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Development of 4-dimensional scaffold system that integrates signaling factors
and 3-dimensional structural biomaterials

121,600,000

Tetra-PEG Tetra-PEG M

In this study, we aimed at development of high-performance biomaterials that
enable to control signaling molecules in a spatial-temporal manner for skeletal regeneration. We
identified signaling molecules for bone and cartilage regeneration, optimized a method for
constructing three-dimensional artificial bones, and developed “ Tetra-PEG sponge” , a novel
biomaterial that functions to integrate the signaling molecules and artificial bones. The Tetra-PEG
sponge has y  -scale pore structures and drug-carrier properties, which may allow the spatial
regulation of drug release and cell invasion into the materials. This study provides a potential to
develop a regenerative strategy by integrating the novel interface material.



¥ X C—19,. F—19—1, 2—19 (58

1. WFEBRME S PO =
[EH] BHRAROHEERED L S 1%, IME - 2%
IZ R BIER G - g OERICERT 7D, 18 HE

7 G T 25 FEE A B 2ROV | L BRSNS ORSICLDBEDSIF Y k
PRk & LAl Lo - AEREANER £ H0TCL D—RAERCER, 7 VEFEENER

B BAEETIZEL DN ENTWEN, & [CRET B HEEERSED.

Ak - ANE - BAEIEO 2T a LIRS N | 2 SR U s OB TRERHO=RTRE
BT BHE B OFETFIEEIREFEE LW (B 3. UL, 1800, 2 BMTRERNAEERRICE
)  HEE DO LT3, LRoERE | T BEERETIISmIT-AnER

F T - WO A 0 SAR RN FE B % 2 B 1S !

L. FEO3ESE (Hifa - > 7 F L - B8 05 SOFNEF RS, BBRHAZRMNRE, LH0OR

BICEL TRNMRCRBOYI=>ITEITICE

B TRGEFEM & [V 7P NVRT &2 DL DTEBEMA\( KOS 1=y NEHRES > T—
ffﬁé{_ﬂﬁéﬁ L7-RFge 2t | C X 7= u*Fa:%@*E% JI—AREUTHE. MRTBESATA] ZRIR
HAERT,

> BHFEMICET AR

SRR E IV A= AT ) A—FL LUV THEERIETL2Z2 LT, XM F~T V7T
NOEBEIIZRI LTz, T, A7 V2w M) X —THBEFT S Z & T, =kt
REBICHIE L2 N B 2B Uiz (J Artif Organs 9:234, 2006; J Artif Organs 12: 274,
2009; J Artif Organs 12:200, 2009; Int J Oral Maxillofac Surg 40:955, 2011) ., RIZ. &
S1 mmD7T N TRy FRICEIE SRR Y V=i o ANTHEZAIB L (Acta
Biomaterialia 8:2340, 2012) | "BIAMERA A S5 Z & C, WHE ATiE 5 HEEN TE
L% U (Biomaterials 34:5530, 2013) .

Ihic, ERomilice vy FEET, HEMEIE RV ELIEBENS R s L zh8 L7
(Macromolecules 41:5379, 2008) ., HERD /A Fa X ARG SOES TRy MU —27 ORE—ME
< Z STk Uz (Macromolecules 42:1344, 2009; Macromolecules 42:6245, 2009;
Macromolecules 43:488, 2010) , Z DM/ A FaZ ¥ —2#@BEE2 o701, ZhET
DETRE 7 NVACICHCT 5 NFRIRE 28 S (Macromolecular Rapid Commun 31:1954, 2010) .
PRERIZHE S W2 2B o T & HI A AT RE T B (Macromolecules 43:3935, 2010;
Macromolecules 44:3567, 2011; Macromolecules 44:5817, 2011; Macromolecules 45:1031,
2012) , AEKEE CIHET D IEEISEMR ) ~— %2 —EDOEIE TH AT Z & T, AREEE To
A R Z O ERRT DIEREAAL Fe FLoflfUz bR Lz (Science 343:873,
2014) .
> B WEEEABET LS IAKT L FOEEEICET S5
B HUEORAE, R BRI DDL VT TRy U =7 BRI L T& e, Bk
FOREBME T, IEREKE &V BRREE DM END A~y PRy 72 7 VDRI R
R VAT F R (PTHP) EX AT 477 40— RN 7 2R L. AR B 5&5H
ZEI-LTWAZ L (Proc Natl Acad Sei USA 95:13030, 1998; J Clin Invest 107:295, 2001) .
Bx e} TNZDT7 4 — Ry 7 V=T LMAEERT LI 26N Lz (Development
129:2977, 2002; Dev Cell 3:183, 2002 %) . ‘B DOHIHIK 1 (Development 131:1309, 2004;
J Biol Chem 280: 35704, 2005; FASEB J 21:1777, 2007; Dev Cell 14:689, 2008; J Biol
Chem 287:17860, 2012 %&) KB DHIMHIK T (Genes Dev 18:2418, 2004; Proc Natl Acad
Sei U S A 101:14794, 2004; Nat Med 12: 665, 2006; EMBO Rep 8: 504,2007; J Clin Invest
118:2506, 2008; Nat Med 16:678, 2010 %) HiFMIZHALMNZ Lz, R —F o —%H
W27 ) BT A REATICE D . BRERICBIT 25 Ry NU—7 O &#1T -7 (Cell Rep
12:229, 2015; Stem Cells 31:2667, 2013) .

2. MFEEOHB

PLEZESE 2T, HEEHE O R L CE 2 B%HEM O =RuIRHIEEAN, & - e HEHE
DIZHDY T F Ny N =TT DA - Hilr x| migE 1 Fasra=y NaeAf ¥ —
Tz —AL L THWTHAT S Z LT, MRILEG VAT AORIMAE B Lz, 7T VR4
B3 2 RSt 2L & R ER 2 HIE T2 2 & T RETia o b - BRI A R w9
HZENARETHDEEZTZ, BT, 7 LU R AZHWT, KIEICEA2HEEA T =X A
BT 28 AOBLEDBMRGE L, FERIZITZRWEIY 0T, @Sk ERE DA
A —T7 z—ATERIAHBGITAY , ERE~DOEMMEL RBEEEREST L5 ) A L~LDoy+
B, BENIIILL TS0 77—~ %179,



(1) - EBERES 7T ARy NU—2 & T NVRFEREEO R
(2) RGHEM O ZIRTTICRHIE T 1L D Fe ik

(3) EHERENA Rl o=y FOBRFE L HRILRES Y AT LDORIR

(4) EFEBRIC & D WRITTIRS & AT L ORSRERGIE & B4 A U = X L OfEAT

3. WrgED Hik

1) B-#EEEFE TRy NU—7 L TR FEEEOREL T A - B NS
REPEEMIIL O LFFER A HWT, B - ARSIV T OKR Y IABEZIT o7,
BONTBEMICHONT, v~ AMBKBET VETZEOA A2 MER LT,

(2) BIWHEM O =R TR EIE T EO R« =k 7Y o2 —& - N T OEARR %
BT 5720, BRRIRIB LS o 7 OFSFEE - pH « & EOWIMEEG 21T - 7=,

(3) mHkEENA Fu b o=y MO L IURILEY > AT AORIR : VERK L 7-PEGH ELDO#)
Pl L O AE/ER Z T 572D, FITCA HW-B1£2, in vitrofilaszEs L Win
vivofZ P Z1T - 72,

(4) BWEBRIC K D URTT RSV AT L OFSEERGE & FE A I = X L O« fERk L7= PEG #F
BB L OB EAME Y S FASEM~T ) T LB HADNRELBRIET 5720, 7 AL KR
PUBEANTESHC K B BEMHEFILET L, ~ U ABEFFEERKEBET VB IO, ~ 7 A B
G HE KIBET VE O TEREEE T - 72,

4. WFGERCR
(1) B - EHEFE T T ARy NU—7 & TPV RO R#EE
INETICHHREIN—TTHRLNTZMES I CBEOREL L L2, B - B HAERE Y
TFNVRFIZET B0 ABZl Bl BEAECE L, in vitroCEFMZFHES S 7
T EZNODOMBESEENRETEIEL, BABEL 7T 1LE L THATE 2O TIETRWhE
WIOREL AN Tz, £ 2C, BAEZEMT  ET /L E L OO SbiEERZ AV, B
FEAEICBWTCEEE, BMP, Hedgehog (Hh) . Wnt. FGFOAFEED S /' FUREICER LT, #
NHOY 7 FNMEEERE T 2B LGN ZRL [ Somwrsoriatemsacenytss s mpam
(ZRRET E DT, KBTI A RMIE R AT 17/ 1FORE
~ U AP RN B 3k o IREERIAN &2 . Hhy 7 CL B R i i
IAEPEALAISAG & B REAR Y FTH (U A%
VHRRIR) TR D Z LT B RIS ZRoTh;
TR CTHFEIN, BMEBERA VT ) A4 REERTE
HZEERRH U (Zujur et al. Sei Adv, 2017,
FHX) . &bk MPSHilaE W e N E SRR S
{ERIZBW T OB E21To70, ~ 7 AEBRTHL M,
(272> 72SAG & THOMLERFZ 1, TH & GSKFEFEA] (Wntif
PEALAD) CHIRDFLA A ot & BERERIZ B 5 = &
TE MEFMESHEEIND Z EDRHLNNI - T
(F T, Zujur et al. Regen Ther. 2020) . F
7=, AWFgEa@E LT, b bZRErEEimius s b sh=RE = : "
ﬂ:'ﬁ'$k'ﬁ'ﬁﬁ%@%ﬂﬂﬂ@ %%‘%:L\—éfjﬁé %‘:‘{ﬁ%ﬁﬂ%\é l/ (q:#%tl: : RT-gPCR(R F#MRNMLI—H—D HHR) BFALEBOZE (von Kossa F4B)

COL1AL RUNX2

FRE2021—041384) | BEAEMES 7T ADORT Y — s - G
=V OPHFICHS Lz, ZORT, SACOREE | - 7 | SN ' :
fRERRIT, vV AFHET VBN THRR S T RRT g

7= (Kashiwagi M et al. Biophys Biochem Res J »

Commun, 2016), i — . T

BB ACH LT, KBRS s | e YN
HR G K FRunx L OFBL A 7K ET 5 2 & THE R Z
HETHZEAETTICAHLTWE® (Ann Rheum
Dis, 2013) . TDIS X URunx1 DR OMERFE L OHANREMGE LT-, T OFE%E, Runx1XBIH
OB RT 2 R EA & IR KALPIH] 2 U CRAETCE OHMERFICH G535 Z LR LM -7

(Yano et al. Sci Rep. 2019) , F7z. DAL L7-#RE MO b BERE R Z R L,
a7 =7 U RGMENC BT 2E MR OF SN R EE T H Z & (Hamamoto S. et al., J Exp
Orthop, 2020) . bt {ERESHEIEH SREMHIIRIZ T L CHCE IR L8R 2 /95 2 &

(Kobayashi M. et al., J Tissue Eng Regen Med, 2021) 23BH O Z78o7-, S HIZCHIRE L




F A B RET 2= 2 FTINPBOFAA G DED b N ZREMEEHI )~ & #UE /I O 253k 35 4
BT B LN E o7~ (Kawata M. et al., Stem Cell Reports. 2019) .
BHFIHTIX, 7R F & LTmRNAEEA B X TWeb DD, ZHE TONFSE TH—

mRNAFE B 3538 IR 2 B A A2 ET D IIEA T THH Z L, BLUMRNAKEES v U T
DO LS IImRNA Z &2 B 72 0 B H TS 2 3T AR S D Z E MBI L=, 2D
72, XM - ZE - K2 X NIERAMRRRIRS HbEwE Wi mic it aAE L, &
SO EIT -T2, TOREER, EROEY F - #EHAERS HEAEME L OFOMA A bE
A b MNEAETARBIO~ U A\HEETT LVEROCTHE LT,

(2) BEFEM O =R ITIRHIE 515 D FawEb

HEEH D DAL A7 V7 V=R TTIRTIENC BT 2 2 E TORMRICESE (J Artif
Organs 12:200, 2009; Acta Biomaterialial 8:2340,2012; Biomaterials 34:9056,2013) . =
WILIER LT VBNV U Kl - SEPAER RS ELE U THER T 5 720 O EfERG %
1Tole AVE—Tx—RALRRDEMKENA R la=y NeAETHZEEZEEL, =R
7Y v H—EHNTRIEMEI ZEET B0 ARG, BXOE - g KEORRICHES
DI OICHER SN A EREEIZ DWW TR 21T -T2, T ORER., Bifk : 10 um, A > 7 Ofh
B oy Rua A FURRBE4%, pHb. 5. HEIEE : 25 pLOMEEE ChH A Z EBRH LMo, LL
&0 xR OB R AR LT REBIEEICIE U @S B2 iR L, mikRE A
Farnva=y b EHET DEMBEME ML LT,

(3) EHERENA Fu o=y FOBRR L MK TS Y AT LAO-|E
RO REMERLCABRTEEMENE HONTZE ST [ Tetra-PEGAKy Y@ EREEL - BRENEEETS

Th Y, MBI EDEZEEA T, AL N SER—. S ERENN

Tetra-PEGRR> Y

BPEEE LCKRAFEATREAR Y 2F Lo 7 Y oL
(PEG) N—AD/A R 7B LR Z D7z,
FERAEIED 7 N T DTV DS & D 5 T,
HAEERRGHEIE L THRZ TetraPEC ARV | Bl
V) OFFICHRTHO TRII LT (B, R

PCT/JP2019/029574 ¥ X OVFFFE 2020-011428) , A& %‘- .
Tetra-PEG AR UM, #AKIEORY =mF L7 o ’

—JL (PEG) DIEMNHRABH DD, [FFRIZ PEC 2572 5 PEGD AL SHEDER DA
Tetra-PEG 4 /L & 1342 < a7 2 itk - I PE 2 4 L BRETIVACI51 S RAR L

—BFRMBICLIREIRIILE—1EM

TWe, HIEICB LT, KD Tetra-PEG 77 /1725 nm 4 o li ; 5!

— & — O H & B o DITxE LT Tetra-PEG AR | ZR7WE

VEum A — X —DWEEF T D, Tetra—PEG ARV S
OREIT, Y ARUR0 b & HOLBIMEE CRBE | Tame -
WCBETAZ ENABECTh T, FOFER. PEG &} 2 W e

+ + +
Golation  Pre-relaxation Catastrophe

& & PEG 2ME & A CTREE LWL 7 & o /b BRIRLE-  REEEIILE- LEETALE—
DT ENHBMNE o T, AREEIX, PECGIBEOIKT | e e "

IFES FEBEBLRIC L W B SN D AR E 2 5 EF:F'tlﬁh
. S BT RF— R HT 3L E— R : i
MELTHRETEAZLAESFRHOMBICESE

Rtanz (EX),

WIZ, Tetra—PEG AR UNHET D umA T —/LOiffd B A AR A 2 Lz,
Tetra—PEG AN IZHIME (ATDCS) &M L71= L 2 A, FRER 5 - MBEEHNHEREINZ, F
77, Tetra-PEG AR T % T v MEYERORE FIZ 2 BEREEME L= & 2 A, FRe THERE /2 BE MRk
DI - MAEFHENHEZ SN~ — T, Tetra-PEG # /L% W= 84121F. 7E3kD PEGC 7 6 72
BN E RRRICHIR IR SN oz, 2D X DT, PEC HEN LR A X MIZBWT, #
2 HIE 5 2 & THIIEEEME « MR ORBRE 2 B2 Z LICRE L2 (Rl ),
Tetra-PEG AR v I 7 /VEIBRAKIEIR D " HRIRGIC L D BSIT/ERNRFRETH 572D, 1~
VI B TNVIREAERREMEE LTHERETH D Z ENRBENT-, & 5|2, Tetra—PEG & LHF
WS ED ) v —H — BB AIAT T & TUESMRA Y — RZHIETX 5 AlHEMEAS in vitro
TRIBENTEY ., L0 EEELRIEMSRELE 7 OEKRNZEEOEIENFTREICR Y S5 b 5,

.

(4) BRI X 58 - AR ORGE & FEA I =X LOfEHT



Tetra—PEG AR PN BAF MR AEZ R L0, £, AMPBSEBEEROBEOE %

R L, Bk 2758 5 2 & TS S 2 2k
TX DD TIHARW D ERELE N T, LD RRGE
DIz, B~ 7 AFAEFEII/ER L 7R E K8
(B4 mm) % on site gelation 2LV Tetra-
PEG ARV CHE L, MALERE, Tetra-PEG 7 /L
BERE & iR L C, 12 Rz > THREASR
PREELT-, X#B~A 7 u CT B\ T, ik
4 XV Tetra—PEG ARy PRETOLITERK2FH
ADRRD LIV, TORITREEVICHEEICHEML -

(HE).

Wit 12 WY 7 OFBREFHIENT 22 5 | Tetra—
PEG AR v PHEEIZIB VT, MRS AR > YN
BAL., BEENR AR CREABEOLR BT A
RUTVRIZBWTHFEINTWD Z ERP L
LlpoTe (FB - KA BFaHERT), S HITHm%
ALY BIZ X0 . BAEFEIIC B TR R
fasfb~—H5—® Runx2 B L Osterix OFIE A
R L=,

WIZ . Tetra—-PEG A R > 3 0 BB $HHk D K18
WX A BEAEN R AT 5720, T v BB
2B A EEE RIBET L E/ERL L Tetra—PEG X
R VHA OB L RF L7, M 6 B %O
WP ERIT OFE SR, Tetra—PEG AR JREZEBU
THEEE RN IEET L Z EXhot=, L
L7anb, HAEMMSEICBNT, 77 = 0 %
Btk OB B EAE T+ ICRBO b o T
(FED. LLEXY ., Tetra—PEG AR JHIMT—
EOWBHEDRIISH D LOD, TOEIT 5
TR, Y LOHENPLETH D Z & IFER
=i,

I, Tetra—PEGCAR L D in vivolEWik itk
PRt 5=, BMP-20 B EbE T L%
Wz 1y N EBREIT o7, Tetra-PEGAR
DIZ4.6 ugDBIP2Z RS 7215, ~ U ALK
BRVUSEAF NIZHEA L, BT Eb A #XHERCTIC &
DRI L7z, HeEseg s LT, RIEDOBMP-2%
BEFRAI DTetra-PEG/ /L EIRFI L= 0 7 L% f
W, BHE21 8 BB D~ A 7 aCTi#T Ok
B BMP-2#% & D Tetra—PEG A AR o P13 BHE 70
PreEibaFa L7 (BX) . BAEXYD | Tetra-
PEGA R v ¥ DM FFRE &2 X R DR R in
vivoCHERR CT& 72, BfE., KR TEHEOLNIZBE
PR FAEA W (SAG « TH - CHIR) 358 L ONRE
TERNMEALE Y (TD) & O -k A A 7T v
N ORFEED TV D,

T ORBBEHERE~DBIEZLI2BAETD
XA Y ACTIZHE T A BEMAR

258 438 838 12;8

HERRER

(mm3)

16

0
48 88 128

OTetra-PEG% )L
M Tetra-PEGRHK ¥
*P<0.05 **P<0.01

Tetra-PEG | Tetra-PEG
Ay | vn | moEE |

T RABERE RIB~DBIERI2EDBRATR
AT PESYY - IFUURE

* ARV RH: BER

[ Tetra-PEG#L ][ Tetra-PEGRHLY |

|
=

X

=

3

|
i

|
X!

S v FNEBEEE RIEADTetra-PEGR R Ot 6 B D BT R
wILE Tetra-PEGRRY Y
O

AT PEDYY - TFOURE

HI5=v0oRE

o MRER

Tetra-PEG R 7R > Tin vivoZE ¥piB i Ee D i Et
EMEBILETIL
(#5457 )LE100 pl, BMP-2#8#i=E 4.6 ng. ZXEREEEERHME5T)

Tetra-PEG4' )L

Tetra-PEGRR Y DI & é?ﬁ%ﬂ#«#ﬁw%’a

Tetra-PEGRIRY &




30 30 6 7

Yoshikawa Yuki Sakumichi Naoyuki Chung Ung-il Sakai Takamasa 11

Negative Energy Elasticity in a Rubberlike Gel 2021

Physical Review X 11045
DOl

10.1103/PhysRevX.11.011045

Tani Shoichiro Okada Hiroyuki Chung Ung-il Ohba Shinsuke Hojo Hironori 22

The Progress of Stem Cell Technology for Skeletal Regeneration 2021

International Journal of Molecular Sciences 1404 1404
DOl

10.3390/ijms22031404

Onodera Shoko Saito Akiko Hojo Hironori Nakamura Takashi Zujur Denise Watanabe Katsuhito 15

Morita Nana Hasegawa Daigo Masaki Hideki Nakauchi Hiromitsu Nomura Takeshi Shibahara

Takahiko Yamaguchi Akira Chung Ung-il Azuma Toshifumi Ohba Shinsuke

Hedgehog Activation Regulates Human Osteoblastogenesis 2020

Stem Cell Reports 125 139
DOl

10.1016/j .stemcr.2020.05.008

Yasuda Takashi Sakumichi Naoyuki Chung Ung-il Sakai Takamasa 125

Universal Equation of State Describes Osmotic Pressure throughout Gelation Process 2020

Physical Review Letters 267801

DOl
10.1103/PhysRevLett.125.267801




Tang Jian Katashima Takuya Li Xiang Mitsukami Yoshiro Yokoyama Yuki Sakumichi Naoyuki 53

Chung Ung-il Shibayama Mitsuhiro Sakai Takamasa

Swelling Behaviors of Hydrogels with Alternating Neutral/Highly Charged Sequences 2020

Macromolecules 8244 8254
DOl

10.1021/acs.macromol .0c01221

Tani Shoichiro Chung Ung-il Ohba Shinsuke Hojo Hironori 52

Understanding paraxial mesoderm development and sclerotome specification for skeletal repair 2020

Experimental & Molecular Medicine 1166 1177
DOl

10.1038/s12276-020-0482-1

Kobayashi Masato Chijimatsu Ryota Hart David A. Hamamoto Shuichi Jacob George Yano 15

Fumiko Saito Taku Shimomura Kazunori Ando Wataru Chung Ung- il Tanaka Sakae Yoshikawa

Hideki Nakamura Norimasa

Evidence that TD- 198946 enhances the chondrogenic potential of human synovium- derived stem 2020

cells through the NOTCH3 signaling pathway

Journal of Tissue Engineering and Regenerative Medicine 103 115
DOl

10.1002/term.3149

Hojo Hironori Ohba Shinsuke 137

Gene regulatory landscape in osteoblast differentiation 2020

Bone

115458 115458

DOl
10.1016/j .bone.2020.115458




Zujur Denise Kanke Kosuke Onodera Shoko Tani Shoichiro Lai Jenny Azuma Toshifumi Xin 14

Xiaonan Lichtler Alexander C. Rowe David W. Saito Taku Tanaka Sakae Masaki Hideki

Nakauchi Hiromitsu Chung Ung-il Hojo Hironori Ohba Shinsuke

Stepwise strategy for generating osteoblasts from human pluripotent stem cells under fully 2020

defined xeno-free conditions with small-molecule inducers

Regenerative Therapy 19 31
DOl

10.1016/j .reth.2019.12.010

Hojo Hironori Ohba Shinsuke 20

Insights into Gene Regulatory Networks in Chondrocytes 2019

International Journal of Molecular Sciences 6324 6324
DOl

10.3390/ijms20246324

Xuan Fengjun Yano Fumiko Mori Daisuke Chijimatsu Ryota Maenohara Yuji Nakamoto Hideki 21

Mori Yoshifumi Makii Yuma Oichi Takeshi Taketo Makoto Mark Hojo Hironori Ohba Shinsuke

Chung Ung-il Tanaka Sakae Saito Taku

Wnt/f -catenin signaling contributes to articular cartilage homeostasis through lubricin 2019

induction in the superficial zone

Arthritis Research & Therapy 247
DOl

10.1186/s13075-019-2041-5

Kawata Manabu Mori Daisuke Kanke Kosuke Hojo Hironori Ohba Shinsuke Chung Ung-il Yano 13

Fumiko Masaki Hideki Otsu Makoto Nakauchi Hiromitsu Tanaka Sakae Saito Taku

Simple and Robust Differentiation of Human Pluripotent Stem Cells toward Chondrocytes by Two 2019

Small-Molecule Compounds

Stem Cell Reports 530 544

DOl
10.1016/j .stemcr.2019.07.012




Fujinaga lkuo Yasuda Takashi Asai Makoto Chung Ung-il Katashima Takuya Sakal Takamasa

52

Cluster growth from a dilute system in a percolation process 2019

Polymer Journal 289 297
DOl

10.1038/s41428-019-0279-2

Katashima Takuya Chung Ung-il Sakai Takamasa 51

Mechanical properties of doubly crosslinked gels 2019

Polymer Journal 851 859
DOl

10.1038/s41428-019-0203-6

Tan Z, Niu B, Tsang KY, Melhado 1G, Ohba S, He X, Huang Y, Wang C, McMahon AP, Jauch R, Chan D, 14

Zhang MQ, Cheah KSE.

Synergistic co-regulation and competition by a SOX9-GLI-FOXA phasic transcriptional network 2018

coordinate chondrocyte differentiation transitions

PLOS Genetics 1007346
DOl

10.1371/journal .pgen.1007346

Qi P, Ohba S, Hara Y, Fuke M, Ogawa T, Ohta S, Ito T. 189

Fabrication of calcium phosphate-loaded carboxymethyl cellulose non-woven sheets for bone 2018

regeneration.

Carbohydrate Polymers 322-330

DOl
10.1016/j .carbpol .2018.02.050.




Ohhira M, Li X, Gupit Cl, Kamata H, Sakai T, Shibayama M 155
Dynamics of thermoresponsive conetwork gels composed of poly(ethylene glycol) and poly(ethyl 2018
glycidyl ether-co-methyl glycidyl ether)
Polymer 75-82
DOl
10.1016/j -polymer.2018.09.031
Nakagawa S, Li X, Shibayama M, Kamata H, Sakai T, Gilbert EP, Shibayama M 51
Insight into the Microscopic Structure of Module-Assembled Thermoresponsive Conetwork Hydrogels 2018
Macromolecules 6645-6652
DOl
10.1021/acs.macromol .8b00868
Han J, Yoshitake M, Sakai T, Yoshimoto N, Morita M, Fujii K 47
Electrochemical properties of a TetraPEG-based gel electrolyte containing a nonflammable 2018
fluorinated alkyl phosphate for safer lithium-ion batteries
Chemistry Letters 909-912
DOl
10.1246/cl.180283
Fujiyabu T, Toni F, Li X, Chung Ul, Sakai T 54
Three Cooperative Diffusion Coefficients describing Dynamics of Polymer Gels 2018
Chemical Communications 6784-6787

DOl
10.1039/c8cc01357h




Zujur D, Kanke K, Lichtler AC, Hojo H, Chung Ul, Ohba S 3

Three-dimensional system enabling the maintenance and directed differentiation of pluripotent 2017

stem cells under defined conditions

Science Advances €1602875
DOl

10.1126/sciadv.1602875

Hojo H, Chung Ul, Ohba S 6

Identification of the gene-regulatory landscape in skeletal development and potential links to 2017

skeletal regeneration.

Regenerative Therapy 100-107
DOl

10.1016/j .reth.2017.04.001

Fujiyabu T, Li X, Shibayama M, Chung Ul, Sakai T 50

Permeation of Water through Hydrogels with Controlled Network Structure 2017

Macromolecules 9411-9416
DOl

10.1021/acs.macromol . 7b01807

Nishi K, Fujii K, Chung Ul, Sakai T 119

Experimental observation of two features unexpected from the classical theories of rubber 2017

elasticity

Physical Review Letters 267801

DOl
10.1103/PhysRevLett.119.267801




Khairulina K, Chung Ul, Sakai T 5

Hydrogels with tuned electro-osmosis: potential model system to understand electro-kinetic 2017

transport in biological tissues

J. Mater. Chem. B 4526-4534
DOl

10.1039/C7TB00064B

Hayashi K, Okamoto F, Hoshi S, Katashima T, Zujur D, Li X, Shibayama M, Gilbert EP, Chung U, 1

Ohba S, Oshika T, Sakai T.

Fast-forming hydrogel with ultralow polymeric content as an artificial vitreous body. 2017

Nat Biomed Eng 44
DOl

10.1038/s41551-017-0044

Kashiwagi M, Hojo H, Kitaura Y, Maeda Y, Aini H, Takato T, Chung U, Ohba S. 479

Local administration of a hedgehog agonist accelerates fracture7healing in a mouse model. 2016

Biochem Biophys Res Comm 772-778
DOl

10.1016/j .bbrc.2016.09.134

Kamata H, Kushiro K, Takai M, Chung U, Sakai T. 55

Non-osmotic’ hydrogels: a rational strategy for safely degradable hydrogels. 2016

Angew Chem Int Ed 9282-9286

DOl
10.1002/ange . 201602610




Kobayashi H, Chang S, Mori D, Itoh S, Hirata M, Hosaka Y, Taniguchi Y, Okada K, Mori Y, Yano F, 7
Chung U, Akiyama H, Kawaguchi H, Tanaka S, Saito T.

Biphasic regulation of chondrocytes by Rela through induction of anti-apoptotic and catabolic 2016
target genes.

Nat Commun 13336

Dol
10.1038/ncomms13336

Kanno Y, Nakatsuka T, Saijo H, Fujihara Y, Atsuhiko H, Chung U, Takato T, Hoshi K. 5

8.Kanno Y, Nakatsuka T, Saijo H, Fujihara Y, Atsuhiko H, Chung U, Takato T, Hoshi K. 2016

Computed tomographic evaluation of novel custom-made artificial bones, “ CT-bone” , applied for 1-8
maxillofacial reconstruction.

DOl
10.1016/j .reth.2016.05.002

19 5 14

Hojo H, Ohba S, Yamakawa A, Guo Q, He X, Saito T, Onodera S, Azuma T, Chung Ul, McMahon AP.

Cell-type-distinct regulatory action of Runx2 on the genome underlies its distinct roles in osteoblasts and chondrocytes.

2019 Annual Meeting of the American Society for Bone and Mineral Research

2019

Runx2

37

2019




Sakai T

Instantly formative hydrogels with super-low polymeric component

SPSI-MACRO-2018

2018

Ohba S

Exploring the gene regulatory landscape in skeletal cells

2019 Gordon Research Conference Cartilage Biology & Pathology

2019

Sakai T

Design of hydrogels for biomedical applications

The 12th SPSJ International Polymer Conference

2018

Ohba S

Identification of gene regulatory landscape in skeletal formation and maintenance.

Japan - Latin America Academic Conference 2018

2018




Sakai T

Instantly formative hydrogels with super-low polymeric component

First International Conference on 4D Materials and Systems

2018

Kitaura Y, Nakamura U, Sakashita M, Yamaghuchi M, Kim M, Chung Ul, Ohba S

Oral administration of an egg yolk-derived peptide promotes fracture healing in a mouse model.

39th Annual Meeting of the American Society for Bone and Mineral Research

2017

Zujur DC, Kanke K, Hojo H, Onodera S, Azuma T, Chung Ul, Ohba S

In vivo bone formation by osteoblasts generated from human induced pluripotent stem cells under fully defined xeno-free
conditions.

39th Annual Meeting of the American Society for Bone and Mineral Research

2017

Zujur DC, Hikita A, Kanke K, Hojo H, Chung Ul, Ohba S

Modeling of bone remodeling by three-dimensional co-culture of mouse embryonic stem cell-derived osteoblasts and osteoclast
precursors.

International Society for Stem Cell Research 15th Annual Meeting

2017




17

2018

17

2018

Ihh Sox9

35

2017

Indian hedgehog

90

2017




Kashiwagi M, Hojo H, Kitaura Y, Maeda Y, Aini H, Takato T, Chung Ul, Ohba S

Hedgehog agonist promotes callus formation in a mouse fracture model.

IADR/AADR/CADR General Session & Exhibition

2017

Yamakawa A, Hojo H, Chung Ul, Ohba S

Enhancer network for Ihh transcription in chondrocytes.

Orthopaedic Research Society (ORS) 2017 Annual Meeting

2017

Yamakawa A, Chung Ul, Ohba S

Regulatory mechanisms underlying Ihh transcription in chondrocytes.

38th Annual Meeting of the American Society for Bone and Mineral Research

2016

Zujur DC, Kanke K, Chung Ul, Ohba S

Differentiation of mouse pluripotent stem cells in three-dimensional cultures under defined conditions.

38th Annual Meeting of the American Society for Bone and Mineral Research

2016




Zujur DC, Kanke K, Chung Ul, Ohba S

Differentiation of mouse pluripotent stem cells in three-dimensional cultures under defined conditions.

International Society for Stem Cell Research 14th Annual Meeting

2016
0
2
2020-011428 2020
2018-144002 2018
0

https://gel.tokyo/

(Ohba Shinsuke)

(20466733) (17301)




(Sakai Takamasa)

(70456151) (12601)
(Hojo Hironori)

(80788422) (12601)
(Itaka Keiji)

(60292926) (12601)

(Honnami Muneki)

(Fujisawa Ayano)




