#&=X C-19
HEMREMHBIEHRRRBREE

VR 2 145 0 1 5 HEAE

HEER - ABME (B)
FFZSEAR : 2006 & ~2008 &£
EREES 18380109
HRFESL (FIX) BEBZETILELIO5—7 UEREEOHEIA—AI5—7 U oA KEER
MHEESD
Studies on the cellular mechanism of collagen fibril alignment in
the regenerating scales of goldfish: toward the bioinspired
fabrication of artificial cornea
MEREE #A FE (TAKAGI YASUAKI)

iEEKRE - KEFRKERZHER - HiF

MEEES : 10212002

MERES (FEX)

WREREOME : vnanad—r 20 THAERMATLEEOGKEZ O I LT, WY
E M B RO W 7> DATIE 2 HERE U 7o, BT 77 m — 02 X0 IR R 3 1k 0D 3 - |
a7 =7 R Z E DA T L DT =S o B EB BT L, FTo,
MEESRT 7a—FI2E 0 77X ROT 4 78T a7 —5 URHERL R 7L & @l N T B

T 5L LI, MERETICLA2EBRICI Y 10~20wt% D EBEITKEh L=,

R
(SHHHAL : )
[ERPES R & &l
200 64EE 7, 500, 000 2, 250, 000 9, 750, 000
200 7THE 2, 700, 000 810, 000 3, 510, 000
200 8S4EE 2, 700, 000 810, 000 3, 510, 000
R
GRES
woEt 12, 900, 000 3, 870, 000 16, 770, 000

TIRsYBE . AP
FHFEE DB - M < KFES: - K7

F—U—F: aF—=5r, BAIGIE, ZMRE,

vua, XXz

1. WFZERRAEYS WD 5

BIE, IRESBEICEDL DL LWERE LT
FAERNMER L o2& 508, A - B/
E AR OEVERRICE L Tl F o ihe
RBETHINLEERNLE 725, L, W
FEERMR S DI STV,
AROMBAREE O FEE 5L a T —4
YTHY, TuXTF REMEINDE B
FEHNZOI Lz [T afb= o —40) i3m
FEVED RO TR < . AN TIEMENE LTI

THEREBMETH 5, EERNICBWN TR,

FAERF SR AIC = 7 — 7 @RI A 5

R A R AR, AR, L,

Z L CHRERHEHE R S0t S L, M
Ja b AR R B 7o BE 2 9 5,
7o RSB ISR A 5 2. EDIE
PEZEIET 5, bbb, ERMRANTIEE
BT H-0IIE,. 27— OE kg
ERLLIZ N TEE ORGP LI L 2 D0, 1
RETIZa T —F ORI A2 HIE L TR
EART L EIIREETH D, £ T, KR
T MO - FAEMEE Y LT
A L., T 2L Clm & dilEd 5
Bio—inspired HifiBA M E L 72 %,

L2 LR35, WELEA T3 o BFARED



K<, RO REEZR 28 S 20, 728 20X,
APEIR R LGRS T, £EEA
EHAELRY (Fnwz, Bon=AEDIR
FRICITARBE L FER W, A TA
fED=—XH @), £ TEWHARE A
THRER MBI EET L E LIRS
EHENRTWS, =& 21E, BV DEse
FHOHEICHETIMENE T T 7 4 v
2ZHNTHED N TS,

PO BNER L WA EEOBY £7-.
D Cr WA AT AWM CcH D, I
IIEEDOR D 2LV 72D, AMEOEEE
OEE TR FLE OMGENET L [R%EC, 704
DT 3RTESNT B aT— o L EBE R IEa
T—UMHEERD, s AR b
%, WEBOBRKMERBIKIX, 27— RN—E)h
MICEDENZEREE L TEY., LrbaE
MTag =2 OFETHRIK 90 Rl
%, ZOWEITHILEOBKEICED b D
MG L RI%ECTHD, £, BEOEENE -
7o B7p ARG A O E S 2 5
bhd, ItkiI%b 5 L EaRICHEET D,
BEE O FAITMER T 2 BAET 5T
BV . FRAEREH O AL A IERE O S R BC [
JEao—S7 ORAEKETHD, EHL B
HIHITITFBD LR W RBE N CTH Y . B
HASCHREAME 2 MR+ 52 =—2 7
ETNERD, ZOLHICEAR. ATE
LN LA & D Bio—inspired & AIZ & E
T — 2T 5 [#HRE] TH b,

IhETag—~r oo NTIEEOME
LTIy, TEOaI—FURnHVLR
T&E7=, UL, 4EikisiE (BSE) 25 H
ARTHFIAE L TLk, ANBRILERYYE DI
NOH LWL = 7 —F DY, Ok
BRME OO TRV =2 7 — 7 VR ER &
NnNasxko%o7=, UL, oI —47
EMELE LEATEREOREIIR Z ebh
TWieholz, T Rk Hlicas—4~ v
EHEICERH, LNLIERREIE L TINE
TETOLNTWEES TH DD, B“ETL
NHIEa A a7 =7 E LTHAET
b5,

2. RO EB

RKI7av =l bORKI—ix, THlao
EEAMEEAT o Lickvas—4F
OFLTE A2 HE L AN T RE 2 AR
(Bio-inspired &) T HEMEFFE L.
LR T — 7 B LT AR
REfEEME (N TESCATARR L) L LT
ERLT D 2 Thb, = r MK
TEWFIE - RPN BA SRS - EALAFZED 3 DD
BT Y —IHFETE D, ARGEREIL, 7
0y b [T 2RI HEET 2
DL DO TH D, 0 HITAEOE A

AR L, COMMEEZ BT 5237 —
7 DR IREL A O HIEEE RS A R LT AL
HE D Bioinspired Sk ~D k> &Rt
THZE, ZLT, W FCaEa T —F
VR LS E D 7 & B LT D REO YR
{LFRE A G2 2 & C EHa 7 —47
COEmGIEAERZ RS L, THD,

3. WD I
(1) fHfaEs 2 O 7= OEEER & D
IACHERE DR« O FAICEI 595 ik,
FrizBeimtEomna 7 — 7 v 2 EAT D
HEJB A PE A A o s & = D3 kD 4y 1
et 2 iR 3 %,

(2) fflcB T 527 —47 B mgiE OfER -
aZ— U ORRMREICIZEHa T — 7
R T MR R NEET S EF
HEND, i BRCAREEKEY 27—
VERT DM EERICE END I X
VXY BRRETRIR Y RET D, & OHEEEE R
RLTCad—rromEzEES1 % key
BT - DRFEILDIRIT B,

(3) s T — & L O WVEFI RS O fi
—fko 1 MaZ—F BB TOREEZD
FHUFRERNE . A0 T M= T7—F 071
FIZIE al~a3 8 B3 H D, ZNLOMBE
bRlckvas—r o omEnZE{k+5m
BEMENEZOBND, TZ T al~al HiEls
TEREL, ZOREANED L5 ITHEIS
TWA D ERIT 5,

(4) HRHAEICI T 23 T — 7 R HERL
GO LML . 27 —7 Uit x
Bl SE D7, S F TR % A A 17
FET - Wi OKR - AHAEER) I Ta o —
T D5 AR LB & R 5, 1B
a7 =7 ry— FOER - YYERR 2 B,

5B) P b= oEEEl . AL
BICHERIATRE R 2 T — 7 IR D IR FE 1T
1 %RRETH D20, fif - ARIE - P
FAET D aT7—F UBHEEE L ITRED, R
WMETIEY 7 M7 I ANV FEICLYa T —
U DEEEREIT D,

4. WFIERRE

() \EFHEY ORISR T T
5 Runx2, Runx2 LV FEEANHIKENSD
BEE #7327 B SPARC 38 L TVBGP & % o %
a Cru—=7 L7, E&PCRRZEMTL,
FARFRICIIT 5 mRNA FEEBIAEh 2 i L,
ZIUH43F @ mRNA BELENS AL E B2
BiNL, T~14 HRICEY—2 LA 2 L%k
BLT7-, ¥, BAEBRERICBIT S In situ



hybridization {2 & U g aicHiAE o miBRHIa
DIFEEZHALNC L (X 1),

1 HAMKICE T 52 Rux2 @ 3 B (Gn situ
hybridization), ZFIEL#E DD 531k b o RiiEH A &
B2l

D ORGSO EE M, B
MEFE R A D ki, & b IS m EFHERD
WS O oA & ARSI A B =X
LATHIES NS Z EEH LT LT,

(2) MMEBWICEENDIHEaT—F o Hx
VR B R L, 2T —5F 2 L OfEE R
FRUNE Sy & VBSOS D 2 BT L
77 F7-, Bk LT e das—4>
VOB LTz, 27— L O ENE
DIFVE S D sidd Z[FE L., sid 4 mRNA
NETT7 749w vaBLOFrXaolEts
il CRBLL T\ D Z & & RT-PCR CTHEZR L7,
sidd XBT T 7 4 v o TRIAZHESE S
T=ffask~ NV 7 AT OMilEEE RAAL V&
4 OFFL | FFHOMIESN~ Y 7 AL DA
BT alrPBEIND XL RIETH
B, T OMEREITWE B ST 72 - TV
W, B IC 35 1) DREREIC O WTEERINC IR B 4
BN U7, sidd 1T RAA U REEDI7- 5
BEAGIZA~RT VR e A7) B
(HSPG) 233 %, RT-PCR IZ & ¥ . HSPG mRNA %
BT I 7 4 v v aOFAEMBTRILTND
T EWER LTz, sidd 12z, HSPGC o1
IR HEREICE L TH A BIFIE 2 D
BB L

Q) Fr¥aolMMad—rr al~3#HoD
cDNA 7 v —=> 714 GEE PCRAZ BT L.
fits, f2JE, IRE BICBITAREELY TR
L7, TORER, MERICEY al~3 HOFR
HIERR D Ea2MALE (K 2), o
BEHOMABEDEWCL>TaT—4F 5+
b7 ) UEREOBNELRLZZ LG, T
ol UERICE > THeb N5 T
DLEEMEDHRE T L IR0 R E LTE
MREZIILODETEaT—F O RY
R Z LI B A B ATREME A R ST,

100%
90%
80%
T0%
60%
50% ®a3
m a2
40%
mal
30%
200
10%
0%

EREs HE 2 s B B5478 BL£uB
X2 a7 —4% o mRNA RBILROMEEIC L 58N

) TEROT 4 T T 35—~ MR
M7 VE, 12T (T A7) OGN TT TIZ
EH LT,

(5) BBEBRE TICL2mBEICEY 10~
20wt % D FEALICRED LT,

5. E7pFEFKmLE
(WFFEFA . WHIEo 4R e O 24 |12
(=Y

UEsEamsa) BRH1 o)

@D Sugiura H, Yunoki S, Kondo E, ITkoma T,
Tanaka J, Yasuda K, In vivo biological
responses and bioresorption of tilapia
scale collagen as a potential
biomaterial, Journal of Biomaterials
Science-Polymer Edition, in press. &
Bl

@ /INESEHE, W) B, R EL, B015E,
B . VTR RER, FEFRAEFE. HHIA
=, T/ —F B X A M~k
Uy 7 2AD@E, BHFR, 643 - 4):
131-136, 2008. 2 FidE

® Ohira Y, Shimizu M, Ura K, Takagi Y,
Scale regeneration and calcification
in the goldfish Carassius auratus:
quantitative and morphological process.
Fisheries Science, 73: 46-54, 2007. %%
B

@ Takagi Y, Ura K, Teleost fish scales:
a unique biological model for the
fabrication of materials for corneal

regeneration. Journal  of
Nanoscience and Nanotechnology, 7:
757-762, 2007. &HA

® #WAEE., AHEOT RO LD A
ek D 27 — 7V EF & Z DR A 1 =
AL, ~T IV TNA T T L—
a2, 20(11): 20-26, 2007. #HifE,
P

® Yunoki S, Ikoma T, Monkawa A, Marukawa

stroma



E, Sotome S, Shinomiya K, Tanaka ],
Three—dimensional porous
hydroxyapatite/collagen composite
with rubber—like elasticity, Journal
of Biomaterials Science—Polymer
Edition, 18(4): 393-409, 2007. ##t

(@ Hanagata N, Takemura T, Monkawa A,
Tkoma T, Tanaka J, Phenotype and gene
expression pattern of osteoblast—like
cells cultured on polystyrene and
hydroxyapatite with pre—adsorbed type
I collagen, Journal of Biomedical
Materials, Part A, 83A(2): 362-371,
2007. EFHA

® AWtz WEHEZE, FRIIE, HREN
E. BHNE=, RAL A R &S
LML, ~T VT VA T T
— g, 20 (11) @ 14-19, 2007. #HE
B OEGRE

© Monkawa A, Ikoma T, Yunoki S, Ohta K,

Tanaka J, A dewetting process to
nano—pattern collagen on
hydroxyapatite, Materials Letters,

60(29-30) : 3647-3650, 2006. ZAFHA
O £EREs., AR, HPIE=, 2952

a7 — AW ABEEEME~D R

BH. B4+ 7 H B, 55(7): 506, 2006. £

e
N

(Fa%&R) G161

@ Timura, K, Tohse H, Ura K, Takagi Y,
Expression pattern of Runx2 and SPARC
during scale regeneration in goldfish,
The 21st Century COE program 7'
International Symposium “Innovative
Marine Science for Tree Es, Edibles,
Environment and Education in 21st
Century” , November 17, 2008,
Conference Hall, Hokkaido University
Sapporo Campus, Sapporo, Japan.

@ Takagi Y, Ohira Y, Ogawa N, Timura K,
Tohse H, Ura K, Teleost fish scale is
a unique model for studying
regeneration of dermal skeletons,
Gordon Research Conference “Bones and
Teeth,” July 15, 2007, University of
New England, Biddford, ME, USA.

@ limura K, Tohse H, Ura K, Takagi Y, mRNA
expression patterns of BMP2, Runx2 and
SPARC during scale regeneration in
goldfish, Gordon Research Conference

“Bones and Teeth,” July 15, 2007,
University of New England, Biddford, ME,
USA.

@ Takagi, Y, Hard tissue research and

application in aquatic animals, The 6th

International Symposium, “Symposium

on Development of Fisheries Science in
Asia” , 2lst Century COE Program,
Marine Bio—Manipulation, Frontier for
Food Production, December 18, 2006,
Shanghai Fisheries University,
Shanghai, People’ s Republic of China.
® Takagi Y, Tohse H, Ura K, Potential
application of fish scale collagen in
tissue engineering, 7th Korea—Japan,

Japan—Korea Joint Symposium on
Aquaculture, October 20, 2006,
National Fisheries Research and

Development Institute, Busan, Korea.

® Timura K, Tohse H, Ura K, Takagi Y
Molecular tools to study scale forming
cell differentiation —cDNA cloning and
expression patterns of BMP2, Runx2 and
SPARC—-, 7th Korea—Japan, Japan—Korea
Joint  Symposium on  Aquaculture
October 20, 2006, National Fisheries
Research and Development Institute,
Busan, Korea.

6. MWFITHLAR

(D) WA

WA 5% (TAKAGT YASUAKI)

EMEE R - RFEBDKERFAFZERE - 2%
e &s: 10212002

(2) W7oy

7 FnE (URA KAZUHIRO)

AeEE K5« REFEBEKEREFFERE « Bh#
e es: 90360940

A 2 (IKOMA TOSHIYUKI)
MNIATBOEANWE - MOEHIT R - 2R AR
Wroet o 2 —
oeE&s: 20370306
(3) HEHEMF o

L



