 5 Application of connective tissues to foods

SY5-1

SY5-2

SY5-3

Chairs: Masashi Kusubata (Nippi)
Toshihiko Hayashi (Shenyang Pharmaceutical Univ.)

Pro-Hyp, food-derived collagen peptide in blood, enhances growth of
fibroblasts expressing somatic stem cell marker, p75NTR

Tomoko Asai (Nara Women's Univ.)

Protective effects of fish-derived elastin peptides for tissue injury:
Utilization as new functional peptides

Kumiko Takemori (Kindai Univ.)

Proteoglycan extracted from salmon cartilage has the anti-
inflammatory effect

Shouhei Hirose (Hirosaki Univ.)

Room B (KFC Hall Annex)

8:30 - 9:50 Oral Session B2-1 - B2-7
Chairs: Kazuki Nabeshima (Fukuoka Univ.)
Minoru Okita (Nagasaki Univ.)
B2-1 Solubilized eggshell membrane supplies a type lll collagen-rich
elastic dermal papilla
Miho Shimizu (TUAT)
B2-2* Design and synthesis of a peptide that acquires denatured collagen-
(P52) binding ability by a spontaneous structural rearrangement
Sayaka Kanai (waseda University)
B2-3 A yeast two-hybrid screening system for obtaining triple-helical

peptides interacting with collagen-binding proteins
Ryo Masuda (Waseda University)
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B2-4

Remodeling of pulmonary artery in idiopathic pleuroparenchymal
fibroelastosis

Yoshiaki Kinoshita (Fukuoka University)

B2-5 Effect of belt electrode-skeletal muscle electrical stimulation for
immobilization-induced muscle fibrosis
Yuichiro Honda (Nagasaki University)
B2-6 Mechanisms of macrophage accumulation related to development of
skeletal muscle fibrosis
Natsumi Tanaka (Nagasaki University)
B2-7 Inhibition Mechanism of Formation of Hexavalent Chromium in
(P53) Chrome-Tanned Leather with Combined Inhibitors
Koki Ogata (Japan Institute of Leather Research)
9:55-11:15 Oral Session B2-8 - B2-14
Chairs: Shizuya Saika (Wakayama Med. Univ.)
Ryu-ichiro Hata (Kanagawa Dental Univ.)
B2-8 Lacking lumican impairs stromal healing in a mouse cornea
(P54) Eimi Suzuki (Wakayama Medical University)
B2-9* Identification of pyridinoline, a collagen cross-link, as a novel intrinsic
(P55) ligand for the receptor for advanced glycation end-products
Youto Murakami (Meiji University)
B2-10* Tenascin-C inhibits lymphangiogenesis via p38 MAP kinase pathway
(P56) and exacerbates secondary lymphedema
Daisuke Kato (Mie University)
B2-11* T3 peptide, an active fragment of tumstatin, alleviates cardiac
(P57) ischemia/reperfusion injury
Jumpei Yasuda (Tokai University)
B2-12* Coupling of DASMC-derived fibulin-1 to endothelial cell-derived
(P58) versican promotes intimal thickening of the ductus arteriosus
Satoko Ito (Yokohama City University)
B2-13* Generation of engineered-tendon-like-tissue using Mkx with
(P59) mechanical-stress

Kensuke Kataoka (Tokyo Medical and Dental University)
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B2-14 CXCL14, a unigue multistep tumor suppressing chemokine,
regulates expression of cancer stem cell factors

Ryu-ichiro Hata (Kanagawa Dental University)

Poster (Annex & Foyer)
11:20 - 12:20 Poster Session Il

Please see pages 44 - 47
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Poster

Poster Session | May 31st, Fri 17:45 - 18:45

Poster Session I June 1st, Sat 11:20 - 12:20

On May 31st, presenting authors with odd-numbered poster boards should present from
17:45-18:45 at Poster Session .

On June 1st, presenting authors with even-numbered poster boards should present from
11:20-12:20 at Poster Session .

*The Young Investigator Award applied abstract

P1

P2

P3*

P4

P5

P6

P7

P8

P9

Attachment of human iPS cells to dystroglycan-binding peptides
derived from laminin-511 E8 fragment

Yamato Kikkawa (Tokyo Univ of Pharm & Life Sci)

Three-dimensional structure of glycosaminoglycan chains bundling
collagen fibrils in the dermis

Takafumi Watanabe (Rakuno Gakuen University)

Selective fate determination of iPSCs and isolation of iPSC-derived
corneal epithelial cells using laminin isoforms

Shun Shibata (Osaka University)

The role(s) of collagen Xll in tendon fibrillogenesis.
Yayoi lzu (Okayama University of Science)

Involvement of long non-coding RNA in radiation-induced fibrosis
Hiroyuki Yano (Oita University)

BMP-2 induced osteoblast activity was inhibited in the marrow
environment

Mitsuaki Ohno (Okayama University)

Measurement of serum tenascin-X in joint hypermobility syndrome
patients

KKazuo Yamada (Shimane University)

Lacking TNFa retards regression of argon laser irradiation-induced
choroidal neovascularization with augmentation of neutrophil
population and attenuation of vascular endothelial cell apoptosis in
mice.

Hiroki lwanishi (Wakayama Medical University)

Short-term stability of artificial collagen-like peptide polymer
implanted in corneal stroma in rabbits

Nobuyuki Ishikawa (Wakayama Medical University)
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P10*

P11

P12

P13

P14

P15*

P16*

P17+

P18

P19

P20*

P21*

Lack of expression of a6(lV) collagen does not result in cochlear
malformation and hearing loss in mice

Shaoying Tang (Okayama University)

Cardioprotective effect of eosinophil cationic protein in rat
cardiotoxicity model caused by anti-cancer agent

Takuto Nishimura (Okayama University)

Transcriptional changes of the skin during aging process
Ryusuke Momota (Okayama University)

Anti-connective tissue growth factor (CTGF) monoclonal antibody
reduces skin fibrosis in mice models of systemic sclerosis

Katsunari Makino (Kumamoto University)

Effect of the loss of TRPV4 on angiogenic response in a mouse
cornea

Takayoshi Sumioka (Wakayama Medical University)

Investigation of the effects of EGCG on Epithelial-Mesenchymal
Transition (EMT) in Human Corneal Epithelial Cell stably
overexpressing urokinase-type plasminogen activator receptor

Yuta Kimura Kindai University)

Effects of UV-exposed collagen on cell proliferation and MMP
production in human dermal fibroblasts

Hiroaki Sakaue (Tokyo Univ of Pharm & Life Sci)

Evaluation of carbamylation, collagen cross-linking, and mechanical
strength of bone in a rat model of kidney failure

Yuki Kumazawa (Nippi Research Institute of Biomatrix)

The amino acid residues that define the specificity and high affinity
[aminin-integrin interactions

Mamoru Takizawa (Osaka University)

Collagen XVIII deposition in the basement membrane zone beneath
the newly forming epidermis during wound healing in mice

Tomoko Yonezawa (Okayama University)

Characterization and interspecies comparison of bovine organ-
derived type | collagen

Shinomi Yagi (Nippi Research Institute of Biomatrix)

Evaluation of collagen-derived hydroxylysine glycosides as novel
biomarkers of osteoarthritis

Tomomi Tanaka (Nippi Research Institute of Biomatrix)
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Identification of a novel collagen-binding domain from Grimontia
hollisae collagenase

Keisuke Tanaka (Nippi Research Institute of Biomatrix)

Effects of X-Hyp-Gly-rich collagen hydrolysate on lipid and bone
metabolism in mice

Chisa Tometsuka (Nippi Research Institute of Biomatrix)

Silencing of Important Molecules in Pathogenesis of Idiopathic
Pulmonary Fibrosis via BRNA interference

Hatipoglu Omer Faruk (Okayama University)

Molecular Dynamics simulations on human fibulin-4 mutants
Takako Sasaki (Oita University)

Genetic analysis of basement membrane deposits in C. elegans
Shinji Ihara (National Institute of Technology, Ariake College)

Characterization of bovine skin type | collagen treated with ginger
protease

Xiaoyan Yang (Nippi Research Institute of Biomatrix)

The role and the expression of novel hyaluronidase TMEM2 in PDAC
Yuzan Kudo (University of Occupational and Environmental Health)

Cancelled

Myogenesis on in vitro ECM models mimicking ECM at stepwise
myogenic differentiation stages

Takashi Hoshiba (Tokyo Metro. Industrial Tech. Research Institute)

Effect of combination with HIF-1 a inhibitor and twitch contraction for
immobilized-induced muscle fibrosis

Yasuhiro Kajiwara (Nagasaki University)

Characterization of jellyfish-specific extracellular matrix protein,
mesoglein

Ayumi Uchida (TUAT)

Overexpression of HAND 1 in Long Bones Decreases the Expression
of Type |, V, and Xl Collagens

Noriko Funato (Tokyo Medical and Dental University)

CCL2 secreted from tumor-associated macrophages induces
invasive phenotype of breast epithelial cells via ERO1-a and MMP-9

Aree Moon (Duksung Women's University)
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Up-regulation of syndecan-2 in proximal colon correlates with acute
inflammation

Eok-Soo Oh (Ewha Womans University)

The super-enhancer signatures in hepatocytes and hepatic stellate
cells

Sang Geon Kim (Seoul National University)

Catalytically inactive receptor tyrosine kinase PTK7 activates FGF
receptor-1 and enhances cell proliferation and invasion

Seung-Taek Lee (Yonsei University)

Substrate specificity of Bacterial Collagenase from Grimontia hollisae
Masashi Kusubata (Nippi Research Institute of Biomatrix)
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MQSL-1 Procollagen sorting at ER exit sites

Sergey Leikin
Eunice Kennedy Shriver National Institute of Child Health and Human Development,
National Institutes of Health, Bethesda, MD, USA
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MQSL-2 Extracellular matrix environment maintains stemness of skeletal
muscle satellite cells; Laminin E8 fragments mimic the niche
structure

Chihiro Akazawa
Professor, Department of Biophysics and Biochemistry, Tokyo Medical and Dental
University (TMDU)
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B ¥ —47 47, Cancer stromal targeting (CAST)
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2) FrERIRGIE TR LTS BLRIG 23 AR 55 1
TMEM180 Ofiifkidt MEIZ bk L7z, TMEM180
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Development of new antibody medicine

Yasuhiro Matsumura

Division of Developmental Therapeutics, EPOC,

National Cancer Center, Japan

In 1986, Matsumura Y and Maeda H published a
paper on the Enhanced Permeability and Retention
(EPR) effect, which is the basic principle that
underlies the selective accumulation of
macromolecular drug delivery systems (DDSs) by
tumors. Surprisingly, this paper is often cited not
only in studies of anti-cancer agents but also in
articles concerning gene nucleic acid delivery as
basic pillars of DDS preparations in the treatment of
solid cancer. In brief, highly biocompatible IgGs do
not leak from normal blood vessels. However, they
leak selectively from tumor blood vessels with
enhanced vascular permeability. In addition,
macromolecular substances that leak into the tumor
remain in solid cancers for a long time due to the
immaturity of the lymphatic recovery system. Over
the last 15 years, we have been developing new
antibodies, antibody—drug conjugates (ADC), and so
on. In my opinion, antibody drugs are not considered
molecular targets, but rather DDS preparations. In
this presentation, I introduce an anti-insoluble fibrin
an anti-TMEM180 antibody,
anti-Tissue factor antibody.

1) The EPR effect has been verified worldwide in

antibody, and an

non-clinical experiments; however, it has not been
widely used in clinics. The stromal formation of
cancerous tissue following hypercoagulation due to
cancer is believed to serve as a barrier to DDS
preparations. Moreover, it was also confirmed that
more insoluble fibrin (IF) can be precipitated from
more malignant cancers. Based on these data, we
sought to produce an antibody that can specifically
recognize IF. Consequently, we succeeded in
obtaining a mAb which can be distinguished by IF
from fibrinogen, soluble fibrin (precursor of fibrin

clot), and D-dimer (degradation product of fibrin
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clot), which are all soluble proteins. Subsequently, we
successfully developed an anti-IF ADC conjugated
with MMAE via a Val-Leu-Lys linker that is severed
specifically by plasmin (PLM). Free MMAE released
from the conjugate by PLM may therefore easily
reach cancer cells by diffusing through the stromal
barrier. MMAE continuously released from IF-ADC
bound to the IF scaffold also attacks the tumor
vascular endothelial cells. We refer to this strategy
as cancer (CA) stroma (S) targeting (T), or CAST
therapy.

2) The antibody against TMEM180,

colorectal cancer-specific molecule, has also been

a novel

successfully humanized. TMEM180 is significantly
more cancer-specific than existing cancer-specific
molecules. It is strongly positive in 50% of colon
cancer and negative for major normal organs. There
are 10 predicted hypoxia-responsive elements and
sequences in the transcriptional regulatory region of
the TMEM 180 molecule. Its therapeutic effect has
been recognized in various tumor models.

3) I would like to revise the general concept that
anti-tissue factor antibodies have high anti-tumor

effects that are proportional to their affinity.
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Procollagen sorting at ER exit sites

Sergey Leikin

Eunice Kennedy Shriver National Institute of Child Health and
Human Development, National Institutes of Health, Bethesda, MD,
USA

Both efficient secretion of properly folded procollagen and degradation of misfolded procollagen are
essential for normal function of collagen-producing cells and synthesis of extracellular matrix, yet the
secretory and degradative pathways involved are still poorly understood. Skeletal manifestations of
Endoplasmic Reticulum (ER) exit site (ERES) malfunction, such as osteogenesis imperfecta (OI) caused by
mutations in SEC24D, point to the importance of ERESs in regulating procollagen trafficking. We examined
this regulation in osteoblast cultures by live cell imaging and correlative light and electron microscopy of
fluorescently-tagged procollagen I, ERES components and other relevant proteins. We found that ERESs
containing misfolded procollagen recruited lysosomes, which directly engulfed and degraded the ERESs in
a micro-autophagy-like process. Alternatively, properly folded procollagen was delivered from ERESs to
Golgi in ~0.5 um or smaller, rapidly moving transport vesicles. These vesicles contained no HSP47 or
COPII coat proteins. Consistently, HSP47 was trafficked from the ER to Golgi only when its RDEL
sequence was deleted or mutated. Larger and more stationary puncta and structures that had vesicle-like
appearance and did contain HSP47 and/or COPII coat proteins were not transport vesicles. Some were
dilated regions of the ER lumen, some were enlarged ERESs, and some were ERESs partially or
completely engulfed by LAMPI1-positive lysosomal membranes. Taken together, our observations suggest
that ERESs play a crucial role in procollagen quality control and sorting. ERESs package folded
procollagen for delivery to Golgi into membrane structures, which contain no HSP47 or COPII coat
proteins and mature into transport vesicles or possibly direct connections with cis-Golgi. Misfolded
procollagen is prevented from being packaged into these membrane structures and retained at ERES,
probably because it forms large aggregates, resulting in lysosome recruitment and ERES degradation

together with its cargo.

Brief matrix research biography

After MS in theoretical physics (1984) and Ph.D. in biophysics (1987), I came as a postdoc to NIH (1989),
where I received hands-on training in biochemistry, molecular and cell biology, and translational research.
I entered the field of matrix biology in early 1990s by studying type I procollagen folding and extracellular

interactions of resulting collagen. Over the years, these studies revealed multiple unique physical
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properties of collagen and its procollagen precursor, which have important implications in collagen-related
diseases. We found that misfolded procollagen causes OI and other bone pathologies primarily by
accumulating in the osteoblast ER and thereby leading to cell stress and malfunction. We discovered that
procollagen handling by cells does not conform to conventional paradigms of protein folding, trafficking
and cell stress response to misfolding, because of the unusual physical properties of its triple helix we
described earlier. These observations enabled us to contribute to defining several novel forms of OI and
their molecular mechanisms. After identifying autophagic degradation of misfolded procollagen as a
constitutive protective mechanism against osteoblast cell stress, we recently embarked on a more in-depth
study of this process. The latter work has already revealed a previously unknown pathway of ERES
micro-autophagy, non-collagen implications of which are being actively pursued in several laboratories. The
current focus of our studies is the mechanisms of folded vs. misfolded procollagen sorting and routing into
secretory or autophagic degradation pathways at ERES as well as the better characterization of these

pathways.
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Extracellular matrix environment maintains
stemness of skeletal muscle satellite cells;
Laminin E8 fragments mimic the niche
structure
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Chihiro Akazawa

Professor, Department of Biophysics and Biochemistry, Tokyo
Medical and Dental University (TMDU)

Satellite cells function as precursor cells in mature skeletal muscle homeostasis and regeneration. In
healthy tissue, these cells are maintained in a state of quiescence by a specialized cellular
microenvironment, or niche, formed by myofibers and an extracellular matrix in which laminins form a
major component. Laminins are a family of heterotrimeric proteins comprising various combinations of a-,
B-, and y-chains. Examination of the satellite cell microenvironment in vivo revealed that these cells are
encapsulated by laminin a2-5. We sought to recapitulate this satellite cell niche in vitro by culturing
mouse and human satellite cells in the presence of recombinant laminin-E8 fragments, which exhibit
integrin-binding activity equivalent to that of intact laminin proteins. We find that treatment with
laminin-E8 fragments promotes the self-renewal of satellite cells and maintains them in an undifferentiated
state, through reduced phosphorylation of JNK and p38. On transplantation into injured muscle tissue in a
mouse model system, expanded satellite cells cultured with laminin-E8 fragments enhanced the
regeneration of skeletal muscle. Our findings provide an efficient method of satellite cell culture for
transplantation therapy by the reconstitution of the satellite cell niche with recombinant laminin-E8

fragments.

Chihiro Akazawa, MD, PhD, received PhD from TMDU after clinical training at the Department of
Internal Medicine, University Hospital, TMDU, followed by post-doctoral training with Dr. Stefan F.
Heinemann at the Salk Institute for Biological Studies, San Diego. He is currently serving as Program
Supervisor and Program Officer of Japan Agency of Medical Research and Development (AMED),
Technical Advisor of Ministry of Education, Science Technology, Sports and Culture, Japan (MEXT) and

Political Advisor of Japanese Cabinet.

1988-1989 Resident, University Hospital of TMDU

1994-1996 Postdoctoral Fellow, The Salk Institute of Biological Sciences, California

1996-2007 Section Chief, National Institute of Neuroscience, National Center of Neurology and
Psychiatry (NCNP), Tokyo

2007-2009 Associate Professor, Department of Biochemistry and Biophysics, Graduate School of

Health Care Sciences, TMDU
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2009-present  Professor and Chief, Department of Biochemistry and Biophysics, Graduate School of
Health Care Sciences, TMDU

2009-2016 Program Officer, MEXT

2011-present  Vice Dean, Department of Medicine, TMDU, Assistant to the President, TMDU

2012-present  Advisor to the Director, Life Sciences Division, MEXT

2017-present  Program Supervisor, Research Center Network for Realization of Regenerative Medicine,
AMED
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University.,
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Regenerative treatment for the tympanic membrane by
using tissue engineering

Shin-ichi Kanemaru MD, PhD

Department of Otolaryngology—Head and Neck Surgery,
Medical Research Institute, Kitano Hospital, Osaka, Japan
Translational Research Informatics Center, The Foundation for Biomedic

Research and Innovation, Kobe, Japan

Introduction
The

perforation(TMP) is more than 150 million all over the world. As

number of the patients with tympanic membrane
major part of these patients are thought to be simple TMPs. Their
hearing ability will be able to recover by just repairing TMPs. Acute
and small TMPs, such as those caused by injury, will naturally heal
large TMPs fail to heal

spontaneously. Considering this innate potential for repair, the

themselves, whereas chronic and
possibility remains for regeneration in chronic and large TMPs if
adequate conditions for growth are made available. Applying the
principles of modern in situ tissue engineering, we developed a novel
therapy for large/total TM perforations without the need for
conventional surgical treatment.

Objectives/Hypothesis

To establish the new treatment for regeneration of the tympanic
membrane (TM) without conventional surgery.

Patients and methods

158 ™ 150

(Age:10-91,M=64,F=86) were randomly selected from outpatients

chronic perforations from patients
with TM perforation. Patients were classified into 3 groups based on
the size of the TM perforation: below 1/3 as Grade I (n=37), from 1/3
to 2/3 as Grade II (n=64) and over 2/3 as Grade III (n=47). 10 patients
were control among these.

Materials used for the TM repair were a gelatin sponge with
b-FGF/saline for control and fibrin glue. After creating a mechanical
disruption of the edge of the TMP, a trimmed gelatin sponge was
immersed in b-FGF/saline for control placed over the perforation.
Fibrin glue was dripped over the sponge. The effectiveness of this
therapy was evaluated 3 weeks after treatment. The above treatment
was repeated up to 4 times for cases in which complete closure of the
TM perforation was not achieved after one round of treatment. Final
estimate was performed 3 months after the final treatment.

Results Complete closure of the TMP was achieved in 87%
(n=129/148) in b-FGF group and 10% in control group of the patients
1.55%

(n=2/129). The average hearing levels of all patients with successful

within 4 treatment cycles. Ratio of reperforation was
TM repair was improved. No serious sequelae were observed in any
patient.

Conclusions

This study demonstrates that a combination of gelatin sponge, b-FGF
and fibrin glue enables to regenerate the TM without conventional
operative procedures. This innovative regenerative therapy is an easy,

safe, cost-effective and minimum-invasive outpatient treatment.

F—U— K.
by PSS

S, A, BT F AR I ERHE 2R

Key words: tympanic membrane, regeneration, gelatin sponge,
b-FGF(basic-fibroblast growth factor)
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[Introduction] We

developed a collagen-based

musculoskeletal regeneration system consisting of
collagen materials, and basic fibroblast growth factor
(bFGF) fused to the polycystic kidney disease (PKD)
domain and collagen-binding domain (CBD) of
Clostridium histolyticum collagenase.

[Purpose] We examined the effectiveness of collagen
materials with bFGF-PKD-CBD for bone and peripheral
nerve regeneration in a mouse fracture model and a rat
sciatic nerve critical-size defect model.

[Materials & Methods] Collagen powder mixed with
either PBS (CP/PBS), bFGF (CP/bFGF), or CB-bFGF
(CP/CBbFGF) was injected into the mouse fracture site.
Micro-CT analysis was performed at 2, 4, and 6 weeks
after creation of the fracture. Polyglycolic acid-collagen
(PGA-¢) nerve conduit immersed in either PBS (PGA-
¢/PBS), bFGF (PGA-c/bFGF) or bFGF-PKD-CBD
(PGA-c/bFGF-PKD-CBD) grafted to rat sciative nerve
defect. Gait analysis were performed at 0, 4, and 8 weeks
after creation of the nerve defect.

[Results and Discussion] The callus volume and bone
mineral content in fracture sites injected with CP/bFGF-
PKD-CBD at 6 weeks were higher than those of fracture
sites injected CP/PBS and CP/bFGF. The recovery rate of
the paw print area was significantly greater in the PGA-
¢/bFGF-PKD-CBD group than the PGA-c/PBS and PGA-
¢/bFGF groups. bFGF-PKD-CBD/collagen composite is
a promisingmaterial for musculoskeletal repair in the

clinical setting.

Musculoskeletal regeneration by collagen materials

and collagen-binding growth factors

! Kentaro Uchida, 2Osamu Matsishita, 'Gen Inoue, >

Takehiko Mima, 'Masashi Takaso

! Department of Orthopedic Surgery, Kitasato University
School of Medicine > Department of Bacteriology,
Okayama University Graduate School of Medicine

[Introduction] = We  developed a  collagen-based
musculoskeletal regeneration system consisting of collagen
materials, and basic fibroblast growth factor (bFGF) fused to
the polycystic kidney disease (PKD) domain and collagen-
binding domain (CBD) of Clostridium histolyticum
collagenase.

[Purpose] We examined the effectiveness of collagen
materials with bFGF-PKD-CBD for bone and peripheral
nerve regeneration in a mouse fracture model and a rat
sciatic nerve critical-size defect model.

[Materials & Methods] Collagen powder mixed with either
PBS (CP/PBS), bFGF (CP/bFGF), or CB-bFGF
(CP/CBbFGF) was injected into the mouse fracture site.
Micro-CT analysis was performed at 2, 4, and 6 weeks after
creation of the fracture. Polyglycolic acid-collagen (PGA-c)
nerve conduit immersed in either PBS (PGA-c¢/PBS), bFGF
(PGA-c/bFGF) or bFGF-PKD-CBD (PGA-c/bFGF-PKD-
CBD) grafted to rat sciative nerve defect. Gait analysis were
performed at 0, 4, and 8 weeks after creation of the nerve
defect.

[Results and Discussion] The callus volume and bone
mineral content in fracture sites injected with CP/bFGF-
PKD-CBD at 6 weeks were higher than those of fracture
sites injected CP/PBS and CP/bFGF. The recovery rate of the
paw print area was significantly greater in the PGA-c/bFGF-
PKD-CBD group than the PGA-c/PBS and PGA-c/bFGF
groups. bFGF-PKD-CBD/collagen composite is a promising

material for musculoskeletal repair in the clinical setting.

F—U—F:a7—=rr, Elhit

Key words: collagen, musculoskeletal regeneration,
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Use of triple-helical peptides for pure and applied

researches on collagen

Takaki Koide

Department of Chemistry and Biochemistry, School of

Advanced Science and Engineering, Waseda University

Although collagen is the most abundant protein in the
animal kingdom, it is a peculiar protein in terms of
structure and function:

- Huge trimeric protein forming insoluble polymer

- Its unique triple-helical structure

- High content of post-translationally modified amino
acid residues

- Its unique folding and biosynthetic processes
involving specific chaperones and transporters

- Its exhibition of various physiological functions in

addition to its role as a structural protein

Due to such properties, the modern techniques of
protein science including recombinant expression are not
effective in collagen researches. Instead, chemically
synthesized collagen-model peptides that mimic the
triple-helical structure have been effectively utilized in the
researches. The peptides have greatly contributed to the
elucidation of the tertiary structure of collagen as well as
the identification of functional amino acid sequences that
interact with other biomacromolecules. In addition,
researchers have been trying to develop artificial collagen
by organizing designed triple-helical peptides.

In this symposium, I will talk about the history, current
topics and perspectives of collagen researches based on

synthetic triple-helical peptides.

WRZEDREEL . BUR & fRER~DRLEICT OV T L 72
AN
X—U—R:a7—4r L XTFRNIELEAL Key words: collagen, peptide, triple helix

_63_



SY1-4

SRYS7AS—TUBRSDREALLHRIZHT 4
W RIZN R DIRELE

EHEFW 2 PR 2 IS 2 R 2
AT S JIE & sk R, Rl 812

VHERAE - R N v 7 RERAE Y S —,
P EEMEAERE S, R LRSS e
IR - R AR AR SR AR A A

[#53) Bx1FIX2 T 72— U nFl LR b R
HHZETHRERERRETEIFEZRE LT, Lh
L.agd—rr&idnx EQ MY Ry B ER
ST 5 Z L ITIF S ORERENRE 2 bivd,
[BEWIAEIOMETIEI XY Z7 a7 —F R oHk
Fefa b faic B 2 AR N T 2 LTY T
Oy ENAFEE LTHERT 5 Z &2 MEE LT,
[FEBr L]l © R X7 7 7ag—FrickvfgEsh
2 R 7o R 4y O RE & BT BAMEE TR A L 72,
Ot MIEEEREALMIEE I XV T 7ELTZD
27— OFINEE & FEAIMNBEIZ /0T, 48 BRI O
L F A LT TATHE L. QOIXT T 5aT—4
YET ANVAME LTI EER L~ U A DA g
KIBETVIZ in vivo DG EBREZ 1T/ o7,
[(RERLBE] © IX7TFICL-o THERESND
FPARAE T 8 < SRR A RE & R U 7 M PR A R
L, EMASMOE L ClEET 528, ficRoh
RWERREZA LTV, @ WREEREAHID X
A7 T T RMBEC O AR DEEE L BRI DR EN D
N7z, claudin 1 & Phalloidin TYta 45L&, S X7 /47
WONEEZ I IR 5 I claudin 1 ARFE L. L0 FE
L7=T 7 F L ARNLVAT 7 A4 N—DRNBIE SN,
@ NTEEBHWEET VYU AIIRI Z5aT—rF
MBS 7 4 v AR Z B S - B IR N LEEICE R
SHETHEH) & [FREOF ERALOMREEHR RS G, A
T BN~ RAERIE ORI HH] L7z,

(K] S X7 547 a5 —4 0 O ERAIRERD RIL,
A ~OEEN I AEMIERTHY | O %
SAHEEE LTHWAENHRETHH Z &R I i,

Verification of biological effects of jellyfish collagen

on dermal keratinocytes

Hideaki Sumiyoshi'?,Sache Nakao'?, Takayo Yanagawa'-2,
Yasuhiro Nakano'-?, Yosuke Okamura®, Akira Kawaguchi?,
Hitoshi Endo®, Yutaka Inagaki'*

! Center for Matrix Biology and Medicine, > Dept. of
Regenerative Med., School of Medicine, * Dept. of Applied
Biochemistry, School of Engineering, 4 Dept. of Preventive
Medicine, School of Medicine, Tokai University

[Introduction] We have previously reported that jellyfish
collagen accelerates dermal wound healing by promoting
re-epithelialization. However, medical application of
proteins from other species may have many difficulties.
[Purpose] In this study, we evaluated the biological effects
of jellyfish collagen on keratinocytes, and examined its
usefulness as a medicine for external application.

[Materials & Methods] (D We examined the characteristic
morphology of keratinocytes induced by jelly fish collagen
under electron microscope. @ Human primary epidermal
keratinocytes were treated with either porcine or jellyfish
collagen and observed by time-lapse imaging.(® Medical
patches made of jellyfish collagen films were applied as a
paste to the full thickness dermal wound.

[Results and Discussion] O Extending keratinocytes
enhanced by jellyfish collagen exhibited a flat shape
and an expanded intercellular space, which morphology was
never seen elsewhere. @ Cellular cohesion and tensile
strength were increased only in cultured Kkeratinocytes
treated with jellyfish collagen. Claudin 1 was located in the
cell adhesion side, and formation of actin stress fibers was
more apparent in the jellyfish collagen-treated cells. @
Application of a jellyfish collagen-containing film on dermal
wounds promoted re-epithelialization in the epidermis, while
it inhibited infiltration of inflammatory cells to the dermis.
[Conclusion] The stimulatory effects of jellyfish collagen
on re-epithelialization were exerted through its direct
biological action on keratinocytes. Jellyfish collagen may

serve as a medicine for external application.

F—U—F: IXrIHFaT—F RIEEE

Key words: Jellyfish collagen, Skin regeneration
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Human collagen IV scaffold assembly depends on a chloride ring
within the NC1 domain hexamer
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multi-zone)

Co-ordinated generation of ocular cell lineages
from pluripotent stem cells using laminin isoforms

and its application to regenerative medicine

1.2 Ryuhei Hayashi

! Department of Stem Cells and Applied Medicine, Osaka
University Graduate School of Medicine

2 Department of Ophthalmology, Osaka University
Graduate School of Medicine

The eye is a complex organ whose highly specialized
constituent tissues are derived from different primordial cell
lineages. The retina, for example, develops from
neuroectoderm via the optic vesicle, the corneal epithelium
is descended from surface ectoderm, whilst the stroma of the
cornea has a neural crest origin. Recently we successfully
demonstrated the generation from human pluripotent stem
cells (PSCs) of a self-formed ectodermal autonomous multi-
zone (SEAM) of ocular cells using laminin 511 E8 fragment
as a coating matrix. In some respects the concentric SEAM
mimics whole eye development because cell location within
different zones is indicative of lineage and this is broad,
spanning the ocular surface ectoderm, lens, neuro-retina, and
retinal pigment epithelium (Hayashi R. ez al. Nature 2016,
Nat Protoc. 2017). Interestingly, the propensity of the ocular
cell differentiation was drastically altered by lamin isoforms
used as a matrix in the SEAM culture. The approach has
translational potential and to demonstrate this we showed the
isolation of corneal epithelial progenitor cells from the
ocular surface ectodermal zone of the SEAM with a cell
sorter using combination of cell surface markers and
expansion of them ex vivo to form a functional corneal
epithelial tissue. Our data indicate that laminin isoforms
have great potential to obtain the target cells for regenerative
medicine by controlling the differentiation propensity of

PSCs.

F—U—F: ZRetsiih, R, ZI=T74 Y7

F—2I, A, BAEER

Key words: Pluripotent stem cells, Eye, Laminin isoforms,

Cornea, Regenerative medicine
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[51/] Y.Tanaka et al. Biomaterials 2010,2011, JTERM
2012, T. Hariya, Y.Tanaka et al/. Bimaterials 2016,
S.Yokokura, Y.Tanaka. Curr Ophth Rep 2017.

Development of Optical Clearing Techniques for

Artificial Corneal Stroma

Yuji Tanaka

Clinical Trial Management Office, University Hospital,
University of Yamanashi
RIKEN BDR, iCONM

[Introduction] We developed a method to transparentize
collagen-lich tissues. Transparent and tough corneal
stroma is also collagen-rich tissue, which is not cured
spontaneously.

[Purpose] We examined whether it is possible to develop
corneal stromal replacements by optical clearing tissues.
[Materials & Methods] We examined optical clearing of
sclera, dermis, amniotic membrane, and collagen
membrane by drying and chemical cross-linking. In
addition, effect of both lamination of tissues and
repetition of drying/cross-linking process were examined.
The obtained tissues were characterized by several
method to identify their light transmittance, mechanical
property, biocompatibility, and so on.

[Results and Discussion] Light transmittance of sclera,
dermis, amniotic membrane, and collagen membrane
were improved by drying and chemical cross-linking. In
addition, repetition of drying/cross-linking process also
improved their transparency. Biocompatibility tests for
these materials in rabbit corneal stromal pocket did not
show any sever problems such as neovascularization. The
light transmittance of amniotic membrane was the highest
among them, but its thickness was too thin to suture. For
this reason, we examined lamination of amniotic
membrane, which resulted in improvement of mechanical
properties able to suture for lamellar keratoplasty on
rabbit cornea.

[References] Y.Tanaka er al. Biomaterials 2010,2011,
JTERM 2012, T. Hariya, Y.Tanaka et al. Bimaterials

2016, S.Yokokura, Y.Tanaka. Curr Ophth Rep 2017.

F—U—F:EZWHL, 27—, AREE

Key words: optical cleatring, collagen, cornal stroma
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Human collagen IV scaffold assembly depends on a chloride ring within the NC1 domain hexamer

Vadim Pedchenko, Elena Pokidysheva, Ryan Bauer, Billy Hudson, Sergei Boudko

Division of Nephrology and Hypertension and Center for Matrix Biology, Vanderbilt University Medical Center, Nashville,
TN, USA

Collagen IV is a core molecule of basement membranes, a specialized form of extracellular matrix that is essential for
development of tissues and organs and their functions. Collagen IV forms a scaffold for structural integrity of basement
membranes and tethers a diverse assortment of molecules. Scaffold assembly involves the oligomerization of a-chains into
protomers and then protomers into scaffolds. The latter stage, which occurs on the outside of cells, is chloride-dependent,
whereby a group of six chloride ions induce two trimeric non-collagenous domains (NC1) to self-assemble into a hexamer
structure, connecting two protomers of a scaffold. Our recent studies revealed that an additional group of six CI ions are
embedded at the trimer-trimer interface. Here, we explored the functionality of the chloride ions by developing a novel
single-chain technology to produce an intermediate NC1-trimer for use in studies that mimic the in vivo oligomerization of
protomers into scaffolds. We discovered that a ring of twelve chloride ions induce assembly and dynamically stabilize the
NC1 hexamer structure. Chloride ions also increase the NC1-hexamer resistance against high temperature irreversible
denaturation. Collectively, the findings reveal a fundamental role for chloride ions in the assembly of basement membranes.
Furthermore, the NCIl-trimer technology is foundational for advancing studies on biology of collagen IV and for

development of novel therapy for Alport syndrome, Goodpasture’s disease and tumor growth.
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Re-evaluation of lysyl hydroxylation in the collagen triple helix
regarding site preference and type specific activities

Yoshihiro Ishikawa"? Yuki Taga® Keith Zientek! Antti Salo’,
Nobuyo Mizuno"® Olesya Semenova’, Sara Tufa!, Douglas R. Keene’,
Paul Holden', Kazunori Mizuno®, Johanna Myllyharju®

and Hans Peter Bzichinger1

1: Department of Biochemistry and Molecular Biology, Oregon Health & Science
University, Portland, Oregon, USA,

2: Departments of Ophthalmology and Anatomy, Institute for Human Genetics University
of California San Francisco, USA,

3: Nippi Research Institute of Biomatrix, Ibaraki, Japan,

4. Shriners Hospital for Children, Research Department, Portland, Oregon, USA,

5: Biocenter Oulu and Faculty of Biochemistry and Molecular Medicine, University of
Oulu, Oulu, Finland

B6: Vaccine and Gene Therapy Institute, Oregon Health and Science University, Portland,
Oregon, USA

N“-(carboxymethyl)arginine [F#E{LICHFE > TEICTS =S VICERT D
AKIFEIR KRTHRL CkEWEL ZEMAES MEEES REERER°

1 WBERFRZM/A AV A LY AFRBREFREHZNRE
2ZvEIAF < by I RIRFA







SY3-1

LC-MS 2k BB 5—7 VIFRMEMRREH DS
iy

ZHEME. IREEIE

At =vr SXAF~<= MY v T AWF5ERT

aT—F N SV =TI BX-T B Y]
e IR LESID DR S AL TE Y k& 7Bl 1T &
> THIR®EMEZZ T 5, 7l o, YA TiE
LAEMN 4 Fads 7l (4-Hyp) ~&KBRE &
o —4 ., X AL TR EDENL TD I 3-Hyp ~ & &
SNDYNMOU b —fAKEBEbsh T Rr¥ v
UDr bl BREM TS SICHHEMisNn D, *
7= MRRICIEE L2 7= Tk, VU AF &L —
BIZL DT T v RAERD DA E 28R 72 BRI X
D BERBIZRLEE 2 5, 2D OFHRRIRIERG I, & OEfi
FERDORFIC L o CTEERFBERET LI LMD H,
ERIZE S THADOKIETH D EE R D, —7F., HFEHE
IR LD INVREF LV AFATAX = (F ) 7
—a VEW) Rt FexiREY b (BN
L—a VEY) ba g — 7 RS AR S, &
O EEMEORREZEM b LR ORI =70
WHEIZHBE G 2D LE2BND, TR DEA AT
— 7 URRRRER O T, T OERRIER, R LD
BAMRODBRIZEEE L 72 273, ZAVE TO /M 1L Tk
EREOE RN -, ARETIE, iR
— 7 ARG & SR E DO RS IS T T BT,
Fea N NETICHBELCEEE&EDYT (LC-MS) %
MW FEERNT 5, Elchal, \ET V&N
72 SDS BRIKENZ L 5 2T — 7 v a HO 0 BER L OV
D% DFHREEM /3T DHEAT A BRFE LIz T2, i
WTHLADETRMNT 5,

Analysis of diverse collagen-specific post-translational

modifications using LC-MS

Yuki Taga, Shunji Hattori

Nippi Research Institute of Biomatrix

Collagen consisting of repeating Gly-Xaa-Yaa triplets

undergoes post-translational modifications (PTMs) by
various specific enzymes. While almost all proline residues
at the Y position are hydroxylated to 4-hydroxyproline,
prolyl 3-hydroxylation occurs only at specific X position. A
part of lysine residues at the Y position are modified to
hydroxylysine and further glycosylated at specific sites.
Collagen cross-link formation that is initiated with
generation of aldehydes by lysyl oxidase occurs after tissue
deposition. Since mutations of the collagen-modifying
enzymes cause severe diseases, one could argue that these

PTMs are indispensable for the body. Furthermore, there are

non-enzymatic PTMs specific to collagen, including
carboxymethylarginine (glycation) and
hydroxyhomocitrulline ~ (carbamylation), and  these

cumulative modifications potentially affect the property of
collagen having a long half-life. Although analysis of those
various PTMs is important to understand their physiological
significance and relationship with diseases, existing methods
have problems in analytical sensitivity and accuracy. In this
presentation, we introduce our methods using LC-MS
previously developed to achieve sensitive and accurate
analysis of the diverse collagen PTMs. In addition, we show
a novel method using SDS-PAGE with a solubilizable
polyacrylamide gel for separation of collagen alpha chains

and subsequent analysis of collagen PTMs.

F—U—F:a7—=rr FRERE. GO

Key words: collagen, post-translational modification, LC-MS
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Aberrant collagen post-translational modification

in cancer

! Masahiko Terajima, 2 Yuki Taga, 3Tomoaki Saito,

3Katsuhiro Uzawa, *Masashi Shiiba, *Hideki Tanzawa,

'Antonio Amelio, * Becky K. Brisson, *Karin Sorenmo,’

Shunji Hattori, “Susan W. Volk, ' Mitsuo Yamauchi

! Department of Oral and Craniofacial Health Sciences,
University of North Carolina at Chapel Hill; ? Nippi
Research Institute of Biomatrix; *Department of Dentistry
and Oral-Maxillofacial Surgery, Chiba University, * School
of Veterinary Medicine, University of Pennsylvania

Fibrillar type I collagen is the most abundant structural
protein in the extracellular matrix. Its specific post-
translational modifications (PTMs) are essential for the
tissue stability. Recently, a critical role of lysine (Lys) PTMs
of collagen including hydroxylation, glycosylation, and
intermolecular cross-linking in cancer metastasis has been
reported. However, the quantitative and molecular site-
specific alterations of these PTMs, and their association with
cancer progression are still poorly understood. In this study,
by using the canine mammary and primary human oral
squamous cell carcinoma (OSCC) tissues, we investigated
collagen PTMs by HPLC and mass spectrometric analyses.
Samples were reduced with NaB*Hy and subjected to amino
acid and collagen cross-link analyses. Aliquots were also
subjected to mass spectrometric analysis to determine the
extent of Lys PTMs at specific molecular sites of collagen.
In both tumor types, the stable hydroxylysine aldehyde-
derived cross-links were significantly increased. In canine
tumors, N- and C- telopeptidyl Lys residues in type I
collagen were “over”-hydroxylated. In human OSCC,
tumor progression and an increase of stable cross-links were
significantly correlated. These data indicate that collagen in
tumor stroma could be stiffened by forming the lysyl
hydroxylase 2 (LH2)-mediated stable cross-links that may

contribute to tumor progression and metastasis.

X—7—F: :7_7“\/,4;53,71:;(9‘/7

Key words: collagen, cancer, cross-link
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Re-evaluation of lysyl hydroxylation in the collagen triple helix regarding site preference and type specific activities
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1: Department of Biochemistry and Molecular Biology, Oregon Health & Science University, Portland,
Oregon, USA, 2: Departments of Ophthalmology and Anatomy, Institute for Human Genetics University of
California San Francisco, USA, 3: Nippi Research Institute of Biomatrix, Ibaraki, Japan, 4: Shriners
Hospital for Children, Research Department, Portland, Oregon, USA, 5: Biocenter Oulu and Faculty of
Biochemistry and Molecular Medicine, University of Oulu, Oulu, Finland, 6: Vaccine and Gene Therapy
Institute, Oregon Health and Science University, Portland, Oregon, USA

[Introduction]

Collagen is the most abundant protein in humans and is heavily post-translationally modified. Its biosynthesis is very
complex and requires three different hydroxylations (two for proline and one for lysine) that are generated in the rough
endoplasmic reticulum (rER). These modifications can only occur on unfolded procollagen chains, followed by the
folding of the triple helix. These processes involve many enzymes and chaperones which were collectively termed the
molecular ensemble for collagen biosynthesis. However, the function of some of the proteins in this molecular ensemble
is controversial. While prolyl 3-hydroxylase 1 and 2 (P3H1, P3H2) were shown to 3-hydroxylate prolines in collagen
chains, the function of prolyl 3-hydroxylase 3 (P3H3) is less clear. It has been suggested that this enzyme has no catalytic
activity, but instead acts as a chaperone for lysyl-hydroxylase 1 (LH1), which has been characterized as an important

hydroxylase to generate hydroxylysine for sugar attachment and crosslinking within collagen triple helical sequences.

[Purpose]
If P3H3 is a chaperone for LH1 and this interaction is important for LH1 activity, both P3H3 and LH1 null mice should
show similar phenotypes. Collagens from the P3H3 null mouse model and the LH1 null mouse model were extracted and

compared. This direct comparison should give us a better understanding of the individual functions of P3H3 and LHI1.

[Materials & Methods]
We isolated collagens from P3H3 and LH1 null mice and compared their overall modification level by amino acid analysis

and detailed posttranslational modifications using MS analysis.

[Results and Discussion]

During these studies we discovered three new aspects of modifications of collagen chains.

1) P3H3 can act as a chaperone for LH1, but this chaperone function is not required for all LH1 sites.

2) There are very specific sites in type I collagen extracted from P3H3 null mice that had less hydroxylysine.

3) Surprisingly, type V collagen chains from LH1 null mice contained as much hydroxylysine as WT type V collagen.

Key words: collagen, molecules and cells
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N®-(carboxymethyl)arginine dominantly generates during

the glycation of collagens

1

Ryoji Nagai, 'Sho Kinoshita, 'Katsumi Mera, *Yuki

Taga, *Katsumasa Iijima, “Shunji Hattori,

'Laboratory of Food and Regulation Biology, Graduate
School of Agriculture, Tokai University

Nippi Research Institute of Biomatrix

[Introduction] Incubation of proteins with glucose leads to
the generation of advanced glycation end products (AGEs)
from the Maillard reaction. The levels of AGE-modified
proteins increase during the normal aging process, and
enhanced the pathogenesis of diabetic complications and
atherosclerosis. N®-(carboxymethyl)arginine (CMA) is an
acid-labile AGE structure that was discovered in the
enzymatic hydrolysate of glycated collagen. However, since
an internal standard was not used to quantitate the CMA
content in tissues, little is known about the CMA level in
organs.

[Purpose] We investigated the mechanism by which CMA is
generated in collagen, and quantitated in physiological
concentration.

[Materials & Methods] Collagen was incubated with glucose
in vitro. The amount of CMA was measured by monoclonal
antibody and electrospray ionization-liquid
chromatography-tandem mass spectrometry (LC-MS/MS).
[Results and Discussion] During incubation of glucose with
collagen, CMA formation was enhanced with increasing
glucose concentration. CMA formation was also observed
upon incubating collagen with glyoxal, and CMA was
generated in a time-dependent manner when glyoxal was
incubated with collagens. Our study provides evidence that

CMA is a representative AGE structure that serve as a useful

index to reflect the oxidation and glycation of collagen.

F—U—F: a7—=rr Bk, AGEs. &1k
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The role of kidney podocyte and the glomerular

basement membrane in glomerular filtration barrier

'Katsuhiko Asanuma

"Department of Nephrology, Chiba University Graduate
School of Medicine

Kidney glomerulus is a highly specialized structure that
functions as the basic filtering organ to produce primary
urine. The glomerular capillary wall consists of the
glomerular basement membrane (GBM), lined on its inner
aspect with endothelium and covered on its outer layer by
visceral epithelial cells, also called podocytes. Podocytes
serve as the final barrier to urinary protein loss through the
special formation and maintenance of foot-processes and an
interposed slit-diaphragm (SD). Single gene disorders
affecting the SD can cause proteinuria resulting in renal
failure. The GBM is a dense network of secreted
extracellular matrix (ECM) components and mainly contains
tissue-restricted isoforms of collagen IV and laminin.
Human genetic mutations in the GBM components can also
induce proteinuria leading to renal failure. Therefore, the
special function of glomerular filtration relies on both the
slit-diaphragm and the GBM. In this talk, we will try to make
a brief overview about the filtration barrier in kidney

glomerulus.

F—T— R RERK, K R b, SRERGILER

Key words: glomerulus, podocyte, glomerular basement

membrane
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Nephrin

Three-dimensional pathological diagnosis of sclerotic
lesions in kidney glomeruli

2Hiroyuki Yamada, 'Katsuhiko Asanuma

1 Department of Nephrology, Graduate School of
Medicine, Chiba University, Chiba, Japan
2 Department of Nephrology, Graduate School of
Medicine, Kyoto University, Kyoto, Japan

[Introduction] Refractory nephrotic syndrome is specified as
one of the incurable diseases by Japanese government. Even
if for the diagnosis of this syndrome we perform kidney
biopsy, we may have difficulty in detecting the sclerotic
lesions in the glomeruli of biopsy samples. Although the
treatment plan should be based on the accurate pathological
diagnosis, the present two-dimensional (2D) pathological
analysis sometimes do not contribute to the planning.
[Purpose] Three-dimensional (3D) analysis with optical
clearing methods enable a histological examination from
every aspect of the tissues, compared with two-dimensional
(2D) analysis. In this study, we hypothesized that 3D
analysis with optical clearing methods enable more accurate
diagnosis than 2D analysis.

[Materials & Methods] We evaluated which optical clearing
method is suitable for kidneys and glomeruli in terms of
sustaining the antigen and the histological structure. To
assess it, we used rat kidneys and immunostained with
nephrin, which is a specific marker for glomerulus.
Additionally, we applied optical clearing methods to anti-
glomerular basement membrane (GBM) nephritis, which
induces sclerosis lesion in glomerulus. Then, we examined
the sensitivity for lesions in both 2D and 3D analysis.
[Results and Discussion] A part of the optical clearing
methods could three-dimensionally visualize the fine
structure of glomeruli. Additionally, the sensitivity in 3D
analysis for sclerotic lesions of anti-GBM nephritis rat wass
significantly higher than in 2D analysis. It is highly desirable
that these benefits of 3D pathological analysis with optical

clearing methods could be applied to human biopsy samples.

F—U—F o LREKIE, EHIE

Key words: glomerulosclerosis, optical clearing method
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Mechanism of hepatic fibrogenesis and anti-fibrotic

approach

Kenichi Ikejima

Department of Gastroenterology, Juntendo University

Graduate School of Medicine

Hepatic fibrogenesis is a part of aberrant tissue repairing
responses against a variety of chronic liver diseases. Though
recent advances in the development of direct anti-viral
agents (DAAs) achieved efficient prevention of discase
progression in chronic viral hepatitis, no practical
approaches have been established for metabolic syndrome-
related nonalcoholic steatohepatitis (NASH), nor reversal of
advanced hepatic fibrosis/cirrhosis of any etiology. It is well
recognized that activation of hepatic stellate cells (HSCs)
and subsequent, excess production of extracellular matrix
(ECM) play a pivotal role in hepatic fibrogenesis. Recently,
lines of evidence support the idea that bone marrow-derived
fibrocytes and portal fibroblasts also contribute somehow to
the profibrogenic responses, where the hepatic innate
immune system and cytokine/chemokine network play
regulatory roles. Further, emerging evidence indicates the
importance of organ-crosstalk among liver, gut, adipose
tissue, and skeletal muscle, in hepatic fibrogenesis,
suggesting a potential therapeutic targets. Current promising
anti-fibrotic approaches include reversal of HSCs from
activated to quiescent form, and/or specific induction of
apoptosis in activated HSCs, against strong cellular

surviving signals through ECM and growth factors.

F—U—F: PR, AR, BUTR

Key words: hepatic stellate cells, innate immunity,

steatohepatitis

_81_



SY4-4

B HEFTERICH TS TGF- B L/LAP I 3815

NEE

S EER.
SN —

PRRUILSE, * BORFESL,
M5k, AT R

LpffE D FL 2R
il

VR EESER R HkEs - IFEANE
PHREESER RS WRRMR AR Sk
SHUVERA AT A TREAFGE L = > b

[ 5] TGF- B 1TAFMRHEL O H LB E 2 10 5 i L
FHEIKR T TH D, TGF-B I Latency associated
(LAP) IZ X o CIREMAL ST RIE T b &
. MEBV 7 v A4 AT 7V WP 72 D
FERFPEROICIERT 5 2 & TIEML TF-8 23k
S, AEBEMEZ 8 5, MAED Y 7 LA X LAP
DEFEATNX=2 L 59EHDY v D&Yk
%2 LT TGF-B #IEMALT 2 Z & s, b
W S AL72 LAP oW jr i Pz it S p 23, & oLl
I % 7k ™5 L9 ik z 72 ELISAJEIZ L - T, I
RV U LA ARIERIZ TGF- B iEMAL O & B i A
AlRE L 725,

(B8] BYEAFRBREOMEED Y 7 LA AR
TGF- B L*/LAP i o i 2 JE L. ERIRAYE TR
ZIRETT 2,

[F2BR 5 1E] A SER R MR P e o
188 JiE G DM MET IR EBE O MY 7V AL

ELISA & Cifisf L*°/LAP Wi BE A e L, ik A1k
T — 2 A AT =V L DR T -, £7218
P C BIFRIZR LA v F—T7 x o BEEITo72 19
SE B OIRHEBALART & BLAH 6 4 A oM L*°/LAP ¥
RIREZHIE L, %) - BMHO kAT 572,

[R5 & Z L) i LAP Wi BV iig 7 v 7 X U E,
FIB-4 index &H5WHHRBHZFEO -3, BEF ORI~
—H— LB ERD R T2, MM EAT—V LD
el Tl L RS @ VMBI A RO Te, A v H—T
= 0 ARFEORF T, i L°/LAP W I EE O HE s
&N - BB EACHERI Lz, i LAP iR
JEILFRARR 72 Liver Fibrogenesis ~— U —I272 5 2
ERHIRFEND,

protein

Clinical significance of plasma concentration of
L59/LAP-DP in patients with chronic liver disease

"'Hiroshi Yokoyama, ' Takahiro Masaki, 3 Ikuyo Inoue, 2

Mariko Nakamura, > Yoshihiro Mezaki, ! Chisato Saeki, >

Soichi Kojima, > Tomokazu Matsuura

' Department of Laboratory Medicine, The Jikei University School of Medicine

2 Department of Laboratory Medicine, The Jikei University School of Medicine

3 Liver Cancer Prevention Research Unit, RIKEN Center for Integrative Medical

Sciences

[Introduction] TGF-f is a key driver for liver fibrogenesis.
Plasma kallikrein (PLK) is a TGF-f activator that cleaves the
latency-associated protein (LAP) between arginine 58 and
lysine 59 residues and releases active TGF-f from the latent
TGF-B complex. The generation of latency-associated
protein degradation product (L/LAP-DP), which is
recognized by L59 antibodies, reflects PLK-dependent TGF-
B activation. Plasma concentration of L*/LAP-DP can be
measured with an enzyme-linked immunosorbent assay
(ELISA).

[Purpose] We evaluated the PLK-mediated TGF-f activation
in patients with CLD by measuring the abundance of
L59/LAP-DP in the plasma.

[Materials & Methods] Plasma specimens were collected
from 188 patients with chronic liver disease. We examined
the correlation between plasma concentration of L>/LAP-
DP and biochemical data or histological fibrosis stage. We
also examined the plasma L>/LAP-DP level during
interferon-based therapy for chronic hepatitis C.

[Results and Discussion] Weak positive correlations were
found between the plasma L>/LAP-DP level and serum
albumin, the FIB-4 value. The plasma L*/LAP-DP level at
fibrosis stage 1 tend to be higher than at any other stages.
The change of plasma L°*/LAP-DP level during interferon-
based therapy for chronic hepatitis C were significantly
associated with virological responses. Plasma concentration
of L¥/LAP-DP is expected to be liver fibrogenesis

biomarker.

F—U—FK: PRI, TGF- B iEMH1L

Key words: Liver fibrogenesis, TGF-f activation
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Fibrogenesis in hypersensitivity pneumonitis

Yasunari Miyazaki, Yuri Tasaka

Tokyo Medical and Dental University, Department of
Respiratory Medicine

Hypersensitivity pneumonitis (HP) is an immune-mediated
interstitial pneumonia by the inhalation of a specific
antigen. Forty to 80 % of the disease develop pulmonary
fibrosis, which is chronic HP, and the prognosis is poor as
the 5-year survival rate is approximately 45% similar to
idiopathic pulmonary fibrosis. Because of this poor
survival, we investigated the mechanism of fibrogenesis in
HP. Th1 predominant immune response has been shown to
be pivotal in acute HP, little is known about the Th1/Th2
balance in the pathogenesis of “chronic” HP. Therefore, we
analyzed clinical samples and murine models of chronic
HP. The ratio of CCL17 to CXCL10 in the serum of
patients with UIP-like lesions was significantly higher than
in patients with cNSIP/OP-like lesions, aBFL and healthy
volunteers. The ratio of CCR4 to CXCR3 in patients with
UIP-like lesions was significantly higher than in those with
cNSIP/OP-like lesions and fNSIP-like lesions. The ratio of
CCR4-positive to CXCR3-positive cells correlated with the
ratio of CCL17 to CXCL10 in serum. In chronic HP
models, the fibrosis scores were significantly increased in
Th2-prone A/J mice compared to that in Thl-prone BL/6
mice along with increase of Th2 cytokines. These results
suggest that a Th2-skewed immune response has a crucial

role in the clinical course of chronic HP.

F—U— R @B, B, Th1/2 N7 &
CCL17, CCR4

Key words:
Th1/2 balance,

Hypersensitivity Pneumonitis, Fibrogenesis,
chemokine (C-C motif) ligand 17, C-
C chemokine receptor type 4
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My challenge: the exploration for highly sensitive of
antifibrotic agents to attenuate lung fibrotic

fibroblasts-mediated fibrotic process

! Junko Watanabe, ' Shinsaku Togo, ! Kazuhisa Takahashi

! Division of Respiratory Medicine Juntendo University
Faculty of Medicine & Graduate School of Medicine
(TGF)-p

signaling in fibroblasts promotes extracellular matrix (ECM)

[Introduction]Transforming  growth  factor
synthesis and fibroblast migration and differentiation into
activated myofibroblasts. Lung fibrosis is associated with
lung tissue contraction due to abnormal accumulation of
myofibroblasts, which aggressively promote the fibrotic
process.

[Purpose] Here, we examined the effects of antifibrotic
agents on TGF-B1-induced fibrosis and altered phenotype of
lung fibrotic fibroblasts.

[Materials & Methods] The effects of antifibrotic agents
following TGF-B1 exposure were evaluated in lung
fibroblasts isolated from fibrotic human lung tissues.
Fibroblast-mediated collagen gel contraction and fibroblast
migration were assessed. Phenotypic differences in fibrotic
fibroblasts were examined using the cap analysis gene
expression method (CAGE) for genome-wide quantification
of promoter activity.

[Results and Discussion] Pirfenidone, Nintedanib and ERKS5
inhibitor were statistically attenuated the high sensitivity of
fibrotic fibroblasts to TGF-B1-stimulated contraction of
collagen gels and fibroblast migration towards fibronectin as
compared to normal lung fibroblasts (p<0.05). 223 genes of
promoter activity involving the present pharmacological
regulators were upregulated in fibrotic fibroblasts, and ECM
regulation was found to be enriched in the Reactome
analysis. Thus, the pharmacological regulators of these
antifibrotic agents have also the potential as the new
therapeutic targets for preventing the progression of lung

fibrosis.

F—U— o MRRHEEF ARG, IRAEE, TCF-B 1
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Pro-Hyp, food-derived collagen peptide in blood,
enhances growth of fibroblasts expressing somatic
stem cell marker, p75NTR

12 Tomoko Asai, > Kazunobu Yoshikawa, ? Kazuhiro

Sawada, ® Shiro Jimi, > Kenji Sato

! Faculty of Human Life and Environment, Nara
Women’s University, > Graduate School of Agriculture,
Kyoto University, * Faculty of Medicine, School of

Medicine, Fukuoka University

Double-blind and placebo-controlled trials have

demonstrated that the oral ingestion of collagen
hydrolysates improves skin and joint conditions, and bed
sore symptom. We have demonstrated that the ingestion
of collagen hydrolysate increases food-derived collagen
di- and tri- peptides in human blood plasma. In addition,
we also reported that the ingestion of collagen rich-
cooked meat increases that. In vitro study, Pro-Hyp
enhances the proliferation of fibroblasts attached on
collagen gel and the synthesize of hyaluronic acid and
collagen. In vivo study, however, excess proliferation of
fibroblasts in normal tissue have not been reported. These
facts suggest that the presence of Pro-Hyp-responding
and non-responding fibroblasts in body. We evaluated the
effect of Pro-Hyp on p75NTR, the somatic stem cell
marker, expression and the proliferation of fibroblasts
migrated from mouse skin. In the short period time
of cultivation, p75NTR was expressed on most of the
cells migrated from mouse skin, and the number of
cells migrated from the skin increased by addition of
Pro-Hyp. As the cultivations days increased, the
rate of p75NTR positive cells to DAPI gradually
decreased, but it increased by addition of Pro-Hyp.
These facts were suggested that Pro-Hyp, food-
derived collagen peptide, might enhance the growth
of p75NTR positive cells in the wound healing

process.

¥—7— K :Pro-Hyp, =27 —%7 X7 F K, p75NTR
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Protective effects of fish-derived elastin peptides for

tissue injury: Utilization as new functional peptides

Department of Food Science and Nutrition, Faculty of

Agriculture, KINDAI University

Kumiko Takemori

Elastic fiber is the part of extracellular matrix contributing
to elasticity of elastic tissue, such as arteries, lung and skin.
It plays an important role in maintaining the morphology and
function of these organs. Degeneration and destruction of
elastic fibers frequently occurs and results in arteriosclerosis,
emphysema, and dermal atrophy with wrinkles and sagging.
Although denatured elastin is degraded by matrix

metalloproteases, turnover of elastin metabolism is
extremely slow. Therefore, regeneration of elastic fiber is
seldom seen in injured tissues.

So far, elastin or its degradation products prepared from
cows and pigs has been proposed to repair damaged elastic
tissue. However, those sources of elastin may have various
problems with contagions, allergies and so on. Recently, fish
elastin has been utilized as an alternative material and
soluble elastin peptides from fish arteriosus is used in
cosmetics and food supplements. However, effects on the
vascular wall and/or skin are still unclear.

We investigated effects of soluble elastin peptides from
fish arteriosus on vascular wall and skin using animal
models by pathological, biomechanical and biochemical
examinations, and found the following : 1) Suppression of
endothelial cell injury, improvement of distension of the
artery and prohibition of angionecrosis in renal small arteries
in stroke-prone rats (SHRSP) and 2) Inhibition of increases
mechanical stress and epidermal thickening in skin of

photoaging model mice using UV irradiation. Based on these

findings, it is revealed in this symposium that fish-derived

{BZHNTIRAE LT R AR T 5 & & iz, &M<°{b  elastin peptides seem to be useful as functional peptides. The

BEdh 72 & OBF DO ATREMEIC DWW THEET 5 mechanisms of such beneficial effects of elastin peptides
have yet to be discussed.

¥F—U—K: ZIFRAFU_TF R, ME. KE Key words: elastin peptide, arteries, skin
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Proteoglycan extracted from salmon cartilage has

the anti-inflammatory effect

12 Shouhei Hirose, ' Krisana Asano, ! Akio Nakane

! Department of Biopolymer and Health Science
2 Department of Microbiology and Immunology,
Hirosaki University Graduate School of Medicine

Proteoglycan (PG) consists of a core protein with one or
more covalently attached glycosaminoglycan chain(s). It is
a compound of extracellular matrix materials that exists in
connecting tissue such as skin and bone. In general,
glycoproteins activate immune response or induce
inflammation. However, PG extracted from salmon nasal
cartilage has a potent effect on suppression of inflammatory
responses in mouse macrophage induced by heat-killed
Escherichia coli in mouse macrophages. In addition, daily
oral administration of PG attenuates the severity of
experimental inflammatory colitis and autoimmune
encephalomyelitis in mice. PG suppressed the expression of
Thl- and Th17-related cytokines and induced the expression
of Foxp3 which is involved in Treg development.
Administration of PG attenuated collagen-induced arthritis
and reduced the production of inflammatory cytokines from
splenocytes. In a high-fat-diet induced obese mouse model,
PG suppressed hyperglycemia after intraperitoneal glucose
injection and decreased the proportion of adipose tissue M1
macrophages. Furthermore, PG administration improved
intestinal microbiota in mice. These results suggest that PG
regulates the systemic inflammatory response by modulating
immune cells in intestinal tract and intestinal microbiota may

be involved in this regulation.

F—TU—K:FarF U hr, PIRIE

Key words: Proteoglycan, Anti-inflammatory
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KS1

Microtubule Acetylation Mediates Stromal Fibroblast Activation in Breast Cancer Progression

Sangmyung Rhee

Department of Life Science, Chung-Ang University, Seoul, Republic of Korea

Biomechanical remodeling of stroma by cancer-associated fibroblasts (CAF) in early stages of cancer is critical for cancer
progression, and mechanical cues such as extracellular matrix stiffness control cell differentiation and malignant
progression. However, the mechanism by which CAF activation occurs in low stiffness stroma in early stages of cancer is
unclear. Here, we investigated the molecular mechanism underlying CAF regulation by SPIN90 and microtubule acetylation
under conditions of mechanically soft matrices corresponding to normal stromal rigidity. SPIN90 was downregulated in
breast cancer stroma but not tumor, and this low stromal expression correlated with decreased survival in breast cancer
patients. Spin90 deficiency facilitated recruitment of mDia2 and APC complex to microtubules, resulting in increased
microtubule acetylation. This increased acetylation promoted nuclear localization of YAP, which upregulated expression of
myofibroblast marker genes on soft matrices. Spin90 depletion enhanced tumor progression, and blockade of microtubule
acetylation in CAF significantly inhibited tumor growth in mice. Together, our data demonstrate that loss of SPIN90-
mediated microtubule acetylation is a key step in CAF activation in low stiffness stroma. Moreover, correlation among these
factors in human breast cancer tissue supports the clinical relevance of SPIN90 and microtubule acetylation in tumor

development.

F—TU— R Key words:
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Integrin activation is a sensor of mechanical force

Jiyoon Kim, and Chungho Kim

Department of Life Sciences, Korea University, South Korea

All cell types experience and respond to various mechanical stimuli, such as osmotic pressure, stretch, and compression
from their surrounding environment. Especially, blood cells and endothelial cells inside of blood vessels are constantly
exposed to and influenced by mechanical force arising from fluid shear stress. Pathologically, the risk of platelet aggregation
and ensuing heart attack or stroke increases when platelets are exposed to altered fluid dynamics at stenosis sites in
atherosclerosis and at prosthetic heart valves. However, the mechanism of force-induced platelet activation remain little
understood. In fact, at present, only several mechanosensitive ion channels and cytoskeletal proteins are proven to be able
to respond directly to mechanical force. In this study, we identified integrin allbB3, the pivotal adhesion molecule of
platelets, as the receptor sensing and responding to shear-induced mechanical deformations of the plasma membrane.
Specifically, mechanical force directly activates integrin allbB3 to bind to fibrinogen, the molecular bridge for platelet
aggregation. We trace the molecular basis of this mechanosensation to interactions of its transmembrane domains with the
force-modulated membrane lipid environment. Thus, our study provides a novel mechanism of integrin activation and

establishes integrin allbp3 as a founding member of a new class of mechanosensors.

F—U—F: Key words: integrin, mechanosensor,
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MEFHFEICBITRT7RIAIEBEOEE
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IE @KL PR o, L,
LA R
THBRS R TR

PUEE T AR bR

(5] mEHE LT, BEFoMENLREIE, MELT
FlCmENTE2BLTH D,

P 1T, BAESERIIE & S N BRI A R A R R ()
LIEFHAEFHT 52T, 7 A2 )L E VEE(Asc)TF1E
T, MRNEMEE A A L7eV, Non-Triple Helical collagen «
LIV)(NTHal(IV) 23 ILE R R~ b T — 27 JHBIZJTE L T
WD LA LIL, MEHKRY U — 7 HEIC
NTHal(IV)23B85 LTV 5 AIREMEDVRIR S Tz,
[H®] M H4AEEF L ToO, NTHal(IV)D 53k & JHTE
DA 2 fEIH 95 72D, NTHal(IV)FEE~D Asc D
HEERRD,

(B 77E] RRHELERIAD & M PN R & B CRERE &
DVTHREE L, BRDRED Ase NG TT7 HI#
KLz, IVRaZ—/4 2 L NTH o 10V)D _EiE~D 4y
Wk L O A RN O J/RTE R & T,
[FE5R & 2 42] MAEZEHIIE & A PN R o Bk RS 38 &
ZDWVF R RIT T, Ase JREE 20puM LU T OZMF T Tl
NTHal(IV) (FHAIMI W STV 223, 200uM LA BT

DD TE R oTe,—7 IV 2T =503 Ase
BEIZE D O T I B X 20 o T,

BB T, Asc IRE DOHIIZHEVY NTHal(IV)
ORI EDH D D ITHMIEN TORITED L, Asc JEE
200uM LA ETI3sR EHER ko Tc, o VRIS S
— 7T Ase IBEIIKAFE T, 20 EITED L RN o7,
—J5, HEEFR LM T T, Asc B 2mM &M FCH &I
B Lzt oD, 3y b U—27 OREPHIC NTHal(IV)AY &
£ L7z,

T DOFERNG . HUEGEE TIX NTHal(IV)i3 Asc 2
FEN BRI 5 EEADIH S DA, RS T T
Asc fF1E T C b BFEMAE A AAEMIZ & > T NTHal(IV)
DRFTCHEAEAROVRBELTWS LB LD,

Effect of ascorbic acid on angiogenesis
production of non-triple helical structure type IV
collagen polypeptide NTHa1(IV))

Yuta Kawanobe', Akane Moriya', Yongchol Shin'?,
Yasutada Imamura'-
Kogakuin University 'Graduate School of Engineering,

’School of Advanced Engineering, Department of

Chemistry and Life Science

[Introduction]Angiogenesis is a phenomenon in which
new blood vessels are formed by sprouting and elongation
from existing blood vessels. We found that non-triple
helical structure type IV collagen polypeptide (NTHa1(IV))
is localized around the vascular-like network in the
presence of ascorbic acid (Asc), using the co-culture
angiogenesis model with fibroblasts
endothelial cells(VECs).

[Purpose] To clarify the regulatory mechanism of secretion
localization of NTHal(IV) in the model of
angiogenesis, we investigated the effect of Asc on the
production of NTHal(IV).

[Materials & Methods] Fibroblasts and VECs were

cultured alone or co-cultured for 7 days with different

and vascular

and

concentrations of Asc. We examined the secretion of type
IV collagen and NTHal(IV) into the culture medium or
localization on the cell membrane or inside the cell.
[Results and Discussion] With Asc concentration less than
20uM, NTHal(IV) was secreted from fibroblasts or VECs
system, whereas with Asc
concentration greater than 200puM, secretion of
NTHal(IV) could not be detected. Secretion of type IV
collagen did not change regardless of Asc concentration.
Under NTHal(IV)
decreased around or inside the cell as Asc concentration
was increased. NTHal(IV) could not be found at Asc
concentration higher than 200uM. The amount of type IV

alone, or co-culture

monoculture  conditions, was

collagen around and inside the cell did not change at
different concentrations of Asc. Whereas, under co-culture
conditions, NTHal(IV) localized to the periphery and
inside of the network even at 2mM Asc concentration,
although the amount of NTHa1(IV) was decreased.

These results suggest that under monoculture conditions
the production of NTHal(IV) is suppressed when Asc
concentration increases, but under co-culture conditions
NTHal(IV) is locally produced and localizes due to
heterogeneous cell-cell interactions even in the presence of
Asc.

F—U—FK: TRV EUE, MEHAE, NTHal(IV)

Key words : Ascorbic acid, Angiogenesis, NTHal(IV)
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T 5, BEEIZE VT NTHal(IV)DEANTTHET 5 2
EDD, EECMAE R EICEENH D LRI LT
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B Cca 7y NRIBICARDETRELE, £
D%, MG E 72132mM A2P% & Te i s, 2
FEAE D BRI E L A DFO % 721X CoCLhZz T N
WIN LT A U7, (RERFRBIE, 7 e Ny
7 r X 5%E VTR CHBL LD, 240
2 ICER R BIE A B L, MR AT kiR 4 B L
Western Blotting T4 4T L 72,

[FEHR K O35 42] DFO%E W - BUKER R B % 21T
STRER, A2POFEIZ ) 59, NTHal(IV)FEAE
EHIF-1aD R HE2MEM L=, NTHal(IV)2348800 L 7=
D%, HIF-la& [AkE, DFOIZ X 0 KER LGS &
NIEATREMENE 2 b D, RERFREEE T HRAEORE R
Lipole, LnL, CoClyz Hv 7o BEUUKmE R4 %
1T fE R, A2POAIEIZR D & T HIF-1aDF H &I
HAAN L7223, NTH o 1AV)PEEIZIZZAL R 2o T2,
ZDOZ LMD, HIF-1a @ FiICNTHal (V)i 72 <
HIF-1 « ENTHal(IV)IZH B OEH TR0 EE 2
Hivd,

Production of non-triple helical structure type IV
collagen polypeptide(NTH & 1(IV)) under hypoxic
conditions

Kosuke Sekine',Yuki Saijo',Yongchol Shin"%,

Yasutada Imamura'*

Kogakuin University 'Graduate School of Engineering,
2School of Advanced Engineering, Department of
Chemistry and Life Science

[Preface] Non-triple helical collagen polypeptide is called
NTH for short, and NTH for type IV collagen a1l chain is
described as NTHal1(IV). Ascorbic acid controls the
production of NTHal(IV). It is suggested that NTHa1(IV)
production are related to tumor and angiogenesis. Tumors
shows higher malignancy under hypoxic conditions which
is regulated by hypoxia inducible factor-1o (HIF-1a). In
this study, NTHa1(IV) productions under hypoxic and
pseudo hypoxic conditions were investigated and its
correlation with nuclear translocation of HIF-1a was
discussed.

[ Experimental Method] Human fetal lung fibroblasts
(TIG-1) were cultured in serum medium until confluency.
Thereafter, it was replaced with a serum medium
supplemented with either one of two kinds of pseudo
hypoxic compounds, DFO or CoCly, in the presence or
absence of ascorbate (A2P). The culture under hypoxic
condition was carried out with a sealed container using
AnaeroPack-Kenki 5%. After 24 hours, the cultured
supernatants and the cell lysates were collected and
analyzed by Western Blotting.

[Results and Discussion] Pseudo hypoxic culture using
DFO increased the NTHa1(I'V) production and the
detection of HIF-1a regardless of ascorbate. The production
of NTHa1(IV) may be due to inhibition of the
hydroxylation reaction by DFO so that DFO reduces HIF-
lo degradation by lowering prolyl hydroxylation. Similar
results were obtained in hypoxic culture. The detected
amount of HIF-1a increased in presence of CoCly
irrespective of A2P but there was no change in NTHa1(IV)
production. From these results, it is considered that

NTHal(IV) production is not regulated directly by HIF-1a.

X—U—R: IV aZ—7 0 7 2Aa L g KSR

Key words: Type IV collagen, Ascorbic Acid, Hypoxia
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verteporfin, %

Type I collagen inhibits adipogenic differentiation
via YAP activation in vitro

12Toshihiko Hayashi, 'Xiaoling Liu, 'Xinyu Long, !Yanfang

Gao, 'Weiwei Liu, *Kazunori Mizuno, *Hitomi Fujisaki,
3Shunji  Hattori, “Satoshi Onodera, >Takayuki Ogura,
ITakashi Ikejima

!Shenyang Pharmaceutical University, *Dept of Chem and
Life Sci, Adv Eng, Kogakuin Univ, *Nippi Res Inst
Biomatrix, “Dept Clin Biomed Sci, Showa Pharm Univ,
Nippi BC Division

[Introduction] Adipose tissue formation is initiated with
proliferation of preadipocytes and migration before
undergoing further differentiation into mature adipocytes.
Previous studies show that type I collagen (col I) provides a
good substratum for 3T3-L1 preadipocytes to grow and
migrate. [Purpose] Whether and how col I affects adipogenic
differentiation of preadipocytes is examined. [Materials &
Methods] Lipid accumulation as well as adipogenic factors,
representing in vitro adipogenesis of the 3T3-Ll1
preadipocytes or the mouse primary adipocyte precursor
cells derived from subcutaneous adipose tissue in inguinal
region are examined by the culture on col I. [Results and
Discussion] Previous study shows that col I enhances the
nuclear translocation of yes-associated protein (YAP).
Present study shows that down-regulation of YAP is
associated with in vitro adipogenesis of 3T3-Ll1
preadipocytes as well as with in vivo adipose tissue of
high-fat diet fed mice. Increased expression of YAP in the
cells cultured on col I-coated dishes is correlated with
repression of adipogenic differentiation processes. The
inactivation of YAP with YAP inhibitor, verteporfin, or YAP
small-interfering RNA (siRNA) enhanced adipogenic
differentiation and reversed the inhibitory effect of col I.
Activation of YAP either by the transfection of YAP plasmid
or the silence of large tumor suppressor 1 (LATS1), an
YAP, inhibited

differentiation. The results indicate that col I inhibits

inhibitory  kinase  of adipogenic

adipogenic differentiation via YAP activation in vitro.

F—U— K
1. YAP

I M= —5 milskfRhME, &L

Key words: collagen 1, preadipocyte, adipogenic
differentiation, YAP
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Type I collagen gel inhibit C2C12 myoblast
differentiation via YAP/TAZ

! Karina Kouzaki, Yuki Tamura, and Koichi Nakazato

! Research Institute for Sport Science, Nippon Sport

Science University

[Introduction] YAP/TAZ is known as a mechanosensory
protein and has significant impact on cell differentiation.
Activation of YAP/TAZ inhibited differentiation of muscle
cells. YAP/TAZ activation in undifferentiated C2C12
myoblasts was induced on type I collagen gel (on-gel). These
lines of evidences strongly suggest that on-gel culture inhibit
differentiation of myoblasts.

[Purpose] The aim of this study is to examine the effect of
on-gel culture on differentiation of C2C12 cells and to assess
the role of YAP/TAZ in muscle cell differentiation under
different mechanical culture conditions.

[Materials & Methods] Mouse C2C12 cells were cultured on
type I collagen gel (on-gel) and on plastic dish. Activation
of YAP/TAZ before differentiation was examined by
immunohistochemistry. After in the differentiation medium,
morphology, expressions of myogenic regulatory factors:
MRFs (MyoD and myogenin) and myosin heavy chains were
examined to evaluate differentiation states. YAP/TAZ
knockdowns by using siRNAs were also conducted on-gel
and on plastic C2C12 cells.

[Results and Discussion] Before differentiation, YAP/TAZ
activation was not observed on-gel culture. On plastic dish,
myotube formation and MRFs and myosin heavy chain
expressions were observed at one week in differentiation
medium. On the other hand, differentiation was completely
blocked by on-gel culture. Knockdown of YAP and/or TAZ
inhibited myotube formation on plastic dish and accelerated
differentiation inhibition, especially by YAP siRNA.
Collectively, we conclude that that type I collagen gel inhibit
C2C12 myobrast differentiation via YAP/TAZ.

X—U— R ag—r v Bk, 2y, YAP/TAZ
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Comparison of EMT related cell behaviors in A549
cells; adhesion to type I collagen gels and TGF-1

treatment

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

T. Hayashi* 3, S. Hattori'

! Nippi Res. Inst. Biomatrix, 2Dept. Anat. Cell Biol. Osaka
Med. College, *Inst. Protein Res. Osaka Univ., * China-
Japan Res Inst of Med & Pharm Sci, Shenyang Pharm Univ.
Univ., Dept of Chem and Life Sci, Adv Eng, Kogakuin
Univ,

[Background] In some kinds of cancer cells, adhesion to
type I collagen induce Epithelial- mesenchymal transition
(EMT)-like transition. We showed that on type I collagen
gel culture A549 cells also were induced EMT-like
behaviors last year. EMT is a fundamental biological
process whereby cancer cells invade adjacent tissues.
TGF-B1-treated cells show typical EMT induced cell
behavior. So, following the last year’s study, we report
about the comparison of EMT related cell behaviors in A549
cells between TGF-B1-treated cells and on-gel cultured
cells. [Methods] A549 cells cultured on type I collagen gels
for 2 days were compared with TGF-f1-treated A549 cells
by using time lapse observation, DNA array and gPCR
analysis. [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. TGF-1
treated cell induced weakened cell-cell interaction, resulting
in cell scatter. Cell shape changed to be elongated shape like
fibroblast. The velocity is faster than TGF-1 non-treated
cell. On the other hand, in culture on type I collagen gels,
cells formed colonies and cell shapes were rather round.
Cells hardly scattered and the velocity was slower than on
non-treated dish surface. TGF-f3 family works by
functioning in a autocrine manner. mRNA levels of

TGF-B 1, - 2 were higher in TGF-B—treated cells than on
gel cultured cells. [Conclusion] There were some EMT
related differences including cell migration between
TGF-B1-treated and on-gel cultured A549 cell behaviors.
These observations indicate that type I collagen gels (fibrils)

regulate cancer cell invasion complicatedly.

T—T— R jj‘j/\ :l?*—bif/j‘:/bi/[/i'%%\ EMT

Key words: cancer, collagen on gel culture, EMT
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Investigation of Osteogenesis Imperfecta in pathology
and the effects of 4-phenylbutyric acid utilizing
patient-derived fibroblasts and induced pluripotent

stem cells

! Shinji Takeyari, * Yasuhisa Ohata, ' Takuo Kubota,

3 Yuki Taga, 3 Kazunori Mizuno, ! Keiichi Ozono

! Department of Pediatrics, Osaka University Graduate
School of Medicine, > The 1st. Department of Oral and
Maxillofacial Surgery, Osaka University Graduate School of
Dentistry, > Nippi Research Institute of Biomatrix
[Introduction] Osteogenesis imperfecta (OI) is a group of
genetic  disorders that mainly affect the bones.
4-phenylbutyric acid (4-PBA) might be a new medicine,
which was reported to ameliorate the phenotype of an OI
zebrafish model. [Purpose] We aimed to analyze the
pathology of OI and the effects of 4-PBA on patient-derived
fibroblasts and induced pluripotent stem cells (iPSCs).
[Materials & Methods] Dermal fibroblasts were obtained
from 6 patients with OI. Endoplasmic reticulum (ER)
retention of

procollagen was observed by

type 1
immunofluorescent staining. Protein level and mRNA level
of type I collagen were measured by ELISA and real-time
PCR, respectively. The molecular weight of secreted type I
collagen was analyzed by SDS-PAGE. Post-translational
modifications of type I collagen were analyzed by LC-MS.
Normal and OI iPSCs were established from fibroblasts, and
induced to osteoblasts. Mineralization was assessed by
Alizarin Red S staining. We evaluated the effects of 4-PBA
on above experiments.

[Results and Discussion] In OI fibroblasts, there was
excessive amount of procollagen in ER. 4-PBA decreased
the retention. In OI with a glycine substitution, the protein
and mRNA levels of type I collagen were increased and
canceled by 4-PBA. SDS-PAGE showed the retarded band
and LC-MS analysis showed overglycosylation of type I
collagen with a glycine substitution. 4-PBA partially
improved overglycosylation. Osteoblasts differentiated from
Ol iPSCs exhibited impaired calcification, and 4-PBA
improved it. Since 4-PBA has already been approved for

other disease, we may reposition 4-PBA for OI.

F—U— R BEMNAEIE, 47 = =)Vl
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Observation of fine structure of fascia through high
magnified image by latest high-resolution endoscope
—recognition of fascia in human living body from a

clinical view point.—

! Kiyotaka Kawashima, ! Kentaro Goto, > Hiroki Ichikawa

! Department of Urology, Tochigi Cancer Center
2 Department of Urology, Kashiwa kousei General Hospital

[Introduction] In surgery, fascia has been thought to be as
layer structure. But there is no consensus about recognition
of dissect layer. Recently it has been clarified that fascia is a
three-dimensional network-like structure from the
observation using high-resolution endoscop in human living
bogy through surgery. And Fascia Research Society
recommended to recognize fascia in broad meaning. They
think fascia is extracellular matrix based on a
three-dimensional network made of collagen and elastin,
filled with gland substance. unite whole body, maintain
shape and is important system to control whole boy.
[Purpose & Methods] We observed fine structure of fascia
by high-resolution endoscope.

[Results and Discussion] In high magnified view, closing of
fivers that thought to be collagen bundle are observed in
fascia. By traction, fascia appeared as three-dimensional
network-like structure and the shape changed dynamically
depend on force. Fascia showed various phenotypes. It was
thought that we should recognize fascia as connective tissue
that changed loose to cense depending on purpose or needs
such as strength or cell regulation. We thought that the term
of fascia should be use in a broad meaning. It was thought
that the elucidation of fascia would advance rapidly in near
future

, but it was thought that the recognition and the definition
should be argued enough.

F—U— K G, EEMERmESs~ N v 7 R

Key words: fascia, connective tissue, extracellular matrix
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SCRAPER-FREE DETACHMENT METHOD USING
EDTA FOR HUMAN INDUCED PLURIPOTENT STEM
CELLS CULTURED ON LAMININ-511E8
2Fumi__Ebisu,

Taniguchi, 'Eriko Onishi, 'Junko Abe, '?Kiyotoshi
Sekiguchi

2Ayano Yamamoto, '2Yukimasa

"Institute for Protein Research, Osaka University

2 Matrixome, Inc

[Introduction and Purpose] Recombinant ES fragment of
laminin-511 (511E8) is widely used in the culturing of
cells (hPSCs) because of

human pluripotent stem

maintenance of long-term  single cell passaging,
pluripotency, and an undifferentiated state. 511E8 is a
truncated form of laminin-511, and shows strong binding
activity with integrin a6B1, an isoform predominantly
expressed on hPSCs. However, because of their strong
interaction with each other, scraping is required to harvest
the cultured cells with a conventional trypsin-EDTA
dissociation solution. Nevertheless, cell scraping cannot be
used when cells are cultured on multi-layer flasks or in
automated cell culture systems. In this study, we aim to
develop a scraper-free cell detachment method for human
induced pluripotent stem cells (hiPSCs) cultured on 511ES.
[Methods] By referring to the protocols available to date,
we examined whether incubation of hiPSCs with 5 mM
EDTA at 37°C for 15 min enabled to detach the cells with
high efficiency without compromising cell viability. The
inclusion of trypsin to EDTA was also tested to see if there
were any additional gain to cell detachment efficiency.
[Results and Discussion] We found that more than 95% of
hiPSCs were detached without compromising cell viability
with 5 mM EDTA alone. Surprisingly, the addition of trypsin
decreased the detachment efficiency. This decrease was
rescued when enough trypsin inhibitor was added to
neutralize the enzyme, therefore the lowered detachment rate
must be a result of its proteolytic activity, suggesting an
ill-defined mechanism operating in hiPSCs that renders them
less susceptible for cell detachment by depletion of divalent

cations.

¥ —U— F: LM511E8, hiPS ffifu#lEE, EDTA
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Laminin-511 plays important roles on epidermal

homeostasis

Shunsuke Iriyama, Saori Nishikawa, Junichi Hosoi, Satoshi

Amano

Shiseido Global Innovation Center

Daily exposure to sunlight damages the epidermal
(BM)

homeostasis. Inter-follicular epidermal stem cells are

basement membrane and disrupts epidermal

known to regulate epidermal proliferation and

differentiation, leading to the maintenance of
epidermal homeostasis. Since it is important to
identify the principal factors that influence the
disruption of epidermal homeostasis in skin aging
process, we tried to clarify the factors which influence the
maintenance of the inter-follicular epidermal stem cells
effect in sun exposure skins. We found that sun-exposed skin
showed the reduction of not only MCSP and betal integrin
positive stem/progenitor cells but also laminin-511 at the
dermal-epidermal junction as compared with sun-protected
skin. Since laminin-511 interacts with betal integrin, which
is known to be related with stem cell function, we
hypothesized that laminin-511 may be involved in
maintenance of MCSP-positive epidermal stem /progenitor
cells in epidermis. Laminin-511 not only maintained MCSP-
positive cells but also increased gene expression levels of
several stem cell markers and colony formation efficiency.
Laminin-511 was damaged at DEJ and MCSP-positive
epidermal cells were reduced at basal layer of epidermis by
UVB exposure in human skin culture model, which were
protected by treatment with the MMP inhibitor and the
heparanase inhibitor. These results suggest laminin-511 may
be key molecule for the protection of MCSP-positive
epidermal stem progenitor cells in epidermis from sun

exposure.
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Ventricular—subventricular zone fractones are
speckled basement membranes that function as a

neural stem cell niche

"Yuya Sato, 'Daiji Kiyozumi, 'Sugiko Futaki, 'Ttsuko

Nakano, 'Chisei Shimono, *Naoko Kaneko, >*Kazunobu

Sawamoto, 'Kiyotoshi Sekiguchi

!'Inst. Protein Res., Osaka Univ.
2Nagoya City Univ. Grad. School. Med. Sci.
3Natl. Inst. Physiol. Sci.

Neural stem cells (NSCs) are retained in the adult ventricular—
subventricular zone (V-SVZ), a specialized neurogenic niche
with a unique cellular architecture. It currently remains
unclear whether or how NSCs utilize basement membranes
(BMs) in this niche. Here, we examine the molecular
compositions and functions of BMs in the adult mouse
V-SVZ. Whole-mount V-SVZ immunostaining revealed that
fractones, which are fingerlike processes of extravascular
BMs, are speckled BMs unconnected to the vasculature, and
differ in their molecular composition from vascular BMs.
Glial fibrillary acidic protein (GFAP)-positive astrocytes and
NSCs produce and adhere to speckled BMs.

Furthermore, Gfap-Cre-mediated Lamc "'E19°9 knockin
mice, in which integrin-binding activities of laminins are
specifically nullified in GFAP-positive cells, exhibit a
decreased number and size of speckled BMs and reduced in
vitro neurosphere-forming activity. Our results reveal niche
activities of fractones/speckled BMs for NSCs and provide
molecular insights into how laminin—integrin interactions

regulate NSCs in vivo.
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Morphology of human iPS cell spheres cultured on
3D collagen composite gels containing laminin-511

E8 fragment

! Ryoko Sato-Nishiuchi, 2 Fumi Ebisu, '*? Kiyotoshi

Sekiguchi

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

2 Matrixome Inc.

[Introduction and Purpose] Laminin-511 E8 fragment
(511E8) has

self-renewal of human iPS cells. Previously, we attempted

been shown to support long-term
to endow the cell-adhesive activity of S11E8 to collagen
matrices, thereby fabricating three-dimensional culture
scaffolds, by attaching collagen-biding domain (CBD) of
fibronectin to SI1E8 (CBD-511ES). Although human iPS
cells did not grow on collagen gel, they formed many
spheres composite gel containing
CBD-511E8 (Sato-Nishiuchi et al.,

75-90, 2018). However, the inner morphology of human

on collagen

Matrix Biology, 65,

iPS cell sphere is not yet known. We therefore attempted
to elucidate the inner structure of the human iPS cell
sphere in this study.

[Results and Discussion] The human iPS cell spheres and
whole gel were fixed together, and then frozen sections
the

weEre

immunostaining. Although
Oct3/4 and Nanog,

entirely detected in the iPS cell sphere, strong staining

were prepared for
undifferentiated markers,
was observed in the peripheral region. Furthermore, a
part of human iPS cell sphere was buried in the gel, and
contained one or a few hollows in the sphere. E-cadherin
was strongly detected in whole sphere, and the cells
aligned vertical to the hollow, and polarized. The human
iPS cell sphere resembles in the shape of epiblast, the
pluripotent stem cells in post-implantation embryos.
These results indicate that the formation of human iPS
cell spheres on CBD-511E8 and collagen composite gel
may the stages in embryonic

recapitulate early

development.

F—U—R: FI=r, aT—4Fr iPSHlE
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Localization patterns of basement membrane proteins
and MMPs in the developing retinal blood vessels of
mouse.

1

Sugiko Futaki, 'Tomoko lida, 'Azumi Hirata, 'Masa-Aki
Shibata, *Kiyotoshi Sekiguchi, 'Yoichi Kondo

! Laboratory of Anatomy & Cell Biology, Osaka Medical
College

? Institute for Protein Research, Osaka University

Endothelial basement membrane (BM) is a sheet-like
extracellular matrix lining at the abluminal surface of
endothelium and plays critical roles in vascular function.
During angiogenesis, the BM is digested locally when
endothelial cells sprout, and reassembled when a new branch
is formed. However, the detailed changes of BMs in
developing blood vessels remain to be clarified. We used
neonatal mouse retina as a model of angiogenesis and
observed BM structure and composition. Whole-mount
immunohistochemistry revealed co-localization of major
BM proteins around the endothelial tip cells suggesting the
presence of endothelial BM even at the growing tip of
angiogenic vessels. On the other hand, The BM proteins
were hardly detected around the filopodia protruding from
the tip cells. We also investigated expression of MMPs and
found that MMP-9 immunoreactivities were in association
with endothelial BMs, suggesting that MMP-9 plays a role in
remodeling of endothelial BM in developing retinal vascular

network.

F—U— R BEEE, mEHE. MMP
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Effects of pulsed electric stimulation on expression of
extracellular matrix-related genes in human skin
equivalents

Hiroya Urabe', Tomoaki Katayamaz, Atsuya Nakamura?,
Ryuji Akimoto', Shohei Kamiya', Hideyuki Ichikawa',
Toshio Nishiyama® 2

"'Homerion Laboratory Inc., Shibuya, Tokyo, Japan

% Scleroprotein Res. Inst., Fac. of Agric., Tokyo Univ. of
Agric. and Technol., Fuchu, Tokyo, Japan

[Introduction] Electric stimulation (ES) to the skin has
been reported to promote tissue repair such as wound
healing. We have also reported that pulsed electric
stimulation (PES: 4800 Hz, 3 V or 5 V) promoted (1)
collagen production in rat dermis (J. Cosmet. Sci., 2009),
(2) keratinocyte differentiation (Mol. Cell.
2013), and (3) fibroblast proliferation and fibrillar
collagen gene expression (50th JSMBM, 2018).

[Purpose] To elucidate effects of PES on the skin, we

Biochem.,

investigated epidermal-dermal interaction and structural
formation using human skin equivalents (HSEs).
[Materials & Methods] HSEs were prepared by
culturing human keratinocytes on the surface of type I
collagen gel contracted by human skin fibroblasts (dermal
equivalents: DEs). HSEs and DEs were exposed to the
electric field of 3 V or 5 V (control: 0V) at a frequency of
4800 Hz for 5 min a day for 5 days. After separating
epidermal layer and dermal layer, RNA was extracted
from each layer to quantify expression of extracellular
matrix-related gene by real-time PCR.

[Results and Discussion] PES to HSEs (4800 Hz, 3 V)
significantly increased expression levels of COL3Al,
COL741 and ELN mRNA in DEs of HSEs, while no
significant change was observed in DEs alone. There was
no significant affect on other gene expression examined.
Immunohistological analysis showed the staining of type
VII collagen tended to increase. From the results, it was
suggested that PES could promote COL3A41, COL7A1 and
in HSEs

ELN expression of fibroblasts through

epidermal-dermal interaction.

F—U—F: SOLRERER. REET IV
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Role of extracellular matrix on 3D Myoculture formation

Seiya Akiba', Satoshi Nakada’ Yuri Yamashita', Rui

Sudo” Kazunori Mizuno®, Eri Arikawa-Hirasawa'*

! Research Institute for Diseases of Old Age?, Japanese Center for
Research on Women in Sport Juntendo Univ *R&D Section, BC Div.

Nippi, & Nippi Research Institute of Biomatrix

Introduction: Our final goal is to develop a reliable drug
efficacy evaluation system by constructing disease-specific
muscle tissue in three dimensions (3D) using decellularized
muscle tissue and human disease iPS cells. In this study,
muscle tissue was examined three - dimensionally in mouse
myoblast cell line C2C12 cells and the influence of
extracellular matrix (ECM) on myotube formation was
evaluated

Methods: Skeletal muscle sections were decellularized in
1% SDS buffer and confirmed with DAPI staining. C2C12
cells were harvested to decellularized sections and incubated
for 14 days. We evaluated of recellularization by expression
of myogenic differentiation marker such as, desmin,
myogenin, and dystrophin. To evaluate the distribution of
myotubes and ECM, we did immunostaining of ECM
molecules. Also, chondroitinase and heparitinase were added
to investigate the effects on myotube formation.

Results: After decellularization treatment, disappearance of
cells and retention of extracellular matrix structure were
confirmed. Following recellularization, a myotube-like
structure with expression of both desmin and myogenin was
confirmed, indicating that C2C12 cells differentiated into
myotubes. Confocal microscopic analysis confirmed that the
myotubes formed are oriented along the extracellular matrix
structure of the decellularizing muscle. In addition, it was
confirmed that digestion of chondroitin sulfate by
chondroitinase promotes myotube formation.

Conclusion We verified that ECM is an important factor for
myogenesis. Our 3D-ECMs culture system would be a
promising strategy to construct the evaluation system, which
is high reproducibility of the pathology for variable muscle

disorders.

F—U—F: st~ bY v 2 C2C12 Hlfa
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Chondroitin sulfate structure bound to immature
oligodendrocyte impacts dendritic spine morphology

in the somatosensory cortex.

Aurelien Kerever, Takahiro Tanaka, Kana Kato, Yuji

Suzuki, Eri Arikawa-Hirasawa

Research Institute for Disease of Old Age,

Juntendo University Graduate school of Medicine

During the critical period of development synaptic plasticity
is at its highest. When this period ends, the cortical network
styles and synaptic plasticity is greatly reduced. One of the
key factors for the reduction of synaptic plasticity is the
appearance of extracellular matrix (ECM) structure,
especially chondroitin sulfates that cover existing synapses,
and repress the formation of new ones. Perineuronal nets
(PNN) are ECM structures that cover the cell body and
proximal dendrite of GABAergic interneurons. PNN are
known to actively participate in the closing of the critical
period of development through the inhibitory action of their
CS chains. However, there are other sources of CS chains in
the cortex and their roles remain poorly understood. We
recently found that a CS structure revealed by CS56 epitope
specifically covers early immature oligodendrocyte. These
CS patches appear at the end of the critical period of
development and remain in the adult brain but their
distribution differs from PNN.

In this study, we used 3D confocal imaging of biocytin
injected pyramidal neurons from cortical layer2/3 of the
somatosensory cortex to image the dendritic spines. We
further developed an algorithm to classify the dendritic
spines. Then, we investigated whether pyramidal neuron
dendrite in the somatosensory cortex going through CS
patches presented a spine density/morphology different than
those outside CS patches. We found that inside CS patches,
dendritic spines were characteristic of a more mature cortex

with more robust synaptic connections.

F—T— R
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Intracellular Modulation of Thermo-responsive

Elastin-like Polypeptide-Estrogen Receptor Fusions

Anh Tan Truong, Zhe Li, Hugo Avila, Curtis Toshio
Okamoto, John Andrew MacKay

Department of Pharmacology and Pharmaceutical Sciences,
School of Pharmacy. University of Southern California,
USA

Aberrant gene expression resulting as a consequence of
nuclear hormone estrogen receptor (ER) dysregulation has
been implicated in the development of numerous diseases.
Understanding these events require precise manipulation of
the cells’ machinery, but many technologies used to study
signaling and transcription lack the temporal control to
rapidly modulate these biological processes. This limitation
could be addressed by the introduction of elastin-like
polypeptides (ELPs) which are biocompatible, thermally
responsive  biopolymers  that  self-assemble into
microdomains of ELP-fusions within cells. Our research
group recently discovered that these fusion proteins can
modulate precise processes involved in cell trafficking and
signaling. They are now being investigated to modulate
estrogen receptor (ER) signaling and gene regulation. ER
has been implicated in a variety of diseases such as breast
cancer and Sjogren’s Syndrome, and although this receptor
has been well studied, the lack of effective drug therapy and
resistance requires attention to develop a deeper
understanding of the underlying mechanisms. Thus, ELP-
ER fusions have been generated and successfully expressed
in HEK-293T (ER-) and MCF7 (ER+) cell lines. They
coalesce in the nucleus or cytoplasm at physiological
temperatures and rapidly resolubilize at room temperature.
These preliminary data indicate that these fusions retain ELP
self-assembling properties and may control ER signaling and
gene regulation. The ability manipulate ELP-ER with
spatiotemporal control and precision may allow this fusion
to serve as a powerful tool in the study ER-mediated

biological processes.

F—U—
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Synergistic up-regulation of ADAMTS4 (aggrecanase-1)
by IL-1a, TNF-0 and TGF-f and its suppression by anti-
arthritic drugs in osteoarthritic synovial fibroblasts

Mehmet Zeynel Cilek'?, Yuka Miyamae®, Miyuki Chijiiwa®,
Satsuki Mochizuki®, Masatoshi Ito®, Susana de Vega?, Jun
Shiozawa*, Haruka Kaneko*, Muneaki Ishijima'?*, Kazuo
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Neoplastic Diseases, Juntendo University Graduate School
of Medicine, Tokyo, Japan

3Department of Pathology, Keio University School of
Medicine, Tokyo, Japan

“Department of Medicine for Orthopedics and Motor Organ,
Juntendo University Graduate School of Medicine, Tokyo

Background and purpose: Osteoarthritis (OA) is
characterized by excessive ECM degeneration in the
articular cartilage. The cartilage destruction in OA is
initiated by degradation of the hyaluronan (HA)-aggrecan
networks prior to collagen degradation, and ADAMTSI, 4,
5, 8,9, 15, 16, 18 and 20 are suggested to be involved in
aggrecan degradation. However, limited information is
available for which species play a major role in OA and how
the expression is regulated.

Material and Methods: Screening of the expression for
aggrecanolytic ADAMTS species in OA synovial tissues
was done by RT-PCR and qPCR. Effects of IL-1a, IL-1p,
TNF-0, TGF-B, VEGF or HB-EGF on the ADAMTS4
expression were analyzed by qPCR and immunoblotting.
The signaling pathways of these cytokines were examined
by using their specific inhibitors, and effects of anti-arthritic
drugs including high-molecular-weight HA (Suvenyl®),
adalimumab  (Humira®; anti-TNF antibody) and
tocilizumab (Actemra®; anti-IL-6R antibody) on the
ADAMTS4 expression were examined by immunoblotting.
Results and Discussion: Among the ADAMTS species
examined, ADAMTSI, 4, 5, 9 and 16 were expressed in OA
synovium. IL-1a, TNF-a and TGF-f, but not VEGF or HB-
EGF, markedly up-regulated the ADAMTS4 expression, but
effects of these factors were minimal on the expression of
ADAMTSI, 5, 9 and 16. No expression of ADAMTSS, 15,
18 and 20 was observed. The ADAMTS4 expression was
synergistically up-regulated by IL-10+TNF-a, IL-10+TGF-
B, or IL-10+TNF-a+TGF-f. Inhibition studies demonstrated
that IL-1a-induced ADAMTS4 expression is predominantly
through TAK1, and TNF-a-stimulated expression is via
TAKT and partially by NF-kB. TGF-B-stimulated expression
was through the ALKS5/Smad2/3 and TAKI1 pathways.
Adalimumab blocked the TNF-a-stimulated expression.
Under the co-stimulation with IL-10, TNF-a and TGF-f, the
ADAMTS4 expression was abolished by combination of
adalimumab, TAK1 inhibitor and ALK5/Smad2/3 inhibitor.
Our results demonstrate that ADAMTS4 is a major
aggrecanase in OA synovium and synergistically up-
regulated by IL-la, TNF-a and TGF-f in OA synovial
fibroblasts, and suggest that combined treatment with anti-
TNF-a antibody and signaling pathway inhibitor(s) may be
an effective therapy for OA patients.
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Hydroxyproline-containing peptide promotes
differentiation and collagenous fibril network

organization in adult tendon cells
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Collagen is the most abundant scaffolding extracellular
matrix (ECM) in tissue/organ stroma and significantly
contributes to tissue/organ integrity. Glowing evidence
indicates that collagen-derived hydroxyproline (Hyp)-
containing peptides are known to show a variety of
physiological properties in tissue and organs. However, how
Hyp-containing peptides could modulate cellular behavior
still remains largely unknown. Since tendon is a dense
connective tissue rich in collagenous ECMs in the body, we
explored the functional contribution of proline-Hyp (Pro-
Hyp), a major degradation product of collagen, to adult
tendon cells. Here we show that Pro-Hyp peptide can
stimulate cell proliferation and maturation/differentiation in
adult tenocytes and tendon progenitor cells. These are
accompanied by significantly upregulated tendon
development/maturation markers. Furthermore, Pro-Hyp
significantly enhances fibronectin-dependent type I collagen
assembly through increased active Pl-integrin, and
chemotactic activities. Taken together, these findings
indicate that Hyp-containing peptides increase cellular
homeostasis and ECM network organization in tendon cells.
Thus, Hyp-containing peptides could have a potential to
improve the slow-healing response to an adult tendon injury
in vivo by promoting tendon cell differentiation and
maturation and/or enhancing collagen fibrillogenesis

following injury.
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The effects of urokinase-type plasminogen activator (uPA) in

collagen degradation by corneal fibroblasts

Koichi Nishida!, Koji Sugiokaz, Junko Murakami’,
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! Department of Ophthalmology, Kindai University
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[Purpose] Urokinase-type plasminogen activator (uPA)
plays an important role in corneal wound healing. We
investigated the effects of uPA in collagen degradation by
corneal fibroblasts.

[Methods] Primary cultures of mouse corneal fibroblasts
were established from uPA-WT and uPA-KO mice. These
corneal fibroblasts were embedded in collagen gel. Gel
contraction were evaluated by measurement of changes in
gel diameter. Western blotting and Real-time RT-PCR was
conducted to examine aSMA expressions in mouse ocular
fibroblasts. In addition, we investigated the effect of the
uPAR-associated protein (WPARAP) which is an endocytic
receptor for collagen on corneal fibroblasts-mediated
collagen gel contraction.

[Results and Discussion]

Collagen gel contraction by uPA-WT was more enhanced
than uPA-KO. The amounts of aSMA did not increase both
mRNA and protein level. However, the addition of uPARAP
antibody significantly attenuated the collagen gel contraction
by corneal fibroblasts instead. These suggest that uPARAP

may contribute to the promotion of collagen gel contraction

by corneal fibroblasts.
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[R5 & Z82] A RFE AP O VN & &, f#
WEICHAT23 I L, R VN &SR T L,
JFREZE VN OFEHIL, 20k L7 a—2x & v
TOVEEE BN LT, AR TR, AT
FHETHVVND I L, a7 —FUEGEEEET 5
TEMERL VN OFIGMEFE L0 Lz, —7h,
R VN O a7 — 7 UREEMEICITEZN o T,
JFREZE B AT Tl VN BEE kS, =27
— T UG R LTI IAEN S < 2 D
LT, BMHEICRBE B X D T LR ST,

Molecular pathophysiology of vitronectin during
liver cirrhosis — changes in glycosylation and
collagen binding —

Kimie Date', Risa Suzuki?, Sachie Oda-Tamai®, Haruko
Ogawa'?
! Human Life Innovation Institute, > Graduate School of
Humanities and Sciences, Ochanomizu University
3 Department of Biochemistry, St. Marianna University
School of Medicine
[Introduction] Liver cirrhosis (LC) is a disease characterized
by pathological accumulation and alteration of ECM
proteins. Vitronectin (VN) is a multifunctional adhesive
glycoprotein that is present in ECM and plasma. We reported
the structures of N-glycans of porcine and human plasma
VNs and their ligand binding activities. However, changes
in glycosylation on VN in LC have not been elucidated.
[Purpose] To clarify the role of glycoyslation on VN
in LC, we determined the glycosylation and collagen-
binding activity of plasma VN in LC patients and normal
humans.
[Materials & Methods] Human plasma from LC and normal
individuals were used. VN levels in the plasma were
analyzed by dot-blotting. VNs were purified from the plasma
by the repeated affinity chromatography using the heparin-
column. Glycosylation of VNs were determined by the
carbohydrate analyses and the lectin reactivity. The
collagen-binding activities of VNs were measured by
ELISA.
[Results and Discussion] Plasma level of VN in LC declined
to 2/3 that in normal plasma. The carbohydrate analyses of
LC-VN revealed that branching, fucosylation, and
sialylation of N-glycans were higher than those of normal
VN. The ratio of active VN, which has collagen-binding
activities, increased 2.8 times in LC plasma, whereas
purified LC-VN exhibited similar binding activities toward
type I, IV, and V collagens to those of normal VN.

These results suggest that the activation of VN in LC
plasma contribute to the matrix incorporation of VN and

liver fibrosis.

F—U—F:EhaxsFy, av—ry, FHRE,
BEGEN

Key words: Vitronectin, Collagen, Liver cirrhosis,
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[EBRFIE] A% 6 HE~ U A0 6 ik L - 9Es
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Az VN%ﬁMLt% . SR A B EFF ORI E A
MER L7z, 20 VN BWINC X 28 HhER % Fe ol
fa BB RGP REEMOBS A>T 7V D
Iy I AT VITHBIE S, VN OZHFEE LT
avBS5 A T TV UBHEREL TV D Z EARE T,
S HIZHIIRAN Y 7 T IURERERET LTZ & 2 A, PI-3
FF—FHERFICEY VN L DEEEZFFo
IR B K BE S L E Sz, F2, BSA VT2
NPV T R SV VANRERY 8§t s 2o i) 0k LI5S
A3, GSK3BFHFEANC LV T HIH ST,

LA oD 20 & D & /)8 b BB AT BIR A A L2 d5 W T
VN/ avB5 A > 7 7 U »/PI-3 % —F/GSK3  DF%HEE
WZ RV ERIEN DN TWD Z ERRS T,

7% VN

Role of vitronectin in axon specification of mouse

cerebellar granule cell precursors

Yasunori Miyamoto'* Yuko Oishi'?, Kei Hashimoto',

Ayaka Abe'?, Maho Kuroda'*

! Institute for Human Life Innovation, Ochanomizu
University

2 Department of Biology, Ochanomizu University

[Introduction] Vitronectin (VN), one of extracellular
matrix proteins, is expressed in the developing nervous
system and is known to contribute to the differentiation of
motor neuron and neuroretina cell. We revealed that VN is
expressed in mouse cerebellar granule cell precursor
(CGCP) and promotes the progress of the initial
differential stage in CGCP. We focused axon specification
which is shown in the initial differential stage.
[Purpose] The role of VN in the axon specification of
CGCP was analyzed.
[Materials & Methods] The axons were stained with an
antibody for an axon marker, Taul in the primary culture
of CGCP, isolated from postnatal day 6 mice. The effect
of VN, its receptor, and signal transduction factor on the
axon number was analyzed as a parameter of axon
specification.
[Results and Discussion] First, we observed that VN
deficiency decreased the ratio of CGCPs with multi-axon,
but VN addition increased that. The increase of the ratio
of CGCPs with multi-axon by VN addition was
diminished by the knockdown of B5 integrin, a candidate
of VN receptor, indicating that avp5 integrin is served as
a receptor for VN in CGCP. Furthermore, we analyzed the
cell signaling pathway for axon specification. An inhibitor
for PI3 kinase suppressed the increase of the ratio of
CGCPs with multi-axon by VN addition. In addition, the
decrease of the ratio of CGCPs with multi axon by (5
knockdown was recovered by an inhibitor for GSK3p3.
Taken together, these results indicated that the pathway
of VN/ avp5 integrin/PI-3 kinase/GSK3p is responsible
for the axon specification of CGCPs.

¥—U—FK: BEhaxrF o, flRkE

Key words: vitronectin, axon specification
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% 5 & HAY] HYBID (hyaluronan binding protein
involved in hyaluronan depolymerization, KIAA1199) &
HYBID #E {4y + CT& 5 TMEM2 ( Transmembrane
protein2) 1Lt 741 LB (HA) ARl /s 4 5
7L T\ 5, BIRMEREEEE (B OA) B OBk
12317 %5 HYBID & TMEM2 ORBLAZMHEFT 5L &
2, HYBID %81 & BIEiH - HA K57 71t & ORfR LY
HYBID R BLFRHIE 712D TREdT L 7=,

[777£] OA MEIsEHEAL T HYBID & TMEM2 ¥HLITE
& PCR #£% W THENT L, OA BT HA 71 EIX
FTEEEE VD CTRE Lz, OA TBIRHRHESE M 2
FEx DV A N A > THIEE L, HYBID REFAEK 1%
FRAT L7,

[#5 5] OA MBRE#EARIZF51T % HYBID mRNA FEH1%,
KR & U 7= TE & VAR S LR TR EICTLE L T,
—J5. TMEM2 mRNA 8% OA VEIEHEE CHEITIKT
L TV/=, HYBID IZEIC OA MM D CD68 e
IS 5% i A & 2 S AL T TR D A 2 A L SR 8 LA 2
AIZJRTE LT 7z, OA TRIBSHEAR 12 35 1T 5 HYBID mRNA
FEHLL~UL L BT HYBID & 2787 121X, OA B
i h O HA RSy 11 & IEORBE 2 7R~ L7228, B
HA JBE & (3B L7 o 72, OA TRIFRRHES AL Z 12
FEOY A N A 7 ETHl L& 2 A, HYBID %
BLE IL-6 Il L v AEIZTCHE L7-, IL-6 1% OA VB
A OBERBHRSSTEO~ 7 07 7 — & RHEE
MECEASINTEY  OA IBEHLRETH IL-6 # >/
2 L HYBID mRNA FEEL L ~ULIXIEOMEE AR L=,

[#57m] OA MEEHEAR TIZ. IL-6 12 V0 Ml & Fu 7= v
FRAESERERE S HYBID Z R ELLHE L, B+ @ HA K
I TAGIZ B > TW A AIREMEDS R ST,

HYBID is overexpressed by synovial fibroblasts and
implicated in hyaluronan degradation in synovial fluids in

knee osteoarthritis patients

Jun Shiozawa'?, Susana de Vega®, Mehmet Z. Cilek?, Chiho
Yoshinaga?, Tomomi Nakamura®, Shinya Kasamatsu®,
Hiroyuki Yoshida®, Haruka Kaneko!, Muneaki Ishijimal,
Kazuo kaneko'?, and Yasunori Okada®

! Dep of Med for Orthop Motor Organ, Juntendo Univ Sch
of Med; *Dep of Pathophysiol for Locomo and Neoplast Dis,
Juntendo Univ Sch of Med; *Biol Sci Res, Kao Corp.

Objective: Hyaluronan (HA)-binding protein involved in
HA depolymerization (HYBID, alias KIAA1199) and
transmembrane protein 2 (TMEM2), the latter of which is a
transmembrane protein with sequence similarity to HYBID,
play a key role in HA degradation. To test the involvement
of these molecules in HA degradation in synovial fluid (SF)
in patients with knee osteoarthritis (knee OA), we examined
their expression in OA synovial tissue and relationship
between HYBID expression and molecular weight of HA in
SF, and investigated regulators of HYBID gene expression.
Methods: The mRNA expression levels of HYBID and
TMEM2 in OA and control normal synovia were measured
by quantitative real-time PCR, and molecular weight of HA
in SF from OA patients was determined by size exclusion
chromatography. OA synovial fibroblasts were treated with
12 factors to examine stimulators for HYBID expression.
Results: The mRNA expression level of HYBID was
significantly higher in OA synovium than in normal control
synovium, whereas the TMEM2 expression was reduced in
OA synovium. Immunohistochemistry indicated that HYBID
is localized mainly to CD68-negative synovial lining cells
and sub-lining fibroblasts in OA synovium. The mRNA and
protein expression levels of HYBID in OA synovium and SF
were  positively  correlated  with  distribution  of
lower-molecular-weight HA (LMW-HA) in SF, but not
concentrations of HA. Among the factors examined,
interleukin-6 (IL-6) significantly up-regulated the HYBID
expression in OA synovial fibroblasts. Concentrations of
IL-6, which was expressed by synovial lining cells and
sub-lining macrophages and fibroblasts, positively correlated
with the HYBID expression in OA synovium.

Conclusion: Our data suggest that HYBID overexpressed by
IL-6-stimulated synovial fibroblasts is implicated in HA
degradation in OA synovium, leading to accumulation of
LMW-HA in OA SF.

F—U— R EBVERRETE, & 7 v e R iR HYBID,
KIAA1199, PR

Keywords: Osteoarthritis, Hyaluronan, Degradation,

HYBID, KIAA1199, Synovial fluid
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BEE AR T B I emmprin (extracellular matrix
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134 < ORI 903K > T3, EmmprinkaefH =150
Z A4 HPeptider W 24T 3281 T, MIfulE T
emmprin & EEKRETEAT D50 T DIFAENHEE S iz,
Z OFERAE b L IMSHRNT 21T\ BRI & BRAEE M
Z 4553 U2 B Cemmprin & A B E LT DN 0h
M HCDT3 %R L7z,

[HAY] CD737%emmprin & AR ZTZAL L MP-2DFEAE
RIS > TWA D, In vivolZ BT 5 emmprinZE i &
CD7T3FE BT DWW THET LT,

[k - fER] RS MRk OE LR AE, RF ERCE)
& ARFEAL U 72 SR 2R M (ST3531) &2 AW CHEBR A 1T -
7o SR, PLAYE, #t oYt % H Cemmprin
L CDT3DE AR % fes® U 7, HEBSAIIE & SRHEEM
% 3558 U2 BEOMMP-25E 4 Ut 1% siRNAZ FHVN72CD73
OIHENT L0 A LT, BHEFME LoD %
siRNAZ TR 2 & IR & SRMESEM A o I 5s
DD OMP-2D FEEINRI A INH S, £z, BRHEE
AR ARG HMMP-2% FEAE L TR Y . CDT3DIHNZ LV
MMP-2E A 23 il S 7z, SERERAE EREIC B VLT
AL I emmprinZS 26 8L L, HIEIZCDT38 mde 8l L
TEHOTHBRBRRE ST,

(58] MEEAIA o emmprin & #RAESFHIIE - OCD738
BEERER L, WP-20 AT L TW\Wd, E
B O emmprinFE B & M) HCDT3FEBLANELS
RN EE B 2 7= L T D[RR H D,

The importance of emmprin on the tumor cells and CD73 on

the fibroblasts in tumor-stromal interaction

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; 2Division of Cancer Cell Research Kanagawa Cancer Center
Research Institute; Medical Proteomics Laboratory, Institute of
Medical Science, University of Tokyo

[Background] Emmprin plays an important role in tumor
and stromal cell intreraction. However, the underlying
mechanism of emmprin activity remains unclar. Our
previous study showed the existence of a molecular complex
of emmprin. Mass spectrometry analysis performed to
determine the composition of emmprin molecular complex
revealed CD73 as an emmprin interacting protein

[ Objective] We investigated whether CD73 complexes with
emmprin and regulates matrix metalloproteinase-2
(MMP-2) production. Furthermore, the expression of
emmprin and CD73 was analyzed in vivo in patients with
squamous cell carcinoma. [Methods and Results] Tumor
cell lines and immortalized fibroblasts were used to
investigate emmprin-CD73 interaction. We confirmed
emmprin complexes with CD73 using IP and PLA, and
fluorescent immunostaining. CD73 siRNA inhibited
increased MMP-2 production from a co-culture of tumor
cells and fibroblasts, an effect observed only for CD73
expressed on fibroblast knockdown. Furthermore, fibroblasts
when cultured alone also produce MMP-2, the production of
which was inhibited by CD73 siRNA. In the squamous cell
carcinoma patients, those with high emmprin expression on
the tumor cells and high CD73 expression on the stromal
cells showed poor prognosis.

[ Conclusion] Emmprin on the tumor cells forms a complex
with CD73 on the fibroblasts to regulate the production of
MMP-2. Emmprin on the tumor cells and CD73 on the

fibroblasts may plays an important role in tumor invasion.

F—U— R %i#, MMP, Emmprin

Key words: Invasion, MMP, Emmprin
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Role of myofibroblasts in phagocytosis of dead cells

during cardiac disease

Michio Nakaya'" 2, Hitoshi Kurose'

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

AMED-PRIME

[Introduction & Purpose]

During myocardial infarction, many myocardial cells that
have been supplied with oxygen and nutrients by infarcted
vessels undergo necrosis. On the other hand, many cells are
known to die by oxidative stress during cardiac hypertrophy
due to hypertension. These dead cells are promptly engulfed
by phagocytes such as macrophages. However, the
molecular mechanisms underlying the phagocytosis of dead
cells during cardiac disease is not well understood. In this
study, we investigated the phagocytosis of dead cells during
heart disease, focusing on myofibroblasts.

[Results and Discussion]

We generated a cardiac hypertrophy model using wild type
mice and determined the phagocytosis-related molecules
whose expression increased under the condition. We found
that the expression of MFG-E8 and Gas6, both secreted
proteins that promote phagocytosis, increased markedly.
Interestingly, MFG-E8 and Gas6 were produced by
myofibroblasts. We further found that myofibroblasts
expressed integrin avf3, a receptor of MFG-ES8, and
phagocytosed dead cells via MFG-ES. By contrast, MER, a
receptor of Gas6, is hardly expressed in myofibroblasts and
is strongly expressed in macrophages (not expressing Gas6).
Macrophages thus engulfed dead cells through Gas6
produced by myofibroblasts. In summary, myofibroblasts

might serve as a source of secretory molecules that promote

engulfment during cardiac hypertrophy.

Key words: myofibroblast, phagocytosis
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(3) =T AT UM Sy B Y AIT K o TR L
Too T —7 UARHE L RIBE D JTIE T, R IEMEE THlE
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Establishment of fiber structure study method of aviar
fascia

Natsuki Maeda', Shou Katagiri?, Yongchol Shin'%?,

Yasutada Imamura'*

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

and Life Science

[Background] Fascia is a stretchable structure in which
fibers are connected to each other continuously throughout
the body. It encloses all structures such as organs and
muscles and forms boundary between them. Fascia is
thought to be a space in which body fluids and lymph fluids
flow and enfolds capillary vessels, nerves and lymph vessels.
It also may involve in information transfer between
separated parts in a body. However, the comprehensive
understanding of fascia such as whether there are differences
in structure and function between organs, have not yet been
clarified.

[Purpose] In order to understand how the fibers constitute
fascia, fascia is taken from body and subjected to
biochemical treatments followed by observation with optical
microscope.

[Experimental method](1) Fascia was striped off from breast
meats of chicken. After harvesting, fascia was stirred
overnight at 4 ° C in PBS containing 6M Urea. The sample
was transferred into PBS solution containing 1M guanidine
hydrochloride and stood for 3 min on ice. After washing
with PBS, the sample was treated with elastase in some
cases.

(2) FITC-labeled Collagen Hybridizing Peptide (CHP) was
used for visualizing collagen fibers. CHP solution was added
to the fascia samples, it was allowed to stand overnight in
the dark. The samples were spread on a slide glass and
immobilized with 2.5% methyl cellulose. After overlaid with
a cover glass, the specimen was observed with an optical
fluorescence microscope.

(3) Elastin fibers were visualized by immunofluorescence
staining.

[Results and Discussion] Collagen fiber became clearly
visible by performing 6M Urea treatment on the fascia
sample. Since the extract by the treatment was rich in type
VI collagen, it is thought that the contrast of collagen fibers
consisting of type I and type III collagens was enhanced by
removing background staining of type VI collagen. Elastin
staining became more obvious by treatment with guanidine
hydrochloride. The treatment enabled the antibody
accessible to epitope, probably by removing blocking
components on surface of elastin fiber or changing the
conformation of elastin. The result that the staining of fibers
was disappeared by elastase treatment, indicates specificity
of the staining.

F—U— K : fascia, i, =7 AF

Key words: fascia, fascia, elastin
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Solubilized eggshell membrane supplies a type III

collagen-rich elastic dermal papilla

'Eri Ohto-Fujita, 'Miho Shimizu, 'Shoei Sano, '"Masashi Kurimoto,
'Kai Yamazawa, *Tomoaki Atomi, *Takashi Sakurai, *Yoshihiko
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!"Material Health Science Lab., Tokyo University of Agriculture
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[Introduction] Signs of aging in facial skin correlate with
lifespan and chronic disease; however, the health of aging
skin has not been extensively studied. In healthy young skin,
the dermis forms a type III collagen-rich dermal papilla,
where capillary vessels supply oxygen and nutrients to basal
epidermal cells. Chicken eggshell membranes (ESMs) have
been used as traditional medicines to promote skin wound
healing in Asian countries for many years. Previously, we
designed an experimental system in which human dermal
fibroblasts (HDFs) were cultured on a dish with a solubilized
ESM (S-ESM) bound to an artificial phosphorylcholine
polymer; we found that genes that promoted the health of the
papillary dermis, such as those encoding type III collagen
were induced in the S-ESM environment. [Purpose] In this
study, we aimed to clarify the relationship between skin
ECM physical properties and response to fibroblasts to S -
ESM. [Materials & Methods] Dynamic viscoelasticity of
collagen gel with different IIT / I type ratio, metabolic
activity of cells, ECM change by S-ESM application to
mouse skin, human experiments were carried out.
[Results and Discussion] A gel with a ratio of 20% type I1I
collagen, similar to that of the baby skin resulted in a higher
elasticity than 100% type I (p < 0.05) and that HDFs on the
gel showed high mitochondrial activity. Further evaluations
to identified the effects of S-ESM on gene expression in the
skin of hairless mice and found significant increase of type
IIT collagen in S-ESM. Picrosirius Red staining supported
the type Ill-rich papillary dermis after S-ESM treatment.
Moreover, S-ESM application significantly improved human
arm elasticity and reduced facial wrinkles. Thus, ESMs may
have applications in extending lifespan by reducing the loss

of tissue elasticity through the increase of type III collagen.

F—U— N IR, BAAERE, IR =a T -7

Key words: eggshell membrane, papillary dermis, type III collagen
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(1) H. Wahyudi et al., J Control Release. 2016, 240, 323-331.
(2) Wang et al., J. Am. Chem. Soc. 2005, 127, 4130-4131.
(3) K. K. Takita et al., ChemBioChem. 2018, 19, 1613-1617.

Design and synthesis of a peptide that acquires
denatured collagen-binding ability by a spontaneous

structural rearrangement

S. Kanai, T. Koide

Department of Chemistry and Biochemistry, School of Advanced

Science and Engineering, Waseda University

Several diseases are known to be accompanied by local
denaturation of collagen (. Thus, peptides that detect
denatured collagen would be useful in theranostics for such
diseases. Collagen-mimetic peptides (CMPs) that consist
of Pro-Hyp-Gly (Hyp: 4-hydroxyproline) repeated sequences
have been reported to hybridize with denatured collagen @.
We have previously developed cyclic CMPs with improved
denatured collagen-binding affinity ). They have been
further applied to in vivo fluorescent imaging of tumors in
mice. However, the CMPs have a self-assembling propensity
which compete with desired hybridization with denatured
collagen. Therefore, they have to be denatured just before
use. To minimize such a troublesome handling procedure, we
have successfully developed a pre-denaturation-free CMP.

We chemically introduced an O-acyl-isopeptide unit into
the chain. The resulting CMP

peptide ester-type

spontaneously formed native amide-type peptides in
physiological pH by O-N acyl migration. As expected, the
ester-type CMP lost its self-assembling property. ELISA
assay revealed that the CMP acquired the ability to hybridize
with collagen after in situ conversion of the ester to the
corresponding amide.

Based on the results, possible applications of the prodrug

type CMP to in vivo studies will be discussed.

(1) H. Wahyudi et al., J Control Release. 2016, 240, 323-331.
(2) Wang et al., J. Am. Chem. Soc. 2005, 127, 4130-4131.
(3) K. K. Takita et al., ChemBioChem. 2018, 19, 1613-1617.
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1. Raynal, N. et al. J. Biol. Chem. 281, 3821 (2006).
2. Hamaia SW. et al. J. Biol. Chem. 287, 26019 (2012).

A yeast two-hybrid screening system for obtaining
triple-helical peptides interacting with collagen-

binding proteins

! Ryo Masuda, ! Hiroki Tominaga, % Tetsuya Kadonosono, !

Takaki Koide

! Waseda University

2 Tokyo Institute of Technology

[Introduction] There are various protein-binding sequences
on the collagen triple helix. They were mainly identified by
utilizing chemically synthesized triple-helical peptides
which mimic parts of collagen molecules.

[Purpose] To prepare a peptide library containing random
triple-helical sequences in yeast cells, and to develop a yeast
two-hybrid (Y2H) system for obtaining the peptides which
interact with proteins of interest.

[Materials & Methods] In this research, we selected binding
sequences against integrin alfl and a2fl (all and
a2l domains, respectively) domains.

[Results and Discussion] We prepared a random triple-
helical peptide library of 10° diversity. From the library, we
selected positive clones that showed Y2H interaction with
all or a2l domain. In this presentation, we will show

binding specificity of novel triple-helical peptides identified.

XF—U—R:ad—Fr a3 —FUEatEx Ry
B3ELEANTF R

Key words: collagen, collagen-binding proteins, triple-

helical peptides
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Remodeling of pulmonary artery in idiopathic

pleuroparenchymal fibroelastosis

Yoshiaki Kinoshita 2, Kentaro Watanabe?, Makoto

Hamasaki', Masaki Fujita?, Kazuki Nabeshima'

'Department of Pathology, Fukuoka University School of
Medicine and Hospital

’Department of Respiratory Medicine, Fukuoka University
Hospital

[Introduction] Idiopathic pleuroparenchymal fibroelastosis
(IPPFE) is a rare subtype of interstitial pneumonia that
consists of alveolar septal elastosis and intra-alveolar
collagenosis, predominantly in the upper lobes. We
previously showed that intense elastosis and proliferation of
lymphatic vessels within the fibrotic tissue are distinct
histological features of IPPFE. In this study, we examined
the characteristics of remodeling of pulmonary arteries in
IPPFE patients.

[Materials & Methods] This study included 18 patients with
IPPFE, 30 patients with IPF, and 5 patients with normal
lungs. On EVG-stained slides, we selected pulmonary
arteries with the external diameter of 150-1000 pm and
calculated the percentage of the thickness of each layer of
the wall (intima, media, and adventitia) to the external
diameter. In addition, we quantified the percentage of elastic
fibers in the media of pulmonary arteries (elastic fiber score,
EFS).

[Results] 1) Medial thickness in IPF or in IPPFE was
significantly higher than that in normal lung. Medial
thickness in IPF was equivalent to that in IPPFE. The
adventitial thickness was equivalent between normal lung
and IPF, while, the adventitial in IPPFE was significantly
thicker than that in IPF.

2) EFS in IPF and in IPPFE was significantly higher than
that in normal lung. IPPFE showed higher EFS than that of
IPF.

[Conclusion] Histologic pattern of remodeling in muscular
pulmonary arteries was different between IPPFE and IPF;
medial elastosis and fibrous thickening of the adventitia

were distinct features of IPPFE.

F—U— N EVERRME, IR, AR

Key words: elastic fiber, pulmonary artery, media

endothelial cell, gel
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Effect of belt electrode-skeletal muscle electrical
stimulation for immobilization-induced muscle fibrosis
Yuichiro Hondal- 2, Natsumi Tanakal- 2, Yasuhiro Kajiwara
2), Yuya Inadomi?, Hideki Kataoka?, Junya Sakamoto?,
Yasutaka Kondo?, Atsushi Nawata®, Minoru Okita2

1) Department of Rehabilitation, Nagasaki University Hospital

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

3) ALCARE Co., Ltd

Muscle contracture is limited range of joint motion from
organic alteration of skeletal muscle, muscle fibrosis induced
by collagen overexpression is main lesion. From our pilot
studies, muscle atrophy via macrophages accumulation with
myonuclear apoptosis may relate to the mechanism of
muscle fibrosis. Namely, an intervention strategy
suppressing muscle atrophy is necessary for preventing
belt

electrode-skeletal muscle electrical stimulation (B-SES) that

immobilization-induced muscle fibrosis,
contract wide range of lower limb muscles may be an
effective intervention strategy. Therefore, present study
confirmed that effect of muscle contractile exercise by
B-SES for muscle fibrosis in 2-week immobilized rat soleus
muscles. In the result, range of motion on dorsiflexion and
muscle cross section area in the immobilization group (with
fixation of both ankle joints for 2 weeks) and B-SES group
(with muscle contractile exercise by B-SES induced in the
the

significantly lower than that in the control group, and these

soleus muscle in immobilization period) was
parameters were higher in the B-SES group than in the
immobilization group. The number of myonuclei in B-SES
group was higher than immobilization group, this parameter
was no significant difference between B-SES and control
group. Additionally, the number of macrophages, IL-18,
TGF-61, and a-SMA mRNA expression, and collagen
content were higher than immobilization group, this
parameter was no significant difference between B-SES and
control group. In summary, muscle contractile exercise by
B-SES prevented of muscle atrophy and muscle fibrosis,

these changes led to suppression of limited range of motion

B-SES (2 X 2 i SUHEE BN I A e o T BA#kEE & LT o : .
- on dorsiflexion. In other words, muscle contractile exercise

ARTHS = Lk, by B-SES is effective against muscle contracture.

F—U— R fHEL, B-SES, filHEiES) Key words: fibrosis, B-SES, muscle contractile exercise
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Mechanisms of macrophage accumulation related to
development of skeletal muscle fibrosis

Natsumi Tanaka'-?, Yuichiro Honda'?, Yasuhiro Kajiwara
12 Hideki Kataoka®>, Junya Sakamoto®, Minoru Okita*

! Department of Rehabilitation, Nagasaki University Hospital

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

3 Department of rehabilitation, Nagasaki Memorial hospital
“Institute of Biomedical Sciences, Nagasaki University

We have reported that macrophage accumulation is strongly
involved in the mechanism of the development of muscle
contracture caused by fibrosis of skeletal muscle. However,
the mechanisms underlying macrophage accumulation are
unclear. On the other hand, previous studies reported that
myonuclear apoptosis affect muscle fiber atrophy occurring
at the same time skeletal muscle fibrosis. Therefore, we
hypothesized that macrophages accumulated for processing
unnecessary cytoplasmic regions induced by muscle fiber
atrophy via myonuclear apoptosis. Accordingly, we
examined the hypothesis with 1- and 2-week immobilized rat
soleus muscles. In the results, at each time points,
TUNEL-positive cells as apoptotic markers, CD11b-positive
cells as macrophage markers, monocyte chemotactic protein
(MCP)-1, and type I - III collagen as fibrotic marker in the
immobilization group were significantly higher than those in
the control group. The number of myonuclei and cross
sectional area (CSA) were significantly lower in the
immobilization group than those in the control group at both
time points. In addition, myonuclear domain size as
dominant area per myonucleus was significantly lower in the
immobilization group than that in the control group at 2
weeks after immobilization. Only the CSA and myonuclear
domain size at 2 weeks were significantly lower than that at
1 week in the immobilization group. In summary, we
surmised that the macrophages accumulation occurred by
muscle fiber atrophy via myonuclear apoptosis, and these

alteration may related to the developmental mechanisms of

immobilized-induced muscle fibrosis.

F—U— R B, v~ ey —Y, TARF—TX

Key words: fibrosis, macrophages, apoptosis
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Inhibition Mechanism of Formation of Hexavalent
Chromium in Chrome-Tanned Leather with Combined
Inhibitors

' Koki Ogata, 'Shunji Hattori, * Keiji Yoshimura and * Koji

Takahashi

! Japan Institute of Leather Research

2Nippi Research Institute of Biomatrix

3 Japan Leather and Leather Goods Industries Association

4 Tokyo University of Agriculture and Technology

[Abstract]

It has been reported that the perfect inhibition of hexavalent
chromium (Cr®) formation from Cr-tanned leather with
combined  inhibitors  consisting  of = 3(2)-t-butyl-4-
hydroxyanisole (BHA), ascorbic acid (AsA), and collagen
peptide (CP) was achieved. In this study, the inhibition
mechanism with combined inhibitors was investigated
according to the following three viewpoints; 1) inhibition of
conversion of trivalent chromium (Cr**) to Cr®" by scavenging
radicals from the oxidative products of the lipid in the Cr-
tanned leather, 2) alterations in the reducing conditions, and 3)
stabilization of Cr**-complex by chelating with CP. Electron
Spin Resonance of the lipid extracted from the Cr-tanned leather
treated with combined inhibitors showed that free radicals were
quenched by BHA. AsA depressed the carbonyl value and
peroxide value of the lipid, indicating usability of the reducing
action of AsA. Adding CP to the extract with 0.1 mol/L
potassium phosphate buffer (pH 5.5) of the Cr-tanned leather
showed that the conversion of Cr*" to Cr®" was @ inhibited
depending on its concentration, suggesting stabilization by
chelation of CP. It is thus clarified that the perfect inhibition of
the Cr® formation in chrome-tanned leather with combined
inhibitors could be achieved through the radical scavenging
action of BHA, alterations in the reducing conditions with

AsA, and chelating action with CP.

F—U— N 647 v L3l A =2

Key words: Hexavalent chromium, Combined inhibitors,

Mechanism of inhibition
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Lacking lumican impairs stromal healing in a mouse

cornea

'Eimi Suzuki , 'Takayoshi Sumioka, 'Yuka Okada,
'Masayasu Miyajima *Chia-Yang Liu, *Winston W.-Y Kao ,
'Shizuya Saika

'Wakayama Medical University, Wakayama, Japan

2School of Optometry, Indiana University

3Department of Ophthalmology, University of Cincinnati

[Introduction] Lumican is the family of small leucine-rich
proteoglycan that is involved in modulation of collagen fiber
arrangement, epithelial repair or local inflammation.
[Purpose] To determined in mice if loss of lumican affects
the process of the wound healing in the stroma of an
incision-injured cornea.

[Materials & Methods] Lumican-null (KO) mice (n =31) or
C57BL/6J (WT) mice (n = 31) were used. A full-thickness
penetrating incision injury (1.8 mm in length) was produced
in the central cornea by using a micro surgical knife under
general anesthesia. The injury was not sutured. Oat day 5
post-injury the eyes were processed for histology and
immunohistochemistry ~ for =~ wound  healing-related
components. The degree of wound healing was examined
based on the distance between each corneal stromal cutting
edge in sections. Another sets of samples at day 3 were
processed for RNA extraction and for real-time RT-PCR.
[Results and Discussion] Healing of incision injury in
corneal stroma was delayed by the loss of lumican as
observed with the WT samples at day 5.
Immunohistochemical examination showed less population
of a-smooth muscle actin (¢SMA)-positive myofibroblasts.
Loss of lumican suppressed mRNA expression of aSMA.
Macrophage infiltration as evaluated by F4/80 mRNA
expression was promoted in KO. There was no significant
difference in the expression level of collagen lal between
WT and KO tissues. Lumican is essential to the normal

tissue repair in corneal stroma in mice.

X¥—TU— R’ : Lumican, AMEZEE. AlLEH

Key words: Lumican, corneal stroma, wound healing
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FEZ VIO EZEERAGEDFFREME) HY FE&
LToaS—SUEEFFEIYD/ ) VORE

URREREA, 1 BRBPERTT, | AECAER, 1 R,
JEPTE N S AR N
QBN L

s
P RFRBERIPRETLN

(5] BERFBEOERNTIZY VI BEREE A A
TR ER L, HHLHREZEM TH D
Advanced glycation end-products (AGEs) 24T %, #H
Ml %R L7- AGEs (3% %K RAGE & O AR Z I
L CHIBE DOBEREREE 2 O & 38 2 L BRI A OHE DI IE
WZBET 5, bilbiuIEs, 24572 AGEREED 5 5,
b RkeF vy v=vLs (BHP) #Hi&EEHTHFED
AGE 28 RAGE IZf5A L., MifladtEa ~d 2 &2 /AL
TWb, —J, fEHEE ORN T RAGE 7% 3HP #id % 58
T HAEBNBERIIAHATHS, U YU L 3HP
WHiEE b ONKMED 27— U RE#EECTHY 2T —
TFUBRDNA e —T1— L LTHLITWD D ZH
K2 LIERICOWTOWEIZ RV,

[Br] AWFEIE TEY 22 U 228 RAGE OWIKIMED
UH RELUTHEIET 21 L WO IGELOY & A2 52T
THZEEBEME L CHRITZ2IT 572,

[FEZBRGIE] o7 %L A% 6M g ik o fig
LIk &fra~v NI 74—k vy /)%
HEtL7-, ¥V U & RAGE OEBER AR
1% Biacore & FAW\/=F 1 77 A€ BRI XV REEL
oo BT, BERMOBR BB T 2822
v OEM % Real-time PCR 2 X 0 fig#fr L7z,

[FERLER] VY UREECElsnzZ &
Z it HPLC 3HTiC K ViR L7z, R 7 AE 3t
AN B W TIZE U ¥ U > b RAGE DEBE 2 GE
BT EN, REETEH Kp 13 438X 10° M) TH -7, &
SIZHEEMIERICBNTE Y ¥ U U BRREOBIET
OFRBLERETT D2 ENHAL LR o7 PLEOFE R,
S5EUY /UM RAGE ONKEMEO Y B KE LT
AL, MIFICAER L 9 5 2 LRI L7,

Identification of pyridinoline, a collagen cross-link, as
a novel intrinsic ligand for the receptor for advanced

glycation end-products

! Yoto Murakami, ! Takayuki Fujino, ! Ryotaro Kurachi, !
Toshiki Hasegawa, 2 Teruyuki Usui, ! Fumitaka Hayase, '

Hirohito Watanabe

! Faculty of Agriculture, Meiji University

2 Faculty of Nutrition, Kagawa Nutrition University

[Introduction] Heterogeneous post-translational modification
called advanced glycation end-products (AGEs) are formed
on tissue or serum proteins under diabetic conditions.
AGEs-modified proteins are involved in the pathogenesis of
diabetic complications, through an interaction with the
receptor for AGEs (RAGE). We recently revealed that
RAGE  specifically  recognizes  3-hydroxypyridinium
(3HP)-containing AGEs and evokes cytotoxicity. However,
the physiological significance of 3HP recognition by RAGE
remains unclear. Pyridinoline (Pyr) is an endogenous
collagen cross-link containing the 3HP moiety. Although Pyr
has been used as a biomarker of collagen degradation, no
possible physiological effects or receptors of Pyr have been
characterized.

[Purpose] We aimed to examine the hypothesis that Pyr is a
novel intrinsic ligand for RAGE.

& Methods] Pyr was

[Materials isolated from the

hydrolysate of bovine achilles tendons by several
chromatographic separations. Physical interaction between
Pyr and RAGE was evaluated by surface plasmon resonance
(SPR) analysis using a Biacore system. Effects of Pyr on
gene expression of cultured cells were assessed by real-time
PCR analyses.

[Results and Discussion] Highly purified Pyr was detected
on reversed-phase HPLC analysis. Direct binding of Pyr to
RAGE was observed on SPR assays, and the Kp value was
4.38X 10 (M). Real-time PCR analyses showed that Pyr
regulates expression of several genes on cultured cells.
These results suggest that Pyr acts as an intrinsic ligand for

RAGE and subsequently modulates cellular functions.

¥—U—]: RAGE, EUY/ V>, a5—4y

Key words: RAGE, Pyridinoline, Collagen

- 130 -



B2-10* (P56)

Tenascin—C [ p38 MAP ¥ F+—EREENLTYUN
EREEFMFL2REION\BREFZIEEIES

VINEERS,  EARRK s AL, A ST

! SERFREGE RN TERMEE BB

(5%

Tenascin-C (TNC) [ZEALGRCHHAR Y €7 U 7 OFRIC
FELT D0, FE, MHRMEEICB TS Y LN R AED
HEMEDER STV 5,

[B]
TNC 28 U U &S RIE T AR T 5,

(38 071E]
in vitro ORI E FERE Y o E N AT (HDLEC)
Z Vv, invivo OFHfiIL WT & TNC-KO v 7 A2 %
TRV R T AV EER L, BHE L7,

[ 2R]
2 RMEY VOREIEE T L~ U ADORHTIE, WT Lt
# LT INC-KO ~ 7 A THEIZRE Y /S FRIEM R
LT\, 2D AT =X L2V T invitro TR
1T- 72, TNC % 5-C HDLEC |34 & (A E 2 8 L,
& 51T TNC FRINEETIE Ki-67 BPEARIL O | cleaved
caspase-3 BRI OIMNA R STz, i OfERIE
TNC 7% HDLEC OffifaiEZ i L, 7R h—3 A%
PS5 & &R LT, £72 TNC |1X HDLEC O F =
— 7R EARIVK TS, KIZZIhb0ZERIC
BT 5 7 FARBICHOWTIER 21T 7-, TNC I
N 30 73 L0 p38 MAPK @ U »ER{L L ~UL 3 &2
HANL, & 512 Bt MKK3/6 & TR E N T THh
% ATF2 OV Al L~V HEGLIZHEEN L 7=, TNC &
3|2 P38 MAPK BHEHA] (SB203580) % #:5-9% & TNC
I PE S 2 b id sl 7z,

[ 2]
Tenascin-C | p38 MAP kinase #%#% 2/ L C, U v /Y&
BrAEZ ST 5,

Tenascin-C inhibits lymphangiogenesis via p38
MAP kinase pathway and exacerbates secondary
lymphedema

! Daisuke Katoh, ! Yuta Shiraki, ' Toshimichi Yoshida, '
Kyoko Imanaka

! Department of Pathology and Matrix Biology, Mie

University Graduate School of Medicine

[Introduction]
Tenascin-C  (TNC)

remodeling conditions such as inflammation and cancer.

is highly expressed in tissue
Recent studies have demonstrated the importance of
lymphangiogenesis in tissue remodeling.

[Purpose]

We here examine the relationship between TNC and
lymphangiogenesis.

[Materials & Methods]

We used human dermal lymphatic endothelial cell
(HDLEC) in vitro. We used mouse tail model of
secondary lymphedema in vivo.

[Results]

TNC-KO mice had significantly decreased tail edema,
compared to WT mice. In vitro analysis, TNC decreased
the number of HDLEC. TNC also decreased the number
of Ki-67-positive cells, and increased the number of
cleaved caspase-3 positive cells. These results suggest
TNC suppress proliferation and promote apoptosis of
HDLEC. In addition, TNC impaired the tube formation
ability of HDLEC. Next, we examined the signaling
pathway mediating TNC
phosphorylation levels of MKK 3/6, p38 MAP kinase, and
ATF-2. Inhibition of p38 MAP kinase (SB203580)
suppressed the TNC-induced the changes.

these effects. increased

[Conclusion]
Tenascin-C inhibits lymphangiogenesis via p38 MAP

kinase signaling pathway.

Tenascin-C, U L /& NI, U o 372 E

Tenascin-C,  Lymphatic  endothelial  cell, Lymph

edemaendothelial cell, gel
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Tumstatin jETEETF T3 peptide [Z10: 5 B I FERES
RIS

M 2 MBS s
VARERRTERE A BRESREL TSR
PORMERTFRFPEE SRR ~ N v 7 REFAEY

F K —

[EFR] LIHFEZEDIREE & L THESE S 2 B i
PEIETIR, P E Ui IRF O V& M Bl (reactive oxygen
species; ROS) DN & 5 Ll EE, T70bb
1M FEE T (ischemia/reperfusion; 1/R) R 2SHEE &
IR TWA IV a5 — 7 a3 85D fEKT A tumstatin
EHUMAE BT AEMER 2 FF0 03 £ OLIRIC I 1T 2 EENTIT
RH 7 BB, A X TAE T, tumstatin OFEMERET
A T3 peptide 23 H9c2 DM 2FAIAZIC UV TROS D 15T
& D b /KHEIC L0 FHE I D HMLIEIC ) L TIRE
BT B < 2 & 2B BT Lo, AWFSEIZ T3 peptide
23 1/R BEFIZR U COREMICEI < & W O IGRA LT,
in vitro72 5 ONZ ex vivo®T NV HWTHEEL 72,

[FiEEfER] In vitro I/RET/LE LT, H9c2 L5
MR A REE R - (R T ORE R L7k, B - IR
# 1t L 7= (oxygen—glucose deprivation/reperfusion;
0GD/R),  OGD Hl# > T3 peptide DML 0GD/R #FE
PEHIRRZE, MBI ROS BEAE, X b=y KU Tk, &
L T cleaved capase-3 . ZMHEI L=, Ex vivo I/R
EBTVE LTI, HEME Wistar 7 v b OFfHUDIFR R %
ANWTT o7y BT RE LA AER U SRR O %
30 rfEifs 1441 60 4y DN 41T > 72, T3 peptide
Z I/R A 10 43 IO BHEFH TSI L, AL NEEE
(1eft ventricular developed pressure; LVDP) & .[»E5
BIBE ZAT > 72 & 2 5.3 peptide 1% /R % E D LVDP
R, 72 B ONT L SIS 72 & O REEROFE A 2 4
HlL7=. I/R %O EfHk % triphenyltetrazolium
chloride Yufa L CHEZEMEKZMEL72L A, T3
peptide I% I/R \Z & 2 FEIERHIR DR A #0i L 7=,

[££] AWFFEICL Y., T3 peptide DSHIERILIEH %A
LT I/RBEEZBET 5 2 & 7 b NSRS 240
19 % 72 8 O R FRREGTIRIE N 2 85 BLAISEEE A 43
F& LTO tumstatin OF HMEDRIE S L7z,

T3 peptide, an active fragment of tumstatin,
alleviates cardiac ischemia/reperfusion injury
Jumpei Yasuda'-2, Munyoshi Okada', Hideyuki Yamawaki'
! Laboratory of Veterinary Pharmacology, Kitasato
University School of Veterinary Medicine
2 Center for Matrix Biology and Medicine, Graduate School
of Medicine, Tokai University
[Introduction] Ischemia/reperfusion injury (I/R) through the
increase in reactive oxygens species (ROS) is a critical issue
in the treatment of myocardial infarction. Tumstatin, a
cleaved fragment of type IV collagen o3 chain, is an
endogenous anti-angiogenic factor, while its role in the heart
has not been clarified. We previously reported that T3
peptide, an active fragment of tumstatin, inhibited hydrogen
peroxide-induced cell death in H9¢2 cardiomyoblasts. In the
present study, we tested the hypothesis that T3 peptide exerts
cardioprotective effect on I/R injury by using in vitro and ex
vivo models.
[Methods & Results] An in vitro I/R model was established
using H9c2 cardiomyoblasts exposed to oxygen-glucose
deprivation/reperfusion (OGD/R). Administration of T3
peptide during the OGD suppressed OGD/R-induced cell
death, mitochondrial

intracellular ROS  production,

fragmentation, and cleaved capase-3  expression.
Langendorff perfused rat heart tissue was utilized for
establishing an ex vivo I/R model. Ten minutes after the
pre-perfusion of T3 peptide, the heart was exposed to
ischemia for 30 min followed by 60 min of reperfusion. Left
ventricular developed pressure (LVDP) and
electrocardiogram were examined during I/R. T3 peptide
suppressed I/R-induced decreases in LVDP, ventricular
premature beats, and other arrhythmic events. Excised heart
tissues after I/R were stained with triphenyltetrazolium
chloride to measure the size of infarcted region. T3 peptide
suppressed I/R-induced formation of infarcted region.

[Conclusion] In this study, we revealed for the first time
that T3 peptide alleviated cardiac I/R injury via antioxidant
effects. Tumstatin used in early reperfusion therapy may
serve as a novel target molecule for suppressing cardiac I/R

injury.

X —U— R EIMFEERREE. tumstatin

Key words: ischemia/reperfusion injury, tumstatin
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BARE AR B3 Fibulin-1 (KA E B3 Versic
an EEBLTEIREANRIBEERAZ{RET S
1N

POMRE B MERRL BRI

bR T SE RS S BR AL = =
PO E R R A R A B

(55 | B IR (SRR IG BR 2 FEhlE & L 7o MR Vg BR 12 0
7ED, HAZITECIC ST 5, Box ik, BIREPASH
Wik, MBEER T w A% 75 25 ¢ > By (PGEy) -EP4
TR Tova CEREA EZ N L CNIEIEIE 2 kT
HIENHEBETHD I EERLTE L, AL, PCE,
(220 STV AR AR A 8 PN RN A T 42 R 5 R
ELo ClEETHAD=ALEMATHZEE2HNE
LTATo7, [FFiE] R 21 HORBIET v FEIRE 1%
VA RS MAE (DASMCs) 2 W T, ~A 7 a7 L A fif
M. AL FRIIRT 24T o 72, EP4 K~ 7 X (EP4KO) )
IR AL D e Yt & 1T > 7=,  DASMCs DN I7 ] ~D
WEEE, vV asis o — R &ZHWTDASMCs & & R
WRZ MG 2 [F]— i B CRs 2 U CRIMIi L7, [RER] <
A7 a7 LA T, EP4 FIIFLIZ X VD DASMCs Thg b %
BADSHEIN U723 fs 11k Fbinl 72-7-, TE&ERW PCR TKI
300 £ (n=6-10, p<0.01), FEEIELKI 30 5N (n=5
p<0. 01) L 7=, FACS fi#hT Ci, fibulin—1 (X DASMC Hi3f,
versican VO / V1 [ZENIRENMEHRTH D Z &N
RE Tz, EPAKO = 7 A IXBIRE BRATIE O KB &R
L. BJRE CD fibulin-1 OFBLUIMH STz, —
J5. versican VO / VI ®FEHLL, EP4KO, BpARI~ 1w X
HIZNZITJHIE L, EP4 BB OEBELZZ T T\ iehro
72. DASMCs & WHzAlfu A Hhs#4 2% & EP4 B X
¥ DASMCs XN FZ 7N BRICiEA L7z, siRNA %
TG MIE T fibulin-1 F 721X M TO
versican OFHL &2 Mi3 5 & . DASMCs DN Hfa~D
WA XHNH <7z (n=6-18, p<0.05), [#&iw] PGE,~EP4
H1% C DASMCs 725 fibulin-1 2343 W S A, PRI
KD versican EFEAT H I & T, MBENEMNZFD D
DASMCs > —J7 [Pl A2 A3 A U B RGE PNIEAEE 23 T il &
D AHEMED R ST,

Coupling of DASMC-derived fibulin-1 to endothelial
cell-derived versican promotes intimal thickening of the

ductus arteriosus

! Satoko Ito, '* Utako Yokoyama, ! Yoshihiro Ishikawa

! Cardiovascular Research Institute, Yokohama City University

! Department of physiology, Tokyo Medical University

[Introduction] Ductus arteriosus is essential for fetal circulation,
and immediately closes after birth. We have previously
demonstrated that prostaglandin E> (PGE,)-EP4 signaling
promoted hyaluronan-mediated smooth muscle cell (SMC)
migration and subsequent intimal thickening (IT) of ductus
arteriosus (DA). We aimed to clarify the mechanisms of
PGE»-EP4-mediated directional SMC migration toward
endothelial cells (ECs). [Methods and results] Microarray
analysis in DASMCs revealed that the most up-regulated genes
by EP4 stimulation was Fb/nl. qRT-PCR and immunoblot
analysis confirmed PGE;-EP4-mediated increase in fibulin-1
(approximately 300-fold and 30-fold, respectively). FACS
analysis of rat DA showed that fibulin-1 was derived from
DASMC:s and fibulin-1 binding protein versican VO / V1 was
derived from ECs. Immunofluorescent staining of neonatal DA
tissue from EP4-deficient mice (EP4KO) exhibited patent ductus
arteriosus (PDA), where fibulin-1 expression was suppressed.
Versican VO / V1 were highly expressed in the ECs of both
EP4KO and wild-type mice. When DASMCs were co-cultured
with ECs, EP4 stimulation markedly promoted directional
DASMC migration toward ECs. This directional DASMC
migration was attenuated by fibulin-1-targeted siRNA in
DASMC:s or versican-targeted siRNA in ECs (n=6-18, p<0.05).
[Conclusion] Fibulin-1 was secreted from DASMCs through
PGE»-EP4 signaling. Fibulin-1 binds to EC-derived versican, and
fibulin-1-versican complex induces directional SMC migration
toward internal lumen, which may induce IT formation in the

DA.

F—U— K : fibulin-1; WIEINE; versican

Key words: fibulin-1; intimal thickening; versican
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Y27 ) 7 ATERT
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(%] Fex i~ v AREHRGIR T OF BN 2 fRAT
L 7= whole mount in situ hybridization 7 — % X —
A”EMBRYS"ZH4E L, KT —Z N—R (2B HEIR
THRBUREHT X 0 IR R BLT S5 R Mkx %
FRUCFEE Lz, 1EH SH7e Mkx KO ~ 7 A28 T
25 OREMMEIERK & 72 5 KB EZ R LT,

[AA] MkxKO ~ v ZDOFEM|T Mkx 23D~ A
2 —HE B/ D1 DO ThH etz s Lz, 4A
41 in vitro \TBWCHESRRIER TS 2 & &2 H
1 & L Mix EFFHBAIILZ ~NA R 7ol Uik x
AT =TI NVA N ZAAR R T ERR AR LT,

[ - fER] ~ U A ERB MK TH D
C3HI10T12{Zxt LTl b oA )L R % FW T Mkx %35
AT DHZ LT, BRI L b Lz M E% 3 BL
C3HI0T1/2 1Bk LTz, invitro \Z3F 5 N TR/
B D=, Kiljaz 27— vicale, 2o
LT, MRMEEEEANVC A=AV A ML RAER
L7z, TORER, ERR S 7z N TR RR I35 AR
DR L FEROHEE TH D, Ml L = 7 —7 R
SR TN KT STt & o TEAIL TV A Z & %
BoNE LTz,

[ - B4 DL EORE R Ml A OIS
BDOIIRHT . A=A b L ATIRE Uk &
T D7 DICMERR T THDZ L ERE LT,

Generation of engineered-tendon-like-tissue using
Mkx with mechanical-stress

1.2 Kensuke KATAOKA, ! Tomoki CHIBA, * Yoshiaki ITO,

' Mariko KATO, 4 Ryo NAKAMICHI, " * 3 Hiroshi
ASAHARA

! Department of Systems BioMedicine, Tokyo Medical and
Dental University, Tokyo, Japan

2Research Fellow of Japan Society for the Promotion of
Science, Tokyo, Japan

3 Research Core, Tokyo Medical and Dental University,
Tokyo, Japan

4 Department of Molecular Medicine, The Scripps Research
Institute, La Jolla, USA

> AMED-CREST, Japan Agency for Medical Research and
Development, Tokyo, Japan

[Introduction] We constructed the whole mount in situ
hybridization database “EMBRYS” which analyzed the
expression pattern of all transcription factors in the mouse
embryo, and identified a novel transcription factor Mkx
showing the tendon specific expression. Mkx KO mice show
hypoplastic tendon throughout the body.

[Purpose] These results suggest that Mkx is one of master
transcription factor for tendon development. Here we tried
to generate artificial tendon-like tissue by combination of
Mkx stably expressing cell with a three-dimensional cyclic-
mechanical-stretch culture system.

[Materials & Methods, Results] We established Mkx stably
expressing C3H10T1/2 cells by using a retrovirus. Mkx
stably expressing C3HI0T1/2 cells showed strong
upregulation of tendon-related genes such as Coll/al, and
Scx. Mkx stably expressing C3H10T1/2 cells were embedded
in collagen gel and tension loading was applied by the cell
stretching device. Collagen gel embedded Mkx stably
expressing cells with tension loading showed horizontal
orientation of collagen fibers and cells.

[Discussion] These results suggest that Mkx is not only a
master transcription factor for tendon cells but also the
responsible gene for forming the tension-dependent

structurally organized tendon tissue.

& —U— R : Mohawk (Mkx), J, #Hf%k L5

Key words: Mohawk (Mkx), tendon, tissue engineering
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AREEMacs O TEMFIEEAC CXCL14 D
RRIBMBT—H—DORBREZHETS

DERE RS, MHOBLBESE, b t/NEESE M UEERIAL
bOEBOCHE, b edRBE s, b BOREREE]L M AT
WHR, P AREBERIA. SIKEF—3,  IEEE

FRZS)ITBR B R R, | AP A R B ge o &2 —,
PHHAIR R MR RS, Py A A~ Y
> 7 ZWFFERT AR R R R F R i
SENLASAFGE Y BEFES A - TB

[55] Fex T CXCL14 ZFFARI~ w7 2D 10 fERH
DRIV AY 2=y /v U REHWT, FEIA
CXCL14 7% ¥, s OHIH, B D3~ T OB 2 i
TDHLEMEEME YT CThHDH I EEWHL ML
(Hata, et al. Scientific Reports 2015, Yang, et al. ]
Oral Biosci 2016), [HJ] AWF5EClL CXCL14 DOIEES
HHI D5 FHEREZ B 5202 T 5 72010, [ e i
(HSC-3) % FV T CXCL14 AR T DE A g T KB
R~ — B — O BUZ KT T B ERG Lo, [5
BRoJ7i]  HSC-3 #ifE, 38 L% CXCL14 EinFZ2EA L
7= HSC-3-CXCL14 #ifil, CXCL14 Bz & KESE7-
HSC-3-1A MM ZHEFE L. RNA ZERHR. K5H4% RT-PCR i%
ERHWTH Y OB TFORBELZ L, £/, —
ORI DONWTIEX— R ADOKE FICBE L, Bl
B OYEHE & i~ — B — OFRBLE MG LT, [RER
& E%2] HSC-3-CXCL14 HMEIZ 38\ T ol i & A 1
NANOG DFEL L~L |y O SR M~ — 5 — D CD44v3,
CD44v6 ., K TY CD44v9 D FE LI HSC-3 M L O°
HSC-3-1A fifa L v AEICEWEEZ R LT, X— R~ ¥
AR FIZHBT DB KRR CTIX, CXCL14 a1 D3I %
KB L7 HSC-3-1A FMARIZHSC-3 flfu L K& 2R ffi %
FERK L. BEEEPN OO NANOG, KLF4, K OMEfia~ — 7 —
CD44v3, CD44v6, I3 X 1FCD44v9 OFRHEL mI -T2,
HSC-3 #2333 T CXCL14 (T~ —h —3 L O
A~ — A — DR LR E A L Ot 2 i
LCW A AREED R STz,

CXCL14, a unique multistep tumor suppressing
chemokine, regulates expression of cancer stem cell
factors
12 Ryu-Ichiro Hata, "> Xiaoyan Yang, 2 Shigeyuki
Ozawa, "* Kazuhito Izukuri, '* Takeharu Ikoma, '* Keisuke

Kanamori, ' Kenji Suzuki, '* Yojiro Maehata, * Shunji

Hattori, 3 Kazunori Mizuno, ° Tohru Kiyono
!Oral Health Sci. Res. Ctr. 2Dept. Dentomaxillofacial Diag.

Treat., 3 Nippi Research Institute of Biomatrix, 4 Dept. Oral
Science, Kanagawa Dent. Univ., ° Div. Carcinogen. and

Canc. Prevent., Natl. Cancer Ctr. Res. Inst.

[Introduction] We previously reported that the chemokine
CXCL14 is a multistep tumor suppressor that suppresses
carcinogenesis, tumor growth and metastasis (Hata, et al.
Scientific Reports 2015, Yang, et al., J Oral Biosci 2016).

[Purpose] In order to clarify molecular mechanisms of this
unique tumor suppression mechanisms by CXCLI14, we
investigated effects of CXCL14 on the expression of cancer
stem cell factors. [Materials & Methods] Tongue carcinoma
derived HSC-3 cells, and their CXCL14 gene knockout
(HSC-3-1A) cells and CXCL14 gene overexpressed
(HSC-3-CXCL14) cells, were cultured and gene expression
levels of stem cell factors including cancer stem cells were
determined by RT-PCR after purification of RNAs. In some
experiments, size of tumors formed by these cells and
expression levels of those factors were determined. [Results
and Discussion] Expression level of NANOG was higher in
HSC-3-1A cells and HSC-3 cells compared with that of
HSC-3-CXCL14 cells. Representative cancer stem cell
factors such as CD44v3, CD44v6 and CD44v9 were also
higher in HSC3-1A and HSC-3 cells compared with
HSC-3-CXCL14 cells. When cells were injected into back
skin of nude mice, HSC-3-1A cells produced much larger
compared with parental HSC-3 Also,
expression levels of NANOG, KLF4, CD44v3, CD44v6 and
CD44v9 in HSC-3-1A cells were significantly higher than

tumors cells.

those of HSC-3 cells. These lines of evidence suggest that

CXCL14 regulates cancer stemness in oral carcinoma.

X —U— N : rEhA 2 ,CXCL14,JEMfn~ — 5 —

Key words:CXCL14, cancer stem cells, CD44v
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J S = -511E8 SEEBARD R tO S Y H 2 (D6) #5
BRTFFIZHTHE b~ iPS HilaDEE

PRI, VEREEE, TEEES, CIIHET TR
e P @IEE, PR, PR, CAREE !
FRSCZ IRERERES, B KSR

'HOREER R KR WA LR Rk E
B, CHERFRTEE EEUER AR - i
EWFEEIE Sy TR B

b M AT ZGEME M (human—induced pluripotent
stem cells, hiPSCs) DEFE I, HFEE L OROEIE
MEFFOT=OIZ, B & R DEEREENRLETH D, Zh
ETIZT 2 =511 (IM-511) DAZMED R S, il
TiX, ZOHEHEK TH L7 I =511 E8 Wil
(LM511-E8) A FH S TV 5, hiPSCs @ LM511-E8 ~
DOHEBIL, EllabBl AT 7V EDFEAICLD Z
EDPHOMNTR > TS, Ll b, LM611-E8 |Z
£ % hiPSCs DEFEICEWT A T 7V VZRED
B 51T+ S ST ey, AIFFE TR, 7 2
=v51l DA T TV ZFRD 1 DThH D
WEHBR L, ®ERA, Flow

-

cytometry. laminin overlay assay O, hiPSCs Z
TIZURERTEERFO DG BNEILL TWDH T EE R
Lz, £/, v ZAa-YVAaZUhr (MsDG) &b
Mo 7 v 7 ) O Fe RAAL E2@E L itz ¥
VX7 (MsDG-Fe) ZAFE#EL IM511-E8 & DfEH Z 1%
S L7z, ZOFER, IM-511 [ZHA_TH L OO, D6 1X
LM511-E8 FEIKICASARE L7z, S HIT, LM511-E8 DT
J BB R T D AT F ROT A4 75 ) —%&AE
B, D6 & DOFEAI LV hiPSCs & DMIIHEE & FAMH
L7z, ZOFER, 5 T OTF KB D6 & OfEATEME
Z 7k L, hE8A5—-20 (KTLPQLLAKLSI) (T &\ Al 1E e
AR E 72, hESAG-20 @ DG FEEITB 59 % i/ NidA
% LLAKLSI TH V.9 FHD K 28 D6 & OFEEITH L
7B 2Rl LT, &bz, XFF R-F% Mo
~ Y w7 2 Ao iilaEE T v A 1% hE8A5-20
WAL AT VT AN TE DRt E~ L,

dystroglycan (DG)

Attachment of human iPS cells to
dystroglycan-binding peptides derived from
laminin-511 E8 fragment

"Yamato Kikkawa, 'Yumika Sugawara, 'Keisuke Hamada,
"Yuji Yamada, 'Jun Kumai, *Motoi Kanagawa, *Kazuhiro
Kobayashi, *Tatsushi Toda, >Yoichi Negishi, 'Fumihiko

Katagiri, 'Kentaro Hozumi, 'Motoyoshi Nomizu
'Dep of Clin Biochem and “Dep of Drug Deliv & Mol

Biopharm, Tokyo Univ of Pharm & Life Sci. *Div of
Neurol/Mol Brain Sci, Kobe Univ Sch of Med.

Human induced pluripotent stem cells (hiPSCs) grow
indefinitely in culture and have the potential to regenerate
various tissues. In the development of cell culture systems,
a fragment of laminin-511 (LMS511-E8) was found to
The

adhesion of undifferentiated cells to LM511-E8 is mainly

improve the proliferative expansion of stem cells.
mediated through integrin a6B1. However, the involvement
of non-integrin laminin receptors are still unexplored in stem
cell culture. Here we show that dystroglycan (DG) is
strongly expressed in hiPSCs. The fully glycosylated DG
is functionally active for laminin binding. Induction of cell
differentiation is accompanied by synthesis of alternative
DG glycosylation states.
that LM511-E8 lacks DG binding sites, the fragment weakly
binds to DG. We further identified the DG binding
sequence in LMS511-E8 using synthetic peptides. Of the
peptides, hE8AS5-20 (human laminin a5 2688-2699:

KTLPQLLAKLSI) derived from the laminin coiled-coil

Although it has been suggested

domain exhibited DG binding affinity and cell adhesion

activity. Deletion and mutation studies show that
LLAKLSI is the active core sequence of hESA5-20, and that
K2696 is a critical amino acid for DG binding. We further
show that hiPSCs adhere to hE§A5-20-conjugated chitosan
matrices. These results show that DG binding peptides
could be wuseful to design biomaterials to maintain
pluripotency of stem cells and to modulate cellular

differentiation.

F—U—F: FI=u-511, VAIarZ b

Key words: laminin-511, dystroglycan
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7 HARRMEDS Decorin DR (Glycosaminoglycan chains:
GAG ) IZXkoTHRONTWD, T, 27—
FBRHME & GAG BHOREIE 2O\ T © =k e 2R g he
fERT M TN, 27— UHiERAED D & —E LT
GAG $HIN Y > 7 A v v a iz il 2 S 60T
-7z (Watanabe, et al. 2016), AW TIINEE WA T=
T — 7 U RED B E R B O GAG 8D =Rt 72 T HE
T 21T > T2,

Uizt sni-t bOREY TN T NV E— LT
L7 k& R[EE & Cupromeronic blue Yeth % [RIFFIZHE L .
BRI L7zt > 7L BIE S 200~250nm O] A
Z/EfL L, STEM Tomography % HNCTHENT L72, 155
T T — 2 IXMEAT Y 7 B % BV CE e T i o R L 28 46
L. GAG $HDEReZfilit . LIRS LT,

[FEREBE] BTk, ECRESNTZY V7 Ay
2 BROREEITRD G, L LR L FHESR & LT,
1) GAG $H[Fl L ORI EAEMCTIEe <. 2 7 —7 Ll
& GAG HOMEAERIC X - T, 27— 7 U HRAEDS R
RHNDHZ L, 2) HED GAG #HBZTNZNIIIIINC
a7 =T UMEEE S LT U Ay v a bk
BT 5 2 & AMERICH 62N Ui, ZOHENG
7272 GAG ORI EET /L & LT segmented ring
mesh E7 /LA TEET 5,

Three-dimensional structure of glycosaminoglycan

chains bundling collagen fibrils in the dermis

'Takuya Hirose, 2Tomoki Kosho, *Kiyokazu Kametani,
"Naoki Takahashi, 'Takafumi

Watanabe, *Yasutada

Imamura

'Laboratory of Anatomy, Rakuno Gakuen University,
’Department of Medical Genetics, Shinshu University
3Research Center for Supports to Advanced Science,
Shinshu University
“School of Advanced Engineering, Kogakuin University
[Introduction] The dermis of the skin includes abundantly
collagen fibers. Collagen fibrils constituting collagen fiber
are bundled by Decorin GAG (Glycosaminoglycan chains).
At this meeting two years ago, we presented the
three-dimensional morphological structures of collagen
fibrils and GAG chains in tendon and suggested that GAG
chains form a ring mesh structure consistent with the
d-bands of collagen fibrils.
[Purpose] In this study, three-dimensional morphological
analysis of GAG chains in dermis, which including collagen
fiber same to tendon, was performed.
[Materials & Methods] We used Scanning transmission
electron microscope Tomography to examine the
three-dimensional organization of the GAG chains in the
dermis of human skin embedded in epoxy resin after staining
with Cupromeronic blue, which specific stains GAG chains.
The obtained data was converted to a continuous
cross-sectional image by using analysis software, and the
morphology of the GAG chains were extracted and
stereoscopically constructed.
[Results and Discussion] In the dermis, a ring mesh-like
structure proposed for tendon was recognized. However,
there are differences: 1) Collagen fibrils are bundled not by
interaction between GAG chains but by interaction between
collagen fibrils and GAG chains, 2) several GAG chains
surround partially collagen fibril to form a ring mesh like
structure. From this finding, we propose a segmented ring
mesh model as a new three-dimensional structure model of

GAG chain.

F—U—F:HiZ, ZVayI s us,

Key words: dermis, glycosaminoglycan
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[ 5] FxizohnETlo, iPS MfICEH LT, T
I =2 (LN)511E8 Wrh ECHRAMRMEEfET Z &
T, IREERORAEZBM LI HEEZFEL, ZIh
SISREM) 72 iPS A ER > — R A ERIT 5 = L ITRR
LT 5% (Hayashi et al, Nature 2016).

[B)] IRBHE~DHIZIT D LN ORE % fig B
L, iPS A - OEBEIC W T LNE DT A Y 7
—L~DEEDOHHERFTHZ LA HRYE L.
[EBRFIEIN 74 V7 4 — 24 (111, 211, 332, 411,
511) @ E8 Wiy C iPS MifiEn> & IR~ 53t
BAITV, bIRMPEE YT L7z, £72, iPS HI3k
DkE % T2 HNOTE D LNES ~D4E35 Ktk & it L 7.
[ 5 & E22] IRRFE~D4EICIBU T LN332ES 1
IR R ~D 53 b %, LN211ES |3~k %
L7z, 7= X 50 bHilEN 13858 O E %
I L7T2 YAP, Wnt > 7 F V3B 5 L Q= £z, iPS
IR OO IR 2 MR E D LNES 12885 L
LTV ERbh o To. BRSHE L A D
H5HZ L THEEDE iPS MK LR 2 — F OERLZ
RRE L7z, LAEX D, S biFaC Bt C 35\ T bl
RINT AV 74— L% BERT 5 2 & TREHRMNZ 1PS
A — MER TR OMNICHS TE 52 &N
R

Selective fate determination of iPSCs and isolation of
1PSC-derived corneal epithelial cells using laminin
isoforms

12Shun Shibata, 1Ryuhei Hayashi, 2Toru Okubo, 1’2Yuji Kudo,
'Tomohiko Katayama, 'Yuki Ishikawa, "'Yuki Kobayashi, *Junko
Toga, *Emiko Yagi, *Yukimasa Taniguchi, '**Yoichi Honma,

“Andrew J. Quantock, *Kiyotoshi Sekiguchi, 'Kohji Nishida
"Department of Stem Cells and Applied

Medicine/Ophthalmology, Osaka University Graduate School of
Medicine

Research and Development Division, ROHTO Pharmaceutical
Co., Ltd.

JInstitute for Protein Research, Osaka University

“College of Biomedical and Life Sciences, Cardiff University
[Introduction] We established a multilayered structure that
reproduces the whole eye development, generated from induced
pluripotent (iPSCs) on
(LNS11ES8). Furthermore, by isolating iPSC-derived corneal

stem cells laminin-511 fragment
epithelial cells (iCECs), we successfully fabricated functional
iCEC sheet (Hayashi R. et al, Nature 2016).

[Purpose] To elucidate the role of LN during ocular lineage
differentiation and to investigate use of LNES isoforms for
isolation of iCECs.

[Material & Methods] We investigated differentiation propensity
on each LNE8 (111, 211, 332, 411, and 511) during ocular cell
differentiation. In addition, adhesion properties of differentiated
ocular-related cell types, derived from iPSCs, to LNES isoforms
were analyzed.

[Results and Discussion] LN332E8 and LN211E8 promoted
differentiation of iCECs and neural crest cells, respectively. We
found that LNES isoforms influenced ocular differentiation via
YAP and Wnt signals, which was dependent on adhesion
strength. Moreover, iCECs and other ocular-related cells,
preferentially adhered to specific LNES isoforms. Here, we
fabricated a highly pure iCEC sheet by combining magnetic
separation and LNES8 adhesion. Thus, use of specific LN
to differentiate and

isolate desired cell-types,

iCEC

isoforms

contributes to establishment of efficacious sheet

manufacture for research and clinic.

F—U— R iPSHE, M, 7=

Key words: induced pluripotent stem cells (iPSCs), ocular cell

differentiation, laminin
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VXA B~ & 2Bl L o AT Eh & BT O E
PRIZH G LTV, g, i, XITR =T -7 U E
IR RDHA LA SRR ICEE L CREE A kT 5 A
DFRTH D Z Ll Lz, BEET, HERITIZE
Ao ERRT S 2R B O W ORE & R T, 2 D72,
XA =2 T — 5 3O EE A 1 Th 5 2 & 23 HE
WD, AAFGEE, BRI 2 XU =25 —5
HERE 2 fiEIA 9~ D 72T, Coll2al RIE~ 7 ADEMLE
it (FDL) ZHWTHT 21T o7, XU R = T —57 03
ARV BRI E D £ T FDL &I L T
72. Coll2al K18 FDL TiIEORERBMAEE S L, M
FRHER-CRRHERI OB A E L L T D T &b o Tz,
F 72, Coll2al KIFIFHEMNL D ZEELIE L & 0] L, Midz
THMAEM & OfES/Ala = —Ya U EREELTY
Too S HIT, JIFHIFREE OfFAT TlX, Coll2al K48 FDL
T AR & bl LRIPEDME T LTz, E£72, Coll2al
KRIBIEAALCIX, 12T —7 2 mhs it LTz,

PLEDFERD G XU B = Z — 57 L 13 s e oo i e T2 &
BIXOWIREMa2I 2=r—a U E2HIET 5 2 & T
HEFE RS LB 72 1 2 5 — 7 o DA SCHIRRMEIE i, &
DT FHIREE OMEFF OB FN 2 5 2 & R S 4L

—o

The role(s) of collagen XII in tendon fibrillogenesis.

Yayoi Izu'. Manuel Koch?, David Birk®

1 Department of Veterinary Medicine, Okayama University
of Science, Okayama, Japan

2 Institute for Oral and Musculoskeletal Biology, Center for
Molecular Medicine Cologne, University of Cologne,
Cologne, Germany

3 University of South Florida, Morsani College of Medicine,
Tampa, FL, USA

Tendons are responsible for transmission of mechanical
force from muscle to bone, allowing for mobility and joint
stability. Recently we have reported that the patients with
COL1241 mutations have an overlapping phenotype
combining clinical involvement from muscle and from
connective tissue. The patient had barely strength at birth,
strikingly hypermobile distal joints, and absence of deep
tendon reflexes. These clinical manifestations indicate a
critical role(s) of collagen XII in tendon. In this study, we
demonstrate the role(s) of collagen XII during firillogenesis
in FDL tendons. Collagen XII is expressed in FDLs from
newborn through adults. Col/2al deficiency disrupted
tendon hierarchical structure and altered fibril profiles. In
cellular level, Coll2al deficiency impaired adjacent
tenocyte-tenocyte connection/communication. Moreover,
Coll2al deficiency decreased tendon stiffness when
compared to wt control. Furthermore, Coll2al deficient
tenocyte secrete less collagen I compared to wt. In
conclusion, we demonstrate that collagen XII regulates
tenocyte cell shape and intracellular
connection/communication, thereby regulating collagen I

secretion, fibirillogenesis, and mechanical property of

tendon.
F—U— K HfE, XII M=o —452 Mlaifl=3 Key words: Tenocyte, Collagen XII, Intracellular
a=r—a communication
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7 DR 72 G R, TGF-B/Smad &> miR-29b 73 5

LTWAHZ Ea®iE L T&r,

[BA9] ABFZETIL RIF |
IncRNA DEFIZFH~R D720
KRk 2 TR L 72,

[ F2B% 575 INTH-3T3 i J% O C57BL/6 ~ 7 A DJfilZ 10
7 LA O #RZ S L, IncRNA #% real-time PCR
ETHAT, S HICHIE AW, IS8 OBESE
Braitolz,

[t R & B 22] Bl 5 L 725538/ 2 FH V) 72 IncRNA
array fRHTRERZ & &2, BUNBRIC X D BBURT L7
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i~ 7 2 & el L C IneRNA-X OFEBUIE T L Tz,
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Involvement of long non-coding RNA in
radiation-induced fibrosis

1Hiro;g;ki Yano, 2"‘Ryoji Hamanaka, 'Koichi Kai,

*Noritaka Matsuo, >*Hidekatsu Yoshioka,
! Research Promotion Institute, Oita University
2 Department of, Faculty of Cell Biology, Oita University
3 Department of Faculty of Matrix Medicine, Oita
University
* Department of Human Sciences, Oita University of
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[Introduction] Side effects radiation-induced fibrosis
(RIF) include reduction in the function of organs during
cancer treatment and accidental exposure to radiation. We
previously reported that the TGF-B/Smad signal system
and miR-29b are involved in the excessive synthesis of
type I collagen in RIF.
[Purpose] To assess the role of long non-coding RNA
(IncRNA), which is a type of non-coding RNA (nc RNA),
we performed an analysis using cultured cells and mice.
[Materials & Methods] NIH-3T3 cells and the lungs of
C57BL/6 mice were irradiated with gamma rays at10 Gy.
Real-time PCR wsa performed to measure the IncRNA
level. Overexpression and inhibition experiments of
IncRNA were performed using NIH-3T3 cells.
[Results and Discussion]. The previous results of IncRNA
array demonstrated the decreased expression of a
IncRNA-X induced by radiation in cultured cells. The
expression of IncRNA-X also decreased in the lung after
radiation. Furthermore, overexpression of IncRNA-X
depressed the excessive expression of type I collagen after
radiation in NIH-3T3 cells. Conversely, the inhibition of
IncRNA-X
expression of type I collagen after radiation.

These data suggest that IncRNA-X might be involved in
RIF.

resulted in a further increase in the

X —U— K RS S HRMEE, IncRNA, =2 57—

Key words: RIF, IncRNA, collagen
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[Introduction] Bone morphogenetic protein 2 (BMP-2) is a
potent growth factor that promotes bone and cartilage
formation. However, an increasing number of reports
have demonstrated the side effects of BMP-2 therapy.
Therefore, a deeper understanding of the effect of BMP-2
on different cells other than those involved directly in
bone remodeling, is of fundamental importance to
promote a more effective delivery of BMP-2 to patients.
[Purpose] The purpose of this research is to reveal the effect
of BMP-2 in the marrow environment.

[Materials & Methods] BMP-2 adsorbed in freeze-dried
collagen were transplanted into the calvarial bone (less
marrow) and inside the femoral cavity (rich marrow) in
C57BL/6 mice and Collal-GFP transgenic mice. In vitro,
experiments analyzing luciferase activity of C2C12 cells
with the BMP-responsive element (BRE) by co-culture
cells technique directly or indirectly.

[Results and Discussion] BMP-2 could induce bone
formation in marrow-absent calvarial bone or outside
cortical bone, however, could not induce bone formation
in the femur marrow. In Collal-GFP transgenic mice, a
scarce number of osteoblasts in BMP-2-treated femurs
were observed, whereas in control group, osteoblasts were
abundant. In co-culture cells experiment revealed that
bone marrow cells inhibit BMP-2 induce osteoblast
differentiation effect on osteoblasts by direct cell-cell
contact. Collectively, these results showed that the effect
of BMP-2 in inducing bone formation is remarkably
repressed by marrow cells via direct cell-cell contact with

osteoblasts.

F—U— N :BWP-2, ‘B, BIHFMREE Key words: BMP-2, Bone marrow, Osteoblast activity
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BHF D TNXB DBInF T 21T > 7,

DRGSR & & %% JHS/hEDS & DK 4T sTNX N
fEE NG ECHD LT, L LR,
JHS/hEDS (35 D TNXB 121, A%, fA, KKiF—A
ZERE BO ONIRMN o Te, ZD—HDEFITIB VT,
AT ((c.4957>T (p.Argl653%)) iR BT,
D OFERIT, TNXB ([ZE R3S 2 WIGEIck
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Measurement of serum tenascin-X in joint

hypermobility syndrome patients
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[Introduction] Joint hypermobility syndrome (JHS) (also
termed hypermobility type Ehlers-Danlos syndrome, hEDS)
is a heritable connective tissue disorder that is characterized
by generalized joint hypermobility, chronic pain, fatigue, and
minor skin changes. According to the causative genes and
clinical features, EDS has been classified into thirteen types
of EDS. A matricellular protein, tenascin-X (TNX), was
identified as one of the causative genes of EDS. It was also
reported that there is a subset of patients with JHS/hEDS
who have haploinsufficiency of TNX. We have already
developed a quantification method for the serum form of
TNX (sTNX) using nano-liquid chromatography tandem
mass spectrometry (LC/MS/MS) and reported that this
method is useful for diagnosis of TNX-deficient type of
EDS.

[Purpose] In this study, we measured the concentrations of
sTNX in JHS/hEDS patients to investigate whether
JHS/hEDS can be diagnosed by TNX concentration in sera.
[Materials and Methods] Twelve abundant protein-depleted
sera from JHS/hEDS patients were reduced, alkylated, and
digested with Lys-C and trypsin. The digests were then
fractionated by strong cation exchange chromatography. The
peptide derived from sTNX was measured and quantified by
using a triple quadrupole mass spectrometer. The whole
exome sequences of the patients were also analyzed.

[Results and discussion] The STNX concentrations in half of
the JHS/hEDS patients were significantly lower than those in
healthy individuals. However, no mutation, insertions or
deletions were found in the TNX exon sequence of the
JHS/hEDS patients except for one in patients. That patient
has a heterozygous mutation. Although the mutations in
TNXB are not detected, measurement of the sTNX
concentration in sera from patients with JHS/hEDS is
valuable for the diagnosis of JHS/hEDS.

F—U— K BIERREESE MR, B rIEh TR
— T A« HonaRAEER., T4V X

Key words: Joint hypermobility syndrome,

Hypermobility type Ehlers-Danlos syndrome, Tenascin-X
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Lacking TNFa retards regression of argon laser
irradiation-induced choroidal neovascularization with
augmentation of neutrophil population and attenuation of

vascular endothelial cell apoptosis in mice.
Hiroki Iwanishi, Takayoshi Sumioka, Shizuya Saika

Department of Ophthalmology, Wakayama Medical

University

Purpose: To evaluate the effects of the loss of TNFa on the
development and condition of argon-laser-induced choroidal
neovascularization (CNV) in mice. The pathology is an
animal model of human age-related macular degeneration.
Methods: Male wild-type (WT) and TNFa-null (KO) mice of
6-8 week-old were used. (1) Laser-photocoagulation was
performed in the ocular fundus of WT (n = 15) and KO (n =
15) mice to induce CNV. FITC-labeled dextran-angiography
was performed to evaluate the size of CNV at day7, 14 and
21.(2) Total RNA was extracted from chorio-retinal tissue at
day 0, 1, 3, 5, 7 and 9 post-laser irradiation in WT (n = 60)
and KO (n = 60) mice . Real-time RT-PCR was ran for
mRNAs of VEGF-A, IL-6, F4/80, TGFf1, MPO, MMP-2,
MMP-9 and MCP-1. (3) Primary human retinal microvascular
endothelial cells (HRMECs) were plated in a 96-well plate.
After treatment with 0, 1, 5, 10 ng/ml TNFa,, the level of
apoptosis was assayed by using Dead Cell Apoptosis Kit.
Fluorescence microscopic observation and software-assisted
analysis were performed to examine the effects of
supplementation of TNFa. on HRMECs apoptosis.

Results: (1) The size of laser-induced CNV formation was
significantly larger in KO mice at day 21, but not other
timepoints, than in WT mice (P < 0.05). (2)Lacking TNFa
augmented MPO-positive neutrophil infiltration at dayl, 3, 5.
(3)TNFa induced apoptosis of HRMECs and decreased the
size of tube-like structure formed by the cells (P<0.05).
Conclusions: TNFa gene knockout retards regression of

CNV induced by argon laser irradiation in mice. The

B LTWbs EEX BT, mechanism underlying the phenotype might include the
augmentation of neutrophil population in the treated tissue
and attenuation of vascular endothelial cell apoptosis.

F—U— K : TNFa., PREFEIMEHAE, 7R b— & Key words: TNFa, choroidal neovascularization, apoptosis
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Short-term stability of artificial collagen-like peptide

polymer implanted in corneal stroma in rabbits

Nobuyuki Ishikawa ', Hiroshi Nose?, Shin-ichiro Ichise’,
Kazuki Kuroda®, Takaki Koide® Shizuya Saika'

1. Department of Ophthalmology, Wakayama Medical
University

2. Kola-gen Pharma

3.  Department of advanced science and engineering,
Waseda University

[Purpose] We evaluated short-term stability of a gel button
of collagen-like peptide polymer in the corneal stroma and
stromal tissue reaction in response to its implantation in
rabbits.

[Method] Adult Japanese albino rabbit received a circular
wound in the central cornea (n = 4). A gel button of artificial
collagen-like peptide polymer of the same size as the stromal
wound was implanted. The space between the implanted gel
and the corneal stromal wound was filled with fibrin glue.
Rabbits of the control group did not receive its implantation.
The ocular surface was covered with a soft contact lens after
gel implantation to prevent its dropping-off. At days 3 and 7,
eyes were enucleated and processed for histology and
immunohistochemistry. Distribution of myofibroblasts in
corneal stroma was examined by using alpha smooth muscle
actin staining.

[Result] Artificial collagen-like peptide polymer remained
in the wound without dropping-off at day 3 and 7. Gel button
implantation seemed to suppress myofibroblast appearance
around the wound at day 7.

[Conclusion] Artificial collagen-like peptide polymer
remained on the ocular surface in the short term.
Implantation of the artificial collagen-like peptide polymer
seemed to suppress stromal fibrotic reaction by keratocytes.
To apply corneal diseases, we have to perform further
investigation of mechanism of scarring suppression,

nemedium/long term stability and material.

F—U—FK:

Key words: artificial collagen, cornea
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Lack of expression of a6(IV) collagen does not
result in cochlear malformation and hearing loss
in mice

! Shaoying Tang, ' Tomoko Yonezawa, * Yukihide
Maeda, ! Mitsuaki Ono, ' Takahiro Maeba, ! Toshitaka
Oohashi

"Molecular Biology and Biochemistry, 2 Otolaryngology,
Okayama Univ. Grad. Sch. Of Med. Dent and Pharm.

[Introduction] Cochlea is a major organ in labyrinth and the
lesions of cochlea are associated with various hearing
disorders. Collagen IV is a major component of basement
membrane (BM) which is comprised of six a chains encoded
by COL4A1 to COL4A46. Mutations in COL4A3, COL4A4
and COL4A5 are responsible for Alport syndrome resulting
renal failure with hearing impairment and ocular
abnormalities. A recent report presented that the mutation
(p-Gly591Ser) in COL4A6 was associated with cochlea
malformation and X-linked nonsyndromic hearing loss.
However, the distribution and functions of a6(IV) chain in
cochlea have not been clearly disclosed.

[Purpose] To reveal an association of the lack of expression
of a6(IV) chain with hearing function.

[Materials & Methods] Immunohistochemistry, high-
resolution micro computed tomography (micro-CT) and
auditory brainstem response (ABR) were performed using
Col4a6 KO and wild type mice.

[Results and Discussion] Immunohistochemistry showed
that a6(IV) chain is present in the basal of interdental cells,
vascular BM in spiral limbus, inner sulcus, outer sulcus, root
cells in spiral ligament, stria vascularis and the border of
vestibular membrane. The structure of cochlea in Col4a6
KO mice had no significant differences comparing with wild
type mice according to micro-CT results. Click-ABR
hearing threshold in Col4a6 KO mice (40+3.5 dB SPL) was
also similar with that in wild type mice (43+2.7 dB SPL).
Our results suggested that the lack of expression of a6(IV)
chain has no effect on the cochlea structure and the hearing

function in mice.

F—U—F:a7—=rr, NEH, 7V

Key words: Collagen IV, Cochlea, Hearing loss
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Cardioprotective effect of eosinophil cationic protein in
rat cardiotoxicity model caused by anti-cancer agent
Takuto Nishimura', Miho Tachiki!, Kentaro Ikemura', Junko
Inagaki®, Takashi Ohtsuki', Omer Faruk Hatipoglu', Shogo
Watanabe', Satoshi Hirohata'

1) Department of Medical Technology, Graduate School of
Health Sciences, Okayama University, 2) Department of
Medical Technology, Faculty of Health Sciences,
Okayama University Medical school, 3) Department of

Cell Chemistry, Okayama University Graduate School of
Medicine, Dentistry and Pharmaceutical Sciences

[Background] Eosinophil Cationic Protein (ECP) is a
16~22 kDa protein contained in eosinophils. ECP has
immune-protective abilities. Recently, we found that ECP
showed an anti-oxidative stress effect. Doxorubicin (DOX)
is an anti-cancer drug notorious for serious side effect (i.e.,
cardiotoxicity). In addition, combination chemotherapy of
DOX and Herceptin (HER) has been reported to increase the
risk of cardiotoxicity. Oxidative stress has been implicated
for anti-cancer agent-induced cardiotoxicity.

[Objective] We examined the cardioprotective effect by
ECP in rat cardiotoxicity model caused by DOX and HER.

[Methods] Sprague Dawley rats (6 weeks old) were divided
into 3 groups (control, anti-cancer drug (AC group) and
anti-cancer drug with ECP (AC+E group). After anti-cancer
drug administration, cardiac function was determined by
echocardiography and the heart and blood were examined.

[Results] Cardiac function including ejection fraction (EF)
and fractional shortening (% FS) were significantly worse in
AC group, while it was preserved in AC+E group. Serum
creatine kinase (CK) and troponin T levels were elevated in
the AC group, while they were attenuated in AC+E group.
Heme oxygenase-1 (HO-1) and brain natriuretic peptide
(BNP) mRNA levels were increased in the AC group, while
they were attenuated in the AC+E group. Masson trichrome
staining demonstrated myocardial fibrosis in the AC group.

[ Discussion and conclusion] Our rat model showed cardiac
side effect caused by DOX and HER. ECP attenuated
unfavorable cardiac dysfunction by anti-cancer drugs. ECP

may be useful as a novel supportive agent in chemotherapy.

F—U— K BDADLIRT, RiEL, BEA LA

Key words: cardio-oncology, fibrosis, oxidative stress

- 149 -



P12

Transcriptional changes of the skin during aging
process

'Ryusuke Momota, “Tomoko Yonezawa, *Toshitaka
Oohashi, 3Zenzo Isogai

"Human Morphology, “Molecular Biology & Biochemistry,
Okayama University Graduate School of Medicine,
Dentistry & Pharmaceutical Sciences

3Department of Advanced Medicine, National Center for

Geriatrics & Gerontology

[Introduction] At the interface of our body, skin is always
exposed to stimuli and accumulates damages, leading to the
condition ‘“aged skin”, characterized by wrinkles,
pigmentations and less elasticity. Deep understanding of
aged skin is important to prevent premature aging and to

provide better healthcare.

[Purpose] To understand how gene expression changes over
ages in real-life environments, we analyzed all the
transcripts (56206) in the skin from the GTEx project, a
publicly available resource collected from nearly 1000
individuals. To study internal aging factors, we mainly

focused on the samples derived from sun-protected skin.

[Material & Methods] Transcriptome data of the skin was
divided into subgroups by donors’ age (20s to 60s) and body
sites (suprapubic: sun-protected, lower leg: sun-exposed).
Expression level of each transcript was compared among the

different groups and by linear regression analysis.

[Results & Discussion] Linear regression analysis of
transcripts from sun-protected skin revealed that more genes
were upregulated than downregulated during aging process.
Functional analyses of GO-terms revealed that genes
encoding for RNA processing, splicing, ribonucleoproteins,
transmembrane glycoproteins, mitochondrial complex I,
keratinization, microtubules, and proteasome complex were
significantly affected during aging. Collectively, these
results indicate that the attenuated governance of
transcription and ROS generation, to which ECM-related
pathways are vulnerable, underlie internal skin aging and
that there is a chronological suppressing machinery on gene

expression, which is diminishing over ages.

F—U— K.

Key words: GTEx project, Aging, Skin
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Anti-connective tissue growth factor
(CTGF) monoclonal antibody

reduces skin fibrosis in mice models of
systemic sclerosis

! Katsunari Makino, > Maria Trojanowska, ! Hironobu Thn

! Department of Dermatology and Plastic Surgery,
Kumamoto University, Japan

2 Arthritis Center, Boston University School of Medicine,
USA

[Introduction] Systemic sclerosis (SSc) is characterized by
fibrosis of the skin and multiple organs. Although the
involvement of connective tissue growth factor
(CTGF/CCN2) has been reported in SSc fibrosis, the
therapeutic potential of targeting CTGF in SSc has not been
well investigated.

[Purpose] Our purpose was to examine the therapeutic
potential of CTGF blockade in a mouse model of SSc using
two approaches: smooth muscle cell fibroblast-specific
deletion of CTGF (CTGF knockout (KO)) or a human
anti-CTGF monoclonal antibody, FG-3019.

[Materials & Methods] Angiotensin II (Ang II) was
administered for 14 days by subcutaneous osmotic pump to
CTGF KO or C57BL/6 J mice. FG-3019 was administered
intraperitoneally three times per week for 2 weeks. Skin
fibrosis was examined by histology and hydroxyproline
assay. Immunohistochemistry staining was used for o
smooth muscle actin (aSMA), platelet-derived growth factor
receptor B (PDGFRp), von Willebrand factor (vWF), and
immunofluorescence staining was utilized for procollagen.
[Results and Discussion] Ang Il-induced skin fibrosis was
attenuated in both CTGF KO and FG-3019-treated mice. The
blockade of CTGF reduced the number of cells expressing
PDGFRp, procollagen, aSMA in the dermis. In addition,
inhibition of CTGF attenuated vascular injury as measured
by the presence of VWF staining. Our data suggest that
inhibition of CTGF

signaling presents an attractive

therapeutic approach in SSc.

F—U—F : CTGF/CCN2, ##efb, a5 sk R
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Effect of the loss of TRPV4 on angiogenic response in ¢

mouse cornea

Takayoshi Sumioka, Yuka Okada, Hiroki Iwanishi, Shingo

Yasuda, Masayasu Miyajima, Shizuya Saika

Wakayama Medical University, Ophthalmology

Purpose: To investigate the alteration of angiogenic
response in a transient receptor potential vanilloid 4
(TRPV4) -null mouse cornea in comparison with a wild-type
(WT) mouse. Effect of adding a TRPV4 antagonist on
HUVEC’s angiogenic behavior was also examined. TRPV4
is a cation channel type receptor involved in febrile
hyperalgesia and pain as well as multiple cell behavior
modulation as a mechanosensor. Methods: (1) Corneal
neovascularization from the limbal vessels was induced by
cauterization of the central cornea of an eye of both
C57BL/6 (WT) mice (n = 24) and TRPV4-null (KO) mice (n
= 25) by a using a disposable tool of Accu-temp.
Cryosection of the cornea were processed for
immunohistochemistry for CD31. mRNA Expression of
angiogenic growth factors and inflammatory cell markers in
tissue was examined at day 3 by using TaqgMan real
time-RT-PCR. (2) Effects of adding Sulforaphane (positive
control) or HC-067047 (a TRPV4 inhibitor) on angiogenic
behaviors of human umbilical vein endothelial
cells (HUVECS) under VEGF-plus condition. The length of
tube-like structure formation was compared and examined
after 12 hours. Results: (1) The length of the CD31-labeled
neovascularization from the limbus was less in KO mice as
compared with WT mice at day 7. mRNA expression f F4/80
macrophage antigen was significantly less in a KO cornea as
compared with a WT cornea at day 3. (2) VEGF-driven
angiogenic behavior of HUVEC was significantly
suppressed by the addition of TRPV4 antagonist in a
concentration-dependent manner. Conclusions: TRPV4
signal is involved in macrophage infiltration and corneal

stromal neovascularization in a mouse cornea.

¥—U— [} : TRPV4, M, MmEH4
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Human Corneal

Investigation of the effects of EGCG on

Epithelial-Mesenchymal Transition (EMT) in Human

Corneal Epithelial Cell stably overexpressing

urokinase-type plasminogen activator receptor

"Yuta Kimura, 'Kimi Sakata, 'Shota Hamano,

12K 0ji Yoshida

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

2 Department of Biomedical Engineering, Faculty of BOST,
Kindai University

[Purpose] One of the driving forces behind fibrosis is
epithelial mesenchymal transition (EMT), a process
where epithelial cells gain mesenchymal properties.
EMT is induced by TGF-p.
(EGCQG) is a kind of catechin and is a substance having

Epigallocatechin gallate

various physiological activities such as anti-cancer and
anti-allergic action. It is becoming clear that cellular
fibrinolysis affects cell function via receptors present on the
cell surface. By using human corneal epithelial cells (HCEC)
highly expressing urokinase-type plasminogen activator
receptor (uPAR), the effects of uPAR and EGCG on
TGF-B-inducing EMT were studied. Microscopic
observation of cell morphology and western blotting analysis
were performed.

[Methods] Lysates from HCECs transfected with
either empty vector (Empty) or uPAR expressing vector
(uPAR) were prepared and cultured in the presence or
absence of TGF-f and EGCG. Fibronectin (FN) and
a-smooth muscle actin (SMA) were used as mesenchymal
markers. E-cadherin was used as a marker of epithelial cell
phenotype and glyceraldehyde 3-phosphate dehydrogenase
(GAPDH) as an internal standard.

[Results and Discussion] When HCECs were treated with
TGF-B and EGCG, there was no significant expression
difference between control and +uPAR cells for FN and
E-cadherin. a-SMA expression seemed to be suppressed in +
uPAR cells. Therefore, EGCG appears to have no effect on
inducing the expression of FN and E-cadherin via
TGF-f signaling. Judging from the expression of
a-SMA, we presume that uPAR is involved in the EMT
induction by TGF-f and that EGCG cooperates with uPAR
in suppressing the EMT induction.

¥—U—F: uPAR, LR, TGF-B. EGCG
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Effects of UV-exposed collagen on cell proliferation and

MMP production in human dermal fibroblasts

Hiroaki Sakaue, Toko Kumagai, Maya Ozeki, and Takashi
Sato

Department of Biochemistry, School of Pharmacy, Tokyo

University of Pharmacy and Life Sciences

[Objective] Extracellular matrix (ECM) in dermis plays
important roles to maintain cutaneous functions such as
elasticity and moisturization. Ultraviolet (UV) exposure has
been reported to accelerate the formation of wrinkles rather
than the intrinsic aging of skin. In addition, abnormal ECMs
have been reported to be detectable in the dermis of
UV-exposed skin. Therefore, these reports allow us to
speculate that UV-mediated ECM abnormalities result in the
dysregulation of dermal fibroblast functions, which in turn is
associated with wrinkle formation. In this study, we have
examined the effect of UV-exposed collagen on cellular
functions in dermal fibroblasts. [Materials & Methods] Type
I collagen solution (1 mg/mL) was irradiated for 24 h with
UVB (75 J/cm?). Human dermal fibroblasts (HDF) were
embedded in gel prepared with the UVB-exposed collagen
solution, and then cultivated to analyze cell proliferation and
contraction.  The

regulation  of  promatrix

gel
metalloproteinases (proMMPs)-1 and -2 was analyzed by
Western blotting and gelatin  zymography. [Results]
Carbonylated and fragmented collagen (termed as photoaged
collagen) was detectable by the UVB irradiation. An
alteration of cell morphology and decreases in cell
proliferation and gel contraction were observed in the HDF
embedded with photoaged collagen. However, there was no
change in the regulation of proMMPs-1 and -2 production in
the photoaged-collagen-embedded HDF. [Discussion] These
results suggest that photoaged collagen elicits a decrease in
HDF proliferation due to the dysregulation of scaffold
formation. Furthermore, the accumulation of photoaged
collagen may exceed the MMP-mediated proteolysis in

dermis, leading to wrinkle formation in the skin.

¥ —U— K :UVB, 2 7—4 > b bRSGHHEH
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Evaluation of carbamylation, collagen cross-linking,
and mechanical strength of bone in a rat model of

kidney failure

!'Yuki Kumazawa, ' Kazunori Mizuno, ' Yuki Taga

'Nippi Research Institute of Biomatrix

Carbamylation is a nonenzymatic post-translational
modification caused by reacting urea-derived isocyanate
with primary amino groups of protein and changes protein
and function. We identified a

structure recently

collagen-specific carbamylation product, named
hydroxyhomocitrulline (HHCit), derived from hydroxylysine
(Taga et al., Cell Chem. Biol., 2017). We found that HHCit
accumulates in tissue collagen with aging, HHCit formation
competitively inhibits formation of mature cross-links, and
the blood level of HHCit is significantly higher in dialysis
patients. It is known that the incidence of fractures is
increased by kidney failure, and thus, we consider that
collagen carbamylation is a possible risk factor of bone
fragility. Here, we investigated the kidney failure-related
alteration of HHCit content in bone and its relationship with
collagen cross-link formation and mechanical strength of
bone using the 5/6 nephrectomy (NTX) rat model.

At 6 weeks after the NTX surgery, the increase in HHCit
in bone collagen and serum in the NTX group compared to
the sham-operated group was observed by LC-MS analysis
using a triple quadrupole mass spectrometer (3200 QTRAP,
AB Sciex). In contrast, there was no change in mature
collagen cross-links and mechanical strength of bone. The
increase in HHCit caused by NTX was relatively low,
comparable to the physiological accumulation of HHCit with
aging. Thus, we consider that HHCit formation was not
enough to inhibit formation of collagen cross-links under the
experimental conditions. We are now performing similar

experiments using adenine-administered rats as another

animal model of kidney failure.

F—TU—R: ORI VL—Tar, aT—F U4,
SN
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The amino acid residues that define the specificity

and high affinity laminin-integrin interactions

M. Takizawa', Y. Taniguchi', J. Toga', K. Sekiguchi'

Division of Matrixome Research and Application, Institute

for Protein Research, Osaka University

Laminins are basement membrane proteins composed of a.,
B and y chains. Laminins elicit a variety of cellular responses
through interactions with cell surface receptors including
integrins. Accumulating evidence indicates that the integrin
binding site is mapped to the three laminin-globular domains
of a chain (LG1-3), whose integrin-binding activity is
strictly dependent on the Glu residue in the C-terminal
region of y chain (y-tail). Recently, we found that the y-tail
directly interacts with integrin, with the Glu residue
coordinating the metal ion in MIDAS of integrin 3 subunit.
However, it has long been an open question how LG1-3
contribute to the integrin binding activity of laminins. Here,
we sought to identify the integrin recognition site(s) within
LG1-3 by biochemical analyses.

A series of Ala substitutions for amino acid residues
conserved among vertebrates (fish, frog, chicken, mouse,
human) and assessment of the integrin binding activity of the
laminin mutants revealed that five basic residues of LG2 are
involved in integrin binding. Electron micrographs of the
laminin-integrin complex showed that integrin always bound
to a specific region of LG1-3 where the five basic residues
are predicted to reside. Intermolecular disulfide formation
screening with a panel of Cys-substituted laminin and
integrin mutants demonstrated that the basic residues are in
close proximity to the surface-exposed acidic region of
integrin o subunit. These results together lead us to conclude
that LG2 directly interact with integrin a subunit, with the
basic residues electrostatically attracting the surface-exposed

acidic region of integrin o subunit.

F—U—F: BEKE JI=v A7 7)

Key words: basement membrane, laminin, integrin
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Collagen XVIII deposition in the basement
membrane zone beneath the newly forming

epidermis during wound healing in mice

! Takahiro Maeba, ! Tomoko Yonezawa, ' Mitsuaki Ono, 2

Yasuko Tomono, >* Ritva Heljasvaara, * Taina Pihlajaniemi,

SKiich Inagawa, ! Toshitaka Oohashi

! Molecular Biology & Biochemistry, Okayama Univ. Grad. Sch. of Med.
Dent and Pharm. ? Shigei Medical Research Institute, * University of Oulu, *

University of Bergen, > Kawasaki Medical School

[Introduction] The skin covers the entire external surface of
the body and maintains the body’s homeostasis. Following
injury, skin wound healing is rapidly initiated. Re-
epithelialization is an important step in repairing damaged
skin and is accomplished by the migration, proliferation and
differentiation of keratinocytes. Collagen XVIII, which is a
heparan sulfate proteoglycan, is known to exist widely in
various basement membranes (BMs).

[Purpose] To investigate the function of collagen XVIII in
skin wound healing.

[Materials & Methods] We used a mouse excisional wound
splinting model for the analysis. Immunohistochemistry and
transmission electron microscopy (TEM) were performed.
[Results and  Discussion] Immunohistochemistry
demonstrated that collagen XVIII was deposited in the BM
zone beneath newly forming epidermis in day 3 and 6
wound. Laminin-332 was colocalized with collagen XVIII
in the epidermal BM zone at day 3 and 6. The deposition of
al1(IV) collagen and nidogen-1 occurred later than that of
collagen XVIII. The ultrastructure of epidermal BM was
discontinuous at day 3, whereas on day 6 a continuous BM
was observed in the region proximal to the wound edge. The
short isoform of collagen X VIII was present in the epidermal
BM zone at day 3 wound, while the middle/long isoforms of
collagen XVIII was present in the epidermal BM zone at day
6 not day 3 wound. Furthermore, re-epithelialization was
accelerated in Coll841 knockout mice compared with that
of wild type mice. Our results suggested that collagen XVIII
plays a role in the formation of dermal-epidermal junction

and the modulation of re-epithelialization.

F—U— R

Key words: Collagen XVIII, Skin wound healing

- 157 -



P20*

DVEBERBER | #a5—50 OMRENR B L UMhIER
D LB

IARET M, BHAFEA, 2EME " EILEE 2,
IINRER] 2 IRERERTE !

PSSt =0 v S A= MY v 7 ABFSERT
BN B AR AL E R

Fox1E 2017 FEOARFRITIHNC, 7 X TEFRIZ LY 1
BaZ—5 o OB EMECTIRRR I AR 7w 7
TANVEOWRN R D Z L 2WE L, AEIEZNAD
D AT =5 v Ol RSO T H MR ST
LDONERSENTT D10 7 AR DAl Rk
1= 5 — 5 o OMIRIRIT 24T > 72, 7 > O Ul Pk,
MR PHE. . AN, BE O T ROlERR NS TR =S
— TR L fa O TICiE LTe, MROE Gy
Bz & 2 Z8VEIR S O i Tl B2 & b U, Pl ok
I WMa =07 CEMREN® 2D Z LB LT
78 oo BBRIRN 2 & (S A BT R G LSV VA VIR %73
Lic, ZHIREICEELZG 25 Frexsrul »
(Hyp) D&% 7T X /WO CHARTZE 2 A, K. Al
& Hl LTIl R TR =2 — 77 o THyp OEIG A3 &
o, Fio, ERRF YU YD) OFEERLEL

BESAT I ZRAE T T b B i T2 & D ATREMEA
RR STz, LCMS Ta T — 7 R ORIFRRERT T <
J & 3-Hyp. 4-Hyp. galactosyl hydroxylysine (GHL) <>
glucosyl galactosyl hydroxylysine (GGHL) % E&# L7~
EIAH INHORITHENNRA LA, FFIT 3-Hyp (ZH
Bz Z < BENDERAB R BN, 2T —F » OFHEE
R AT AT & T A GHRAE DT R FE R0 B W E 703 45 it
THEZRY (ET2 ARMIC & 2 FERMEDOBLL T b I RGRHE
DK ECHHER DARBEITE N AN T2 HILTZ, L EDOfEF )
5.7 X LIRS VB NTE T ] a5 — 7 v olifds
FRRMAHRIND ZEDRW LN E R s = T —
ORI AZEA TR STV b0 L EX
bivd, 7. BUE, IRMEMAREOR TR 25— ot
REee b, v, 7 THETDZEEBFILTED,
D=7 =7 OMWIRICET 527 —# & LTAT —
ZHHFETHRE TENFEBE LTS,

Characterization and interspecies comparison of
bovine organ-derived type I collagen

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

of Medicine

We previously reported that the properties of porcine type I

collagen such as thermal stability, post-translational
modification patterns and fibril formation profile differ
depending on each organ. In this study, we analyzed the
properties of bovine various organ-derived type I collagen in
order to clarify whether this organ specificity of collagen is
maintained in other species.

Type I collagen from bovine was extracted from the heart,
spleen, kidney, liver, lung, cornea and skin by pepsin
treatment. Circular dichroism analysis revealed that type I
collagens from internal organs have higher denaturation
temperatures compared to skin and cornea collagen. When
the amount of hydroxyproline (Hyp) affecting thermal
stability was determined by amino acid analysis, the Hyp
contents were higher in internal organ collagens than in skin
and cornea collagen. In addition, the hydroxylysine (Hyl)
content in internal organ collagens was higher than in skin
type I collagen. LC-MS analysis revealed that the amounts
of 3-Hyp,

galactosyl hydroxylysine (GHL), glucosyl

galactosyl hydroxylysine (GGHL) were also different
depending on the organs.

The cornea collagen particularly contained glycosylated
products of Lys. Furthermore, the kinetics of collagen fibril
formation was different, and AFM observation of collagen
fibrils showed different morphology regarding fibril
thickness and bundled structures.

We found that each bovine organ-derived type I collagen
have organ specificity as well as pigs. It is considered that
the properties of organ-derived collagen are maintained
beyond species. We believe that cells in each organ
synthesize and deposit tissue-specific type I collagen for its

biological role.

F—U—F: aTg—=rr Bt Mg
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Evaluation of collagen-derived hydroxylysine

glycosides as novel biomarkers of knee osteoarthritis

! Tomomi Tanaka, ' Yuki Taga, 2 Haruka Kaneko, > Muneaki
Ishijima, 3 Eri Arikawa-Hirasawa, ! Keisuke Tanaka, !

Kazunori Mizuno, ! Masashi Kusubata, ! Shunji Hattori

"'Nippi Research Institute of Biomatrix
2 Department of Medicine for Orthopaedics and Motor
Organ, Juntendo University Graduate School of Medicine
3 Research Institute for Diseases of Old Age, Juntendo
University Graduate School of Medicine

Knee osteoarthritis (OA) is a joint disease caused by
qualitative and morphological changes of knee joint tissues,
including cartilage and bone, and shows pain during walking
and a limitation in range of motion. There is no biomarker of
knee OA available for clinical use. A definitive biomarker
that enables early and accurate diagnosis is demanded. Here,
we aimed to establish a novel OA biomarker by focusing on
collagen that is a major component of cartilage and bone.

LC-MS analysis of blood and urine samples showed that
the concentration of collagen-specific post-translational
modifications, including hydroxyproline and hydroxylysine
(Hyl), was not significantly different between knee OA
patients and controls (anterior cruciate ligament injury). In
contrast, significant increases in Hyl glycosides, including
galactosyl-Hyl (GHL) and glucosyl-galactosyl-Hyl (GGHL),
were observed in knee OA patients. Thus, we next prepared
antibody specifically recognizes GHL and GGHL but not
Hyl, and established a competitive ELISA method using the
antibody. Comparing urine samples from knee OA patients
(N=31) and healthy subjects (N=43), the GHL+GGHL value
obtained by LC-MS significantly increased in knee OA
patients (p=0.00004), and inhibition of the anti-GHL/GGHL
antibody by knee OA patients’ urine was also significantly
high (p=0.003). These results were better than that obtained
by existing biomarkers, which suggests that GHL and GGHL

can be new good diagnostic biomarkers.

U — TR, 2T~ S A —h—

Key words: osteoarthritis, collagen, biomarker

— 159 -



P22

TVESTAT7 - R E—ERISTF—EDIS—H Y
HERA O DREE

HAER ! SFHET |
Bld 2 KB R

v 1
=N

TCERTHS N

NAF= N v 7 AWTERT
P HORKRY:  ERERARITSERT

1:‘)]:0

VT 4T R U E—1706B KN EAT DL 2T
F =TI fill K 2 A > & PPC KA A 5% 74kDa
DENTEThHD, TAITLHIZ PPC RA A U h3 =
T =T U ERIC R BT D 2 e B R LI DRk
HEZRBERE TR S LT\, ARBFSETIL, PPC R A
A &G C Rk 7 AL N2 2 7B 2 AE

WL, CREEIA IR aT—HF UG RAL
(CBD) & L CHERET D0 MRAE L 7=,

FEARBREITSTER, C Rk Ay MIa T —
PR L B TF I E Lol Theb b,
C KisEZ AL MIaTd—F O =@ELEAMEZE
L THREAT D ZENHLMNE ol E5ICE, BEA
DAY =2 T 7 —FHEDO CBD THLHZ7uaA MY Y
TAh b A NYT ¢ AH¥K CBD & DG SER AT -
Too FEAFEBRICE D | C Rt 7 A MIAEBSGMHT
IR~V aZ =7 NIfEGT 22N BMNERD
ZOMEIFTZ7 e A RY U AHEK CBD EFEEETH -
7o CHRKmEZ AL MO—WESNIZZ 2 A R V0L
2k CBD & K& < B2 D73, in silico —RAEE T 24T
FEMBEELE LB —ETUHE LA NNEEKD K
WEEDOAITHEL L T\ D & PSR, CD A7 h
SV D O ZPAEETHIT S W O RS ORI
felL Tz, 2L, CERIEmEZ AL REIB AN
TU AHK CBD Tl FAT B or— M O AN B e
DT ENRMABNETRY W OSLRREEIL I D ATREME
DRI STz,

DEOFER, 7V T T ARV E—a T 5 —8
D CHImEZ AL MICBD & L%, 74kDa 227 7
F—FBIZBWTHEE N A A DT —5 3 iRiEE %
RETHZERH LN T,

Identification of a novel collagen-binding domain

from Grimontia hollisae collagenase

Keisuke Tanaka'*, Naoko Teramura!, Osamu Hayashidal,
Katsumasa Iijima', Teru Okitsu?, Kazunori Mizuno' and
Shunji Hattori'

INippi Research Institute of Biomatrix

2Institute of Industrial Science, The University of
Tokyo

The collagenase secreted from Grimontia hollisae
strain 1706B is a 74 kDa protein that consists of two parts;
the catalytic domain and the C-terminal segment including
bacterial prepeptidase C-terminal (PPC) domain. The
function of PPC domain from G. hollisae collagenase is
unclear, however we have found that the C-terminal segment
positively contributes to the collagenolytic activity as a part
of the 74 kDa collagenase. Here, we produced the
recombinant protein of the C-terminal segment,
examined its collagen-binding capability to confirm whether
the C-terminal segment serves as a collagen-binding domain
(CBD).

The binding assay showed that the C-terminal segment
binds to native collagen, but not to denatured collagen
(gelatin), indicating that the C-terminal segment binds to
collagen by recognizing its triple-helical conformation. Next,
we characterize the C-terminal segment by comparing with
the CBDs from Clostridium histolyticum collagenases
through binding assays, sequence alignments, in silico
prediction analysis and circular dichroism analysis. The
C-terminal segment possesses the binding affinity to various
types of collagens under the physiological conditions
regarding concentration and pH. These binding
characteristics of the C-terminal segment is similar to those
of clostridial CBDs. The C-terminal segment has a
completely different primary structure from those of the
clostridial CBDs, but in silico prediction indicates that the
C-terminal segment may be homologous to clostridial CBDs
in secondary structure. CD analysis also revealed that they
were similar in the percentage of protein secondary structure
content. However, the C-terminal segment possesses a

and

salt

different proportion of antiparallel B-sheet components
compared to the clostridial CBDs. These results suggest that
the C-terminal segment might be different from the
clostridial CBDs in tertiary structure.

In conclusion, the C-terminal segment from G.
hollisae collagenase is a novel collagen-binding domain and
enhances collagenolytic activity of the catalytic domain in
74 kDa G. hollisae collagenase.

F—U—FR:
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Key words: bacterial collagenase, collagen-binding domain

— 160 —



pP23*

RJRTFE X-Hyp-Gly ZBEFTSa5—45 ks
BYMOERNEEXRDOIEERE - BRBICE-5T4R

'EBZE TR, | LEME. AR,
BERM, R, KRR

RRIRIERL, ' B

NA A~ N U w7 ARFEET
PHEERER RS 7B AR

l=wr

AN %]?’

27— UMK G OFERUZ AR % 7o bSR3
WEINTEBY, IBFEOMEICLY, 27 —F lkA
VAT F RRZDOEBERORETHDL EEZ B
TWd, TNETIZHE XX, a7 =7 kA ) a7
F FD, MlaLAROIFERBNC B L b2 L,
Ta U HBRICE D ERSND RN T— 7 B
S kU A7 F R X-hydroxyproline (Hyp) -Gly 23 453{k
REFEHNZRET L2 2MELTWVD,E I TARIFET
EVAEBEMEAT T R X-Hyp-Gly ZmE AT 23 a vl
BESR R = 7 — 7 K53 % (GDCH) 23, RRERTE
FOERHENC b 72 D3 R A2 AR CRME 2 HIW T
WIeEAT 572,

6 WO ME BALB/c ~ 7 A% 14% 0 B A & ARk ot
WERE) E 7213 10% 8 ¥ A > +4%GDCH & A7k (GDCH #%)
T 10 AEEE L, MK - N - BRI O R Ry
(VAT — LOHERRRA) . 36 K OVE B orE Rt
BEK 7 DT 21T o 72, ZOfER, GDCH A IS &
7~ ATIE, P oz L RTF a— R AR DO
. BEAEMEE S ORBMIR OfE/ N e & IR AR~
DOIEMRRD b MFlET O =2 VAT o —/VElE E5R
LTEY, 2, EROEFEEHERFOT-OOG & T
HEnb, 5%, GDCHERUZ X A1fH Y REBEEOHM
FRAEEL, 2 L AT m—/L DRI - %mkwwaaow
T, SOICFEMICHREET D, GDCHIZ X v fRE T
%%ﬁﬁ@%#wwgmnaﬁﬁmﬁﬁéﬁﬁﬁﬁﬁ

XD BV Do T2, A RO FEBR TII AR ~ v A %
FAWTZ8  AERIC BT D GDCH O'F ~DBhFAZ VT,
BHFRIEE T VD K 9 7B Mags 5k TOMEEN L &
EZD,

Effects of X-Hyp-Gly-rich collagen hydrolysate on

lipid and bone metabolism in mice.

! Chisa Tometsuka, ' Yuki Taga, ! Masashi Kusubata, ! Yuki
Kumazawa, ! Xiaoyan Yang, ? Noriko Funato, ! Kazunori

Mizuno

!'Nippi Research Institute of Biomatrix
2 Department of Signal Gene Regulation, Tokyo Medical and

Dental University

It has been reported that ingestion of collagen hydrolysate
has various beneficial effects, and recent findings have
suggested that collagen-derived oligopeptides act as active
ingredients. In our previous studies, collagen oligopeptides
and collagen hydrolysate affected lipid metabolism in vitro
and in and  collagen-derived

vivo,  respectively,

X-hydroxyproline (Hyp)-Gly-type tripeptides uniquely
generated by ginger protease showed promoting effects on
osteoblast differentiation. In this study, we aimed to evaluate
the effects of ginger-degraded collagen hydrolysate (GDCH)
that substantially contains the bioactive X-Hyp-Gly
tripeptides on lipid and bone metabolism in vivo.

Male BALB/c mice at 6 weeks of age were raised with
diets containing 14% casein (control group) or 10% casein +
4% GDCH (GDCH group) for 10 weeks. In the GDCH
group, blood cholesterol and triglyceride were significantly
decreased, and the size of adipocytes in white adipose tissue
was also significantly reduced. While at the same time, the
cholesterol level in the liver was increased in the GDCH-fed
mice, which is possibly to maintain the lipid homeostasis. As
further experiments, we plan to analyze the detailed
of blood
induced by GDCH

intake. No beneficial effect of GDCH on bone metabolism

alterations of subclasses lipoprotein  and

absorption/excretion of cholesterol

was observed in this study using the young normal mice. An
osteoporosis model would be appropriate to evaluate the

effects of GDCH on bone.
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BT AL, A~ TR PF Oy
ANTBT DR IRIERETH L0 E I hEHE L%
L7z

[F55]  AB49 #MlaA TGF B 1 Hili+ 5% & bk~ —
71 —8I5 7 Toh 5 (E-71 K~V > ) mRNA ZE L3 A549 Hl
FoClIRE<HBA Lz, ENTIZBITD 25+ X O
AR D T2 DB ET VT KON AB49 HfLZ S
XsiRNA & h T > A7 =27 2 g L, TGF-B1 T 48 I
425 &, bl~—7— (E- F~U >, BEA
YFY) ORISR LEE~— B — (COL1A2, 7 4
TRy F ) OFBEORWLB AT,

[F53E] OF X 264 L Lz RNAL I2L B0 A Loy
Y70 ENT BRI R FIT/ERH T 5 2 & C, #ilc/e IPF
DIRFEHRNE & 72 D REMEDN B D L& 2 bl

MoleculeX siRNA attenuates bleomycin-induced pulmonary
fibrosis

K Ikemura', E. Gunduz>3, M.
M Tachiki!, T

OF Hatipoglu'?, E Uctepe?®,
Gunduz??, M. Acar’, T Nishimural,

Ohtsuki', S Hirohata!

!Okayama University Graduate School of Health Sciences;
2Wakayama Medical University Hospital Otolaryngology:;
3Turgut Ozal University Department of Medical Genetics.
(Turkey)

[Objective]

disease that is characterized by the deposition of an

Idiopathic Pulmonary Fibrosis (IPF) is a

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. We found that molecule X 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 molecule X in IPF
pathogenesis, with knockdown of molecule X 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 AS549 cells (lung carcinoma). In addition, we
knocked down molecule X using siRNA to determine
whether the use of molecule X siRNA is an effective
therapeutic strategy in mice with bleomycin -induced PF
[Results] Stimulation of TGFP1 greatly decreased the mRNA
level of the epithelial marker genes in A549 cells. Then
we investigated the effect of knockdown of molecule X
by siRNA on the EMT. In order to investigate the role of
Molecule X in EMT. In animal model and A549 cells were
transfected with molecule X siRNA and treated with
TGF-B1 for 48 hours to increase the expression of epithelial
markers (E-cadherin, vimentin) and to decrease the
mesenchymal markers (COL1A2, fibronectin).

[Conclusion] Silencing EMT-related genes by RNAIi has

the potential to revolutionize current treatment standards.

F—U— N ReREPEIHRGHELE, [ AR

Key words: IPF, EMT
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%2 % AP+ 12, Klaus von der Mark?, Harald Lanig?

VRO R - A2,
2 Nikolaus-Fiebiger Center of Molecular Medicine,
Friedrich-Alexander University
3Central Institute for Scientific Computing (ZISC),

Friedrich-Alexander University

(5%

Fibulin-4 [ ZHMERRMEIZ IC LED X R E T e b
TIEEDOBIEFERIC L 28R 2 £ O M8 FEES K
JEARIE NS S AU TV %, Fibulin4 |X, 6 2® EGF
Bk R AA & CHRD fibulin type C-terminal domain 7> 5
DA, N KD EGF £k KA A ANTEHEO LD LT L
HipoTWb, RFFETIL, ZhETICHESNA TN D
EROHF T, EGF RAA DI 7 LFEEMHICES
TH2MDOT I ) RER (EGF2 @ E126K, EGF4 @
D203A) (219 W& D& L% o5 T8 ) B L0 fEdr
L7,

[F7ik]

5 T B SIFRIRMT D= @ fibulin-4 DOEFLITE R
fibrillin-1 @ EGF £k R A 1 » ORE&E &2 B ICER LT-, %
7o Var el yr MU R R L, BRI
K DB 2% in vitro THRHT L 72,
[R5 & & 4]

5L fibulin-4 ClE, BMERRKER > TdH D LTBPI,
LTBP4, fibrillin-1 72 &lZxb3 2 #5617 & QNS AR
~ MY w7 A~DREOIK TR I,

Sy FENHARITIC L 0 2D 2 FEOE BRI L
VU LRERICEET AT VBOERTIEH D, HT
LAY U LREENE RS> TNDDITTRNI L &S
512 EGF3 & EGF4 DD/ — I HEEN R RZETH S &
WO FERNE SN2, E126 1% EGF2 O N KM AL E
DR ZOT I EBRIRIE OB BEAL T OREEIZ
BLTCNDIEERELTND,

Molecular Dynamics simulations on human fibulin-4

mutants

Takako Sasaki ', Klaus von der Mark?, Harald Lanig3

! Dept. of Biochemistry, Faculty of Medicine, Oita University
2 Nikolaus-Fiebiger Center of Molecular Medicine,
Friedrich-Alexander University

3 Central Institute for Scientific Computing (ZISC),

Friedrich-Alexander University

[Introduction]

Fibulin-4 is a 50 kDa glycoprotein and plays an
important role in the development and function of elastic
tissues. Mutations in the human fibulin-4 gene EFEMP2
have been identified in patients affected with various
arteriopathies including aneurysm, arterial tortuosity,
stenosis, and other defects of vascular and elastic tissues, but
the molecular basis of most genotype-phenotype correlations
is still unknown. Here we present biochemical and computer
modeling approaches designed to gain further insight into
changes in structure and function of two fibulin-4 mutations
(E126K and D203A).

[Materials & Methods]

The fibulin-4 model without N- and C-terminal domains
comprises five EGF domains 2-6 and was built using the
solution structure of a pair of calcium-binding epidermal
growth factor (EGF)-like domains of human fibrilin-1 as
template.

Recombinant wild type and two mutant proteins were
expressed and purified for biochemical analyses.
[Results and Discussion]

Molecular dynamics studies indicated that the E126K
and D203A mutations do not necessarily result in a direct
loss of the complexed Ca?* ion, but in significantly enhanced
fluctuations within the connecting loop between EGF3 and
EGF4 domains and other conformational changes. These

results may explain the changes of the observed biochemical

properties of the E126K and D203 A fibulin-4 mutants.

F—U—F: fibulin-4,

Vial—Tal

AL N R

R

Key words:  fibulin-4, mutation, computer simulation
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EEEDREREREOREFHREN

ORI, AR

A

A T AR M AR E TR

(] BB OME L, BRI D & FHEEM £
THELANARE SN Z v R B bR Sh D v —
MROEEERTH D, IR, 2 OREERHED &
Jied D RRPEHEFFORL AR TR B2 R DBk & U CTIER 2,

[BA9)] FEECHT b RGMAR o SRR AR S 5 i
KTHDHN, EOXICLTHMOBREIZRETSD
M ELEOL DI L THEEREZEEST 00, RPT
H%,

[FEBIJE] B ¢ elegans 1ZENEBHTHY .
JEED EFER LY THLHTI=00 IV RHaT—47
VEENEEAE THHMIT S Z LT ER Y %y
BOREERTTHZEDTEXLERTT L TH D,
Fexix, WIEMED IR Z v 37 B OB ORRRR
EEHOLNPCT BRI, ¥ AREREIFE C
elegans % W TCTRIEE Y VR VETHD IV Bla o
—F A RF Y NIk FroaifbEiTo T,
[FER & B8] SMEOREMR Y v 7'H IV o
— AR NI BT UNMR T LI E R D
JITENRE — 2 BT HRB NI o T, & HIZAAL
KD RIEZEIEIC L CERKOR Y V) —=0 T %
T IV Bla 5 — 57 U B RTE R & 50 28 Bk
ERINL LT, ZRUHOEREKTIE, IV a7 =47 0n
FEIENRIZ S E R E L2 WRBISS ek | BREEICRF
£ LWl GFP BN EEFEIZRET 2 Lo 7n %k
BRI R LTe, 2D OBIESRERIE, ReBIAIZ IR &
VNI BEDORAERIRET D0 TN FETH I L a
IR LTS,

Genetic analysis of basement membrane deposits in

C. elegans.

!Shinji Thara', Kanae Matsuo', Akihiro Koga1

'Department of Chemical and Biological
Engineering, Ariake National College of Technology,

[Introduction] The structure of the basement membrane
(BM) is evolutionarily conserved from invertebrates to
mammals. They function as effective barriers that
surround distinct tissues and prevent the aberrant
traffic of cells across tissue boundaries.

[Purpose] Although BMs form the basal surface of all
epithelia, little i1s known about the delivery and
remodeling of BM proteins.

[Materials & Methods] Caenorhabditis elegans is a
semi-transparent soil nematode that is used to visualize
major components of BM proteins such as laminin and type
IV collagen in vivo by fluorescence tagging. To
understand the localization patterns of BM proteins
in vivo, we used the CRISPR/Cas9 technology to visualize
three BM structural proteins using the fluorescence tags.
Using these fluorescence-tagged transgenic lines, we
conducted ethyl methanesulfonate mutagenesis screening to
isolate ael-1 (Abnormal Localization of Emb-9,
homolog of type IV collagen in C. elegans) mutant.

[Results and Discussion] The ael/-I mutant exhibits
less type IV collagen localization on the basement
membrane. We are in the process of characterizing
the ael-1 mutant in detail and accordingly
elucidating the regulation of delivery to the cell
surface. Our genetic analyses suggest positive regulation to
determine unique localization patterns for BM proteins in C.

elegans.

F—U—F: KR IVREaZ -7

Key words: basement membrane, type IV collagen
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427077 —ETRELEVVREIRIS—SFU0

tEEfAT

" BhmEs . R, KB IR, ' 2EME

TH=v " A F~ U v 7 A0F5ET

[ —7 o dfifast~ b Y v 7 2O EERSY
Thh, RWZEHOLEABERE ZOMmEOEIE=E
OEAMEK (T XTFR) BRI TS, T
a7 F R 2 T — 7 DTN, TGO
FERICEHETHY | FlmEOMEIZELY, XA
nr 7T — (T 7F=V) 2o TTueX7TF NE
AW T2 Z LT IR a T —5 0 ORMEAREN K
ST D EAmESN TS (Kunii et al.,
J. Biol. Chem., 2010) , £ZE7u7 7 —FIEER
RIS BT DX I ENMBERZTH Y . 3R
I FF—BEEICMZ/ a7 A —BiEE b AT
HIENHMOLNTWS, ZHETICHAIZ, Z02=
— 7 iR e T T —BERMA LTIl T — 7
KR # B LT\ 5 (Taga et al., J. Agric.
Food Chem., 2016) . AWFETIL, =27 —7F L Ofife
TR RECEVE EVE IS X2 N K, C RimfEigk D & 5-
E LIS ¢ 5720, £ 7T T —E &
WC T B a7 —5 v ORmEk A G L, = OB R
WairH>Z iz,

UV RERRIEE TR 2 T — 7 (ASC) EAEET
n77—tL22CT1 HEA »Fax—hFL7, NK
URECAIERAT DGR, AT T 7 —FPidal (DD
Met™Gly*# A d L a2 (1) 4D Met®-Gly' fi5 & & GIWr
THZLEBHBMNE 0T, 2D OYIREALIE =R
LREAMBIRNIZZEL TR, 77 F=U X 50
AL L0 b I BICNICH Tz, B, EETuTT
— B CHEE L 72 ASCIZ DWW T, BRAETEZ R AE-CBVEE B 1
DT 1T THE Y . &5 C RO UIWTEAL & &

IHTIZEVRIEEZRAAD TETH D,

Characterization of bovine skin type I collagen

treated with ginger protease

! Yang Xiao-Yan, ! Kusubata Masashi, ' Kazunori Mizuno,

"'Yuki Taga

"'Nippi Research Institute of Biomatrix

Type I collagen is a major component of extracellular matrix
and consists of a long triple helical domain and short
amino/carboxy non helical domains (N- and C-telopeptides).
The telopeptides are important to form intra- and inter-
molecular cross-linking of collagen. A previous study
reported that kiwifruit protease (actinidin) produced
monomeric type I collagen by hydrolyzing peptide bonds at
the telopeptides, which markedly affected fibril formation
(Kunii et al., J. Biol. Chem., 2010). Ginger protease is a
cysteine protease abundantly present in ginger rhizome
(Zingiber officinale). The protease has strong gelatinase
activity and also weak collagenase activity. We used the
unique plant protease to produce a novel type of collagen
hydrolysate as a functional food (Taga et al., J. Agric. Food
Chem., 2016). In this study, we aimed to characterize type |
collagen treated with ginger protease to further estimate the
contribution of the N- and C-terminal regions to fibril
formation and thermal stability of collagen.
Acid-solubilized bovine skin type I collagen (ASC) was
incubated with ginger protease at 22°C for 1 day. N-terminal
sequence analysis of resulting ASC revealed that ginger
protease cleaved between Met® and Gly* in a1(I) chain and
Met® and Gly’ in a2(I) chain. These cleavage sites were
located in the triple helical domain and a little inner region
than those of actinidin. We are now performing fibril
formation and thermal stability assays of the ginger protease-
treated ASC. In addition, we are going to try to identify
sites in the C-terminal

cleavage domain by mass

spectrometric analysis.

%
X—U—K: T AETuTT—E, BiEE
F%

Key words: collagen, ginger protease, fibril formation
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EHMBRECETIHAET IO VBRSRER

TMEM2 D FETR & & U REAR AT

Tglel gz ks Rk HEEOR
VR

PERERRY B0

[F5)] e 7 v X, e
Sh~ b U w7 AERERRT HEERERKFTHY |
Flix OFEIZBWCIEEER S ESBEEL T D, Bx
. R IZ 38U T HYALL <2 KTAAL199 & W 7= HA 4 fif
FEE D B L Tl 0 | Pl Bk b 2 (2 L
TWAHZ EZRWE LT, A1 72l HA Rl &
L T & 7= Transmembrane Protein 2 (TMEM2) D4
FEIZRBI D RILE L OBSREfRIT 21T > 7=,

[71E] (1) GFTOIBR L. 6 B A L R M R
& WS AT 100 B SO\ TSRk R e s 4
UWC TMEM 2 O3B A F7_ 72, & 512, TMEM2 383 & B
IR ER AR R F O A AF I & OFEBIBIfR 2 B &
SEBMNT AT Lz, Q) U T AT AL RT-
PCR 1 C e MERRARIZ 31T 5 TMEM2,KTAA1199 @ mRNA
FEHLZ T TMEM2. KIAA1199 DI&HLANE W HINuER %
FNENDREN) siRNA T/ v 7 X L, EERD
EAbZ T ~T,

[ SR ] (1) Sk e £ C I LRk O R AET 12
BT 25 TMEM2 D388l A4 22 1] (22%) (Z@8 Tz, &4
IR, TMEM2 @ BLRE MR BB IC i L CTH R
(ZHED o To (AR P R 12.5 % H vs25.3 0 H.
p=0.013), F7=, ZEEMATIZIBVTIE TMEM2 &3EEL
(NP — REb: 1,981, 95%f{2 8 X [ : 1. 172-3. 349
p=0. 011) N FHARRZ THT M AFTh o7, (2)
TR AR D — 5 C TMEM2 , KIAA1199 RJ5 0 mRNA 0
BB AR KIAALL99 O / w7 X o Tl ERED
KT LD L, TMEM2 D/ > 7 oA K- CiliE
AR TLE LT,

[#55]

TMEM2 [ T RIZE L L Tz, TMEM2 1 HA O fR#t
FREEC KIAALL99 EAHARICIER L. BEEOH7=/ela
A —7 Nl DAl B D,

(Hyaluronan : HA)

The role and the expression of novel
hyaluronidase TMEMZ2 in PDAC

Yuzan Kudo, Norihiro Sato, Yasuhiro Adachi, Takao
Amaike, Atsuhiro Koga, Keiji Hirata

Surgery 1,

University of occupational and environmental health
[Introduction] Hyaluronan (HA), a major extracellular
matrix component, is closely associated with tumor
development in various cancers. We previously reported that
HA-degrading enzyme such as HYALI1, KIAAI1199, is
overexpressed and promotes malignant transformation in
pancreatic ductal adenocarcinoma (PDAC). This time, we
performed expression and functional analysis of
Transmembrane Protein 2(TMEM?2), newly reported as HA-
degrading enzyme in PDAC.

[Materials & Methods] (1) We used immunohistochemistry
to analyze TMEM2 protein expression in FFPE tissue from
100 patients with PDAC resected in our hospital. The
colleration between TMEM?2 expression and overall survival
of clinicopathological variables was analyzed using
univariate and multivariate analysis. (2) The mRNA
expression of TMEM2, KIAA1199 in PDAC cell line was
examined by RT-PCR. For knockdown of TMEM2 and
KIAA1199, corresponding specific siRNAs were used.
[Results] (1) Immunohistochemical analysis revealed high
expression of TMEM2 in 22(22%) of 100 PDAC tissues.
The overall survival was significantly shorter in patients
with high TMEM2 expression than in patients with low
TMEM?2 expression (P=0.013). In multivariate analysis,
high TMEM2 expression (P=0.011) was independent factor
predicting poor prognosis. (2) High expression of both
TMEM 2 and KIAA 1199 mRNA was observed in a part of
the PDAC cell line and the migration decreased by
knockdown of KIAA 1199, whereas the migration enhanced
by knockdown of TMEM 2.

[Conclusion] TMEM2 was overexpressed in PDAC.
TMEM?2 may interacts with KIAA1199 on HA metabolism

and be a new therapeutic target for PDAC.

¥—U— R B, b7, TMEM2

Key words: PDAC, Hyaluronan, TMEM?2
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Ho LM T v REBBLI-E &N ETIL
tToomFMEo S

VIS, 2L

VU HUUER ST PE SE RN G o 2 — 2 T IR T R IR B A
R

R
R AR 23 R~ & 433 D BR. Mia)E P o ECM
T EBEE TG U TlEE Z b S D, L, 20X

IRV ET Y I LVENTH ECM @n’:ﬂ%ﬁ%ﬁii\ﬁi
DI AR D 36T 5 2 2 B O RTINS HIENL TV
%o & 2 CARBFIE T, ARSI TS %t%*%u‘mwb
ECM % HIRGE IS S, B {bBp Tz L2
GRSy D 2 B AW T 5 Z &l2 kD 5
43ibEE D ECM &8l L= AR T v 2B LT, £
TAER U727 v ECHiFMiao b 2355 L, ECM
WHGIZ S 2 B R 88 % 5 M L 7=,
[ T8 1%]
~ U A AEHIERE C2C12 & bikiEts . S mmistAl
TT VAR ZATUVN, & DT iR 2 5 2 &
CThUl kA2 1T . ECM %%v%kﬁ;@w:o TERL 72
ET IV EICHE C2C12 Ml & 7R, R L., a3k
SRa1T o7,
[RER LB
%%wW®MﬁkmmgﬁimeM@%ﬁﬂ&—y
D LIRREA E L. DA 41T o 7=, (L
72 ECM €7 /v ECTHE, fifbxFga L2 A,
m@%@>MW[%@ﬁbtvk)/ﬁX(fm%%
ECM) LT b bIRtES iz, SHICZEDA D=
A L% il d 5 7212 o bz 4 5 Ids D3 B E
ZEHI L& Z A b9 ECM L C Ids OFBLAN
fil STV, 72 2 OFBLHNIEL BMP ORIMNICE Y
oL lpot-, 0D, S ECM | Tix
BMP ¥ 7 AR SNz Ids OIEBBIH S
. FORER., bt ST B 2 b,

Myogenesis on in vitro ECM models mimicking ECM

at stepwise myogenic differentiation stages

'Takashi Hoshiba and *Natsumi Yokoyama

Tokyo Metropolitan Industrial Technology Research
Institute, *Yamagata Prefectural Yonezawa Kojo-kan Senior

High School

[Introduction]

When myogenesis is proceeded, ECM composition is
changed according to myogenic differentiation stages.
However, it is not well understood the role of this ECM
remodeling and how remodeled ECM regulate myoblasts
differentiation comprehensively. Here, we prepared in vitro
ECM models mimicking native ECM at stepwise myogenic
differentiation stages with in vitro myogenic differentiation
culture and decellularization technique to remove cellular
components specifically. Also, we examined the effects of
these in vitro ECM models on myogenesis.

[Experimental]

Murine myoblast cell line, C2C12 were cultured under
myogenic condition. After the culture, the cells were

specifically removed by detergent/alkaline treatment,
followed by nucleases treatment for the preparation of in
vitro ECM models. And the experiments were done after
C2C12 culture on these ECM models.

[Results and discussion]

The myogenic stages were determined by myotube
appearance and myogenic gene expression pattern. After the
decellularization, C2C12 were again cultured under
myogenic condition. The myogenesis promoted on the
model mimicking ECM at early stage (early stage ECM) the
most strongly. The expression of myogenic inhibitory
factors, /ds, was suppressed on early stage ECM. And this
suppression was recovered by BMP. These results suggested
that early stage ECM suppressed BMP signaling to suppress
Ids expression. And this suppression of I/ds expression led to

the promotion of myogenesis.

F—U— R Wik, ERSET L

Key words: Myogenesis, in vitro ECM model
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REIHESBHRFOEHIEINT S HIF-1a BAEEL
BESRBFREEIEES O AHR

PRIFEEZS 12, AM—HF 12, 7255 12, Fi ekt
L3, BROKJERE 14, ph 3214

bR R TR T e B e & i SRR B RE 5200 B
2 RIGRFBEY ~EY T = 3 U
3 AERPERIE NRIRLARFE ) ~EY T —2 3 il
tRIERFAEMER I PR R

AMEHIER CIIMEE 2 L BB IR L TR O R
SCTBIAEE A2 H AU ARE) & Wb D E AR ALE AN i S
5. LovL, TolEL LTAT 50N BEEEH R
BEERE TR TH Y, T OEERRREIT GO
BHELE Wb TS, LT, Lok AMFENEIT L
TLEIE, UnEYTF—var (BT, UN) S AD
PHRITZ L E SN, RO X D R ABOMBEE THAT 5
DOHMEZ 5 U, WO TRHICE O 2 LER S H. — 1,
FATF R T BREG OBRMEILOEN S T & LT
hypoxia-inducible factor (HIF) -lo WAEEINTEY,
B BRI CTlxZ OB % A CHE T 5 &ML OHET
NI S D Z EZENDOTWD, DFE D, REjN ML
7285 T U IRAN D e T 512 & > T HIF-1a O3 H AL
FL, ZO®RITY NI N LTI B O Lo
EATHHNICR B TIZ R VW EZBNRD. 22T, K
WFETIET » MEEEIAEIET VA2 AV, 1) RELE
DOHOARERE, 2) REIOMEFLE T HIF-1a BLEKZ %59
HEHRE, 3) ARE)2 Bk D b T AFHICERENET
PEHIHEEEN 217 5 U NI ARE, 4) ABEI O T
HIF-lo PHEIRZJeATHG L, A8 2 % L0 BIGHE
BEITOHBEE Vo4O T 0 ha L E#REL, b
FEOMICOVWTHE L., R, eI ABICBITD
HIF-lo B &L a7 -7 U368 &, 260K
transforming growth factor (TGF) -Bl, o-smooth muscle
actin  (SMA), type I - 1II collagen #4140 mRNA
BRI, H G E PN AREREE VNP AREL D A
BIUKECH /. iz, EREETYE I rI Bk 3k 58 &
RN AREREE VN ALV ARICRETH 7.
B, TRTONRT A= L LR OB L ORI
HEEEROEN>TZ. LLEOFRER L, REjoEfE T
HIF-lo [HESRZEITRE- L, 0%, BEXEGRME
HIAEEE 21T 5 2 & TRENHE D BT DAL 72
B QNG O HETT 2 il 5~ 2 23, PRI & 2 FH RN R
IR T ERIR S T

Effect of combination with HIF-1a inhibitor and
twitch contraction for immobilized-induced
muscle fibrosis

Yasuhiro Kajiwara "2, Yuichiro Honda !, Natsumi Tanaka ',

Hideki Kataoka ', Junya Sakamoto %, Minoru Okita '

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

2 Department of Rehabilitation, Nagasaki University Hospital
3 Department of Rehabilitation, Nagasaki Memorial Hospital
4 Institute of Biomedical Sciences, Nagasaki University

In acute care, immobilization treatment do to patient with
trauma for rest and promotion healing, muscle fibrosis
leading to joint contracture occurs as adverse effect.
However, no therapeutic effect can be obtained even if
started after the

immobilization-induced muscle fibrosis. On the other hand,

rehabilitation  is development of
we suppose that hypoxia-inducible factor (HIF)-1a is one
of target factor of muscle fibrosis, we revealed that HIF-1a
inhibition suppressed the progress of fibrosis in rat soleus
muscles. Therefore, the progression of muscle fibrosis may
be suppressed by rehabilitation after HIF-1a inhibition via
preliminary administration of drugs even if patient need
immobilization treatment. Accordingly, in present study,
we investigated this hypothesis using an immobilized (with
fixation of both ankle joint) rat model. The rats were
divided into 1) IM group; immobilization only, 2) YC-1
group; treated with YC-1 as HIF-lo inhibitor, 3)
Rehabilitation intervention (RI) group; twitch contraction
after 2 weeks immobilization, 4) YC-1+RI group; treated
with YC-1 in immobilization period and twitch contraction
after 2 weeks immobilization. In the result, HIF-1a and
collagen content were lower in the YC-1 and YC-1+RI
groups than in the IM and RI groups. In addition,
transforming growth factor (TGF)-f1, a-smooth muscle
actin (SMA), and type I and III collagen mRNA expression
were lower in the YC-1 and YC-1+RI groups than in the
IM and RI groups. The range of motion on dorsiflexion
was higher in the YC-1 and YC-1+ RI groups than in the
IM and RI groups. Moreover, all parameter showed no
significant differences between the YC-1 and YC-1+RI
groups. In summary, rehabilitation after HIF-1a inhibition
via preliminary administration of drugs suppressed the
progression of muscle fibrosis, synergistic effect by
combination of rehabilitation and HIF-1la inhibition was

small.

F—U— ] HBHEL, HIF-1o FRER, BIUHEES),

Key words: fibrosis, HIF-1a inhibitor, twitch contraction
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%x:mwmibiﬁ%mﬂ%&mb AT VLA

DOAEMMHIZ EAEIZ 7 LV EARAFILAIEHZRICTL Y
AR LT, 77 AR SO 2 EQEIL, LAY

A ') I a—FAHRIC KD = A Ty
R N R RS EBR I AV, & 61T, Rl—Hiik% M
WCTT 4 TDR— )b~ Mot z2ITo7-. [
WRELBLE] yu—=U TSN AY T LA cDNA DA
HEHEEIFNE 1571 bp Ta—F ¢ > FHEIKIE 1335 bp, 4
T2/ BRECHINE 445 FRIECTH o 7= AR B L7 2
VLA NFHI 45 kDa DHL— NV RER L, HAEE
DT 4 IR LT, KV RELIZAT 7 4 71280
TEOEHEENENLE., 612, m—~T 2 Mg
EYZ I 0, HLA Y T LA UHRIET 7 ¢ T O TR
LB Z BN DN SN DERRIEZ G, L7z,

75, kR P E IR EEA L EER AR L., LR
DFERLD, AV LA 37 T OHBOIEEICLEN
WL, 7250 ] ORMICEERE S Thd &H5
ZBHiD.

Characterization of jellyfish-specific extracellular

matrix protein, mesoglein

Ayumi Uchida, Katsuhiko Arai

Department of Tissue Physiology, Tokyo University of
Agriculture and Technology

[Introduction] Mesoglein was reported as a component of
mesoglea in jellyfish by Matveev et al. However, the
complete cDNA sequence and its function has been clarified.
[Purpose] In this study, we tried to determine the complete
cDNA sequence and to analyze the function of mesoglein by
production of the recombinant protein. [Materials &
Methods] Several developmental stages (ephyra, metephyra
and medusa) of jellyfish (Aurelia sp.) were obtained by
breeding of the polyp in artificial seawater and feeding daily
with freshly hatched Artemia. Full length cDNA of
mesoglein was determined by RACE with ephyra-derived
mRNA and the recombinant protein was synthesized with
Brevibacillus expression system. These samples were
subjected to western blotting and cell adhesion analyses.
Furthermore, localization of mesoglein in the ephyra was
analyzed by whole-mount immunohistochemical staining.
[Results and Discussion] Full length of cDNA corresponding
to mesoglein was 1571 bp and an open reading frame of
1335 bp encoding a protein of 445 amino acid residues.
Western blotting revealed approximately 45 kDa single band
in the extraction of jellyfish and the content of mesoglein
increased according to the growth. In addition, it was
revealed that mesoglein was secreted as granules from the
anlage of tentacles. On the other hand, the recombinant
protein corresponding to mesoglein showed inhibitory
activity for cell adhesion. As results, mesoglein increased
according as the growth of mesoglea in jellyfish and is

thought to be a important to form the umbrella (exumbrella

and subumbella).

F—U—F:IRXIT7, AT VLA
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Overexpression of HAND1 in Long Bones Decreases
the Expression of Type I, V, and XI Collagens

!'Noriko Funato, 2 Yuki Taga, > Masashi Kusubata. ' Lindsay E.
Laurie, ** Hiroki Kokubo, ** Yumiko Saga, > Kiyoko
Ogawa-Goto, 2 Shunji Hattori

! Department of Signal Gene Regulation, Tokyo Medical and
Dental University

2Nippi Research Institute of Biomatrix

3 Division of Mammalian Development, National Institute of
Genetics

4 QGraduate School of Biomedical and Health Sciences,
Hiroshima University

[Introduction] Temporal and/or spatial modifications in
collagen gene regulation result in a multitude of bone defects.
The basic helix-loop-helix transcription factor HAND1, which
is expressed in developing long bones, is involved in the
morphogenesis of long bones.

[Purpose] To understand the underlying mechanisms of
HANDI in bone development, we have characterized and
examined the expression of fibril-forming collagens from
HandI-overexpressing mice along with the expression of
microRNAs and bone-related genes.

[Materials and Methods] Mass spectrometric analysis, bone
staining, histochemistry, microcomputed tomography
(micro-CT), and gPCR were performed using
HandI-overexpressing mice.

[Results and Discussion] Mass spectrometric analysis revealed
that the expression of types V and XI collagens relative to that
of type I collagen in the diaphyses of wild-type mice was
increased during postnatal development. However, the increase
was delayed by the continuous expression of Handl in
osteochondral progenitors. The qPCR results showed that
mRNA expression of types I, V, and XI collagens was
decreased in the Handl mutant bones. The expression of Runx2
and Sp7, master molecules responsible for osteoblast
differentiation and collagen expression, was also significantly
decreased. Furthermore, miR-196a and miR-196b, which
directly regulate the expression of COLIAI and COLIA2, were
upregulated in the Hand] mutants. These results demonstrate
that HANDI1 plays multiple roles in the temporal expression of
collagens involved in endochondral ossification, which may
result in the development of long bone defects.

F—U—F:aJi—rr, BERYF, v 277 RNA, BF

Key words: collagen, HAND1, microRNA, long bone
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CCL2 secreted from tumor-associated macrophages
induces invasive phenotype
of breast epithelial cells via ERO1-a and MMP-9

Seungeun Lee!, Eunhye Lee!, EunYi Ko!, Mina Ham', Hye
Min Lee!, Eun-Sook Kim!,

Minsoo Koh!, Hyun Kyung Lim', Joohee Jung!, So Yeon
Park?, and Aree Moon'*

1Duksung Innovative Drug Center, College of
Pharmacy, Duksung Women’s University,

Seoul, Korea, 2Department of Pathology, Seoul
National University College of Medicine, Seoul
National University Bundang Hospital, Seongnam,
Korea

Tumor-associated macrophages (TAMs) are major
components of tumor microenvironment that promote
invasion and metastasis of cancer cells. In this study,
we investigated the effect of TAMs on phenotypic
conversion of non-neoplastic MCF10A human breast
epithelial cells using an indirect co-culture system. Co-
culture with TAMs induced epithelial-to-mesenchymal
transition, invasive phenotype, and MMP-9
upregulation in MCF10A cells. Comparative proteomic
analysis revealed that endoplasmic reticulum
oxidoreductase (ERO)1-a was increased in MCF10A
cells co-cultured with TAMs compared to that in mono-
cultured cells. ERO1-a was crucial for TAMs-induced
invasive phenotype and MMP-9 upregulation involving
transcription factors c-fos and c-Jun. Cytokine array
analysis showed that levels of interleukin (IL)-6, C-X-
C motif ligand (CXCL)1, C-C motif ligand (CCL)2,
growth-regulated  protein (GRO), IL-8, and
granulocyte-macrophage colony-stimulating factor
(GM-CSF) were increased in conditioned media of co-
cultured cells. Among these cytokines increased in
conditioned media of co-cultured cells, CCL2 was
secreted from TAMs, leading to induction of ERO1-a,
MMP-9 upregulation, and invasiveness in MCF10A
cells. Our findings elucidated a molecular mechanism
underlying the aggressive phenotypic change of non-
neoplastic breast cells by co-culture with TAMs,
providing wuseful information for prevention or

treatment of recurrent breast cancer
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Up-regulation of syndecan-2 in proximal colon

correlates with acute inflammation

Heejeong Hong, Hyun-Kuk Song, and Eok-Soo Oh

Department of Life Sciences and the Research Center for
Cellular Homeostasis and Ewha Womans University, Seoul

03760, Republic of Korea

We previously reported that syndecan-2 expression is
increased on the colonic epithelium during chronic
inflammation. Here, we report that syndecan-2 exhibits a
different pattern of site-specific colonic expression during
acute inflammation. Syndecan-2 expression was upregulated
predominantly in the proximal colon of DSS-induced colitis
mice. The colitis-associated up-regulation of syndecan-2
was barely detected in Rag-17" mice under colitis-inducing
conditions. Increased syndecan-2 expression correlated with
increased levels of infiltrated CD4" IL17A" T cells in the
proximal colon. Serum levels of IL17A were increased
during the acute inflammatory response in normal mice, but
not Rag-17" mice. IL17A directly induced IL17RA and
syndecan-2 expression in ex vivo-cultured proximal colon
tissues and adenoma cell lines from proximal colon. IL17RA
knockdown reduced the IL17A-mediated syndecan-2
expression in SNU1235 cells. No elevation of syndecan-2 or
IL17RA was observed in colonic tissues from IL-17A” mice
during colitis induction. Finally, increased expression of
syndecan-2 and IL17RA was observed in the proximal
colons of CLP-induced sepsis mice and infectious pan colitis
patients. Together, these data suggest that acute
inflammation induces syndecan-2 expression predominantly
in the proximal colon via IL17A-IL17RA signaling during
the early stage of the inflammatory response, and that
proximal colonic syndecan-2 might be a biomarker for acute

inflammation.
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Super-

The super-enhancer signatures in hepatocytes and

hepatic stellate cells

Min Sung Joo and Sang Geon Kim

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

[Introduction] The injured liver loses normal function,
with concomitant decrease of key identity genes. Super-
enhancers contribute to mammalian cell identity.
[Purpose] This study investigated the super-enhancer
signatures in hepatocytes and hepatic stellate cells (HSCs)
using genome-wide analysis and hierarchical ordering of
super-enhancer distribution.

[Materials & Methods] LRH1-driven pathway and
the distribution of enhancer signals across the
genome were analyzed using the human DNase-
seq database and by cell and animal experiments.
[Results and Discussion] The super-enhancer signals
at the core transcription factor (TF) loci showed a
highly liver-enriched pattern in healthy liver. The
genomic sequences at the super-enhancer regions
residing Nrba2, Hnf4a, Ppara and Rxra were
highly conserved across different species. In the
GO analysis of HSCs, the genes encoding effector
molecules related to cellular responses to retinoic
acid and extracellular matrix organization were
super-enhancers in HSCs. Two subsets of core
transcriptional regulators included nuclear
receptors related to retinoic acid, and SMAD-
TGFB signaling. HSCs showed a super-enhancer
profile of retinoic acid response and TGFB signal,
the

superenhancers and the differing roles of non-

corroborating cell-type  specificity  of

parenchymal cells in disease progression.

JFfmla . HSC, A— S—T NP — 3 T R F v —

Key words: hepatocyte, HSC, super-enhancer signatures
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Catalytically inactive receptor tyrosine kinase PTK"
activates FGF receptor-1 and enhances cell proliferatior

and invasion

Won-Sik Shin', Hae Won Lee?, and Seung-Taek Lee'

'Dept. of Biochemistry, Yonsei University, Seoul 03722,
Republic of Korea; *Korea Institute of Radiological and
Medical Sciences, Seoul 01812, Republic of Korea

[Introduction] Protein tyrosine kinase 7 (PTK7), a
catalytically defective receptor protein tyrosine kinase, is
upregulated in esophageal squamous cell carcinoma
(ESCC) and promotes proliferation, survival, migration,
and invasion of ESCC cells.

[Purpose] This study analyzed the molecular mechanism
for the oncogenic properties of PTK7 in ESCC cells.
[Materials & Methods] Expression of mRNAs and
proteins and analyses of signal transduction and protein
interaction were performed in ESCC cell lines and in part
in ESCC tissues.

[Results & Discussion] PTK7-induced tumorigenesis is
blocked by a multi-target RPTK inhibitor TKI-258.
Among TKI-258-sensitive RPTKs, fibroblast growth
factor receptor 1 (FGFR1) is significantly upregulated in
ESCC tissues and cell lines. PTK7 knockdown not only
reduced phosphorylation of FGFR1, but also activation of
downstream signaling proteins in ESCC TE-10 cells.
PTK7 knockdown reduced FGF-induced proliferation
and invasion in ESCC cells. PTK7 knockdown also
reduced gelatin degradation and MMP-9 secretion in TE-
10 cells. PTK7-mediated upregulation of MMP-9 has also
been observed in other ESCC cell lines and in three-
dimensional cultures of TE-10 cells. Moreover, MMP-9
expression positively correlated with PTK7 expression in
ESCC tumor tissue. Taken together, our data demonstrate
that PTK7 binds and activates FGFR1, and thus increases
oncogenicity of PTK7- and FGFR1-positive cancers such
as ESCC.

Key words: PTK7, FGFR1, ESCC, proliferation, invasion
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NTFREAKL, 225027 X F—EE{EHSE
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Substrate specificity of Bacterial Collagenase from

Grimontia hollisae

"Masashi Kusubata ' Osamu Hayashida, ' Naoko
Teramura, “Katsumasa Iijima, ' Keisuke Tanaka, ' Shunji

Hattori, '*Kazunori Mizuno

"Nippi Research Institute of Biomatrix

?Biological and Chemical Products Division, Nippi

[Introduction] Brightase C is recombinant bacterial
collagenase from Grimontia hollisae (J Bacteriol.
193:3049-56 (2011)).

C is not characterized compared with well-characterized

Substrate specificity of Brightase

Clostridium collagenase.

[Purpose] Bacterial collagenases cleave -Y-Gly bond of -
Gly-X-Y- collagen sequence. The objective of this study
was the analysis of cleaved peptide profiles of Brightase
C to compare with Clostridium collagenase.

[Materials & Methods] Bovine type I collagen was
hydrolyzed by the two collagenases. The generated
peptides were analyzed by SEC and Edman degradation.
[Results and Discussion] Brightase C hydrolyzed 90% or
more of type I collagen to G-X-Y type tripeptides.
However, Clostridium collagenase cleaved to G-X-Y type
tripeptides less than 70% under the same experimental
condition. In addition, little GER tripeptide was found in
Clostridium collagenase digested sample but Brightase C
digested peptides sample had a significant amount of
GER  tripeptide. ~We  detected a
GQRGERGFHyp in the Clostridium collagenase digested

sample. The synthesized this nonapeptide was treated by

nonapeptide

the two enzymes. Brightase C formed GER tripeptide but
Clostridium collagenase didn’t. Brightase C has a
different substrate specificity from that Clostridium

collagenase.

F—U— R aghf—, ag—F

Key words: Bacterial collagenase, collagen
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Hiroyuki Yoshida (Kao)
KIAA1199, a deafness gene of unknown function, is a new hyaluronan binding protein

involved in hyaluronan depolymerization.
Proc Natl Acad Sci USA 110: 5612-5617, 2013
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Yuki Taga (Nippi Research Institute of Biomatrix)

Developmental stage-dependent regulation of prolyl 3-hydroxylation in tendon type I
collagen. ] Biol Chem 291: 837-847, 2016
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Masayuki Shimoda (Keio University)

Hyaluronan-binding protein involved in hyaluronan depolymerization controls
endochondral ossification through hyaluronan metabolism.

Am ] Pathol 187: 1162-1176, 2017
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Ryoko Nishiuchi-Sato (Osaka University)

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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osteoblast-like cells cultured on titanium. Connective Tissue 36(1): 1-8, 2004.
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Anti-Keratan Sulfate Monoclonal Antibody (R-10G)

Isotype : Mouse IgG; 0.1mg/vial 50,0003 [A2968]

Anti-Chondroitin Sulfate D Monoclonal Antibody (MO-225)

Isotype :Mouse IgM 0.1mg/vial 50,0003 [A2872]

Anti-Chondroitin Sulfate A Monoclonal Antibody (LY111)

Isotype:Mouse IgM 0.1mg/vial 50,000/ [A3143]

Anti-Perlecan Monoclonal Antibody (HK-102)

Isotype :Rat IgG 0.1mg/vial 50,000F3 [A3342]
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L2 [L0324] ”°§°“ 080N OH “° A o H°
c H

OH HO
Hyaluronic Acid from Cockscomb 19 19,400M [HO595]
Hyaluronic Acid Sodium Salt from Cockscomb  100mg 8,800F / 1g 44,000 [H0603]
Hyaluronic Acid Potassium Salt from Cockscomb 19 25,800 [H0652]
Hyaluronate Tetrasaccharide 1mg 8,400 / 5mg 29,300 [H1284]
Hyaluronate Hexasaccharide 1mg 9,000 / 5mg 31,5004 [H1285]
Dermatan Sulfate Sodium Salt 20mg 10,3003 / 100mg 30,800 [D3672]
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