[2R2 sz

2 H—F UK}

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo(@o)

Citation(English)

Type(English)

gobbobbbuooogobboobbuooogoubooboooo

oo

OoOoOoooOod
OoOoOoooOod

Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 1059401,

Conferred date:2017/6/30,

Degree Type:Course doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

2013. 82&7T

(e L)
B p'e B S (FI2000F R E)
vy V7 —
wegs | 2z 1=3 k4 SIEW SOKE LEE
(ZE §)

AwmXlE, THERFFUONVEZETEELE-MEAT NI I RICESMRIPILFE] L&
L. SELYBRINTLD,

F1E TFHR) TR, REOBAERICKTS. ABIZOEEMICOVTHHRL. MESE
DHEEFIZE T 2EERFOEEMRE. FVEBLEIVRIVOLLGNVE VRV EOBAEICONTIHRAR
TW3d, F=. coiled-coilEEZMRT E2RTF FEFNZNL T, MAEBBEEZE T HHBRHE
MESERFE2 NV EZEELEL-HEAT M) VIR EZEBET LI ENTRTHESI EZRAN
TEY.,. RRICAHROBMERREZHLGANIZLTWL S,

F2F 10Ig28 RV BEZBEELLEHMBEAT M YO ADEE] TIX, MBEEZEEEZET
ZHBEBEENCGEERFIUONVEFEATELE-MEAT NI YO RDEEZEHME LTS,
LPAREG. MEEERVEEREBRREERZET ST I = VHEKEIAGIIRTF K
(RKRLQVQLSIRT) & ##Z#ES S F (NCAM) #&HE 5 THSC3X TF F(ASKKPKRNIKA)
EBHRKEANFHRTF K (APGVGV) %120 YR LB (E) LEAEHLEL-LDEHBEL
T, BRAMMELFEICELERHEI N VEMBTHLIMIENAT ) v I RXRE VI BEAECDHE
EITK Lz, £, EFBEZAL TV AHEBRENLGEERFOlg2Z AT, #EMia~n
PMEEFIHMTELEREERFIONIBEELTHERL, l@NTF) v I RE VN BEEAECE
FAWLT. coiled-coiliEEZWMHT AIRTFFEZNL T, #HREROSLHHMEZH OMBITENGE
EFR2 NV EOIQREFRABREICLYETEILT S LN AEEE LD, TI T, helix AZRE L
FEERFAR2 /AN EOIg2OREBREE HMLEE &M L T, helix BZ@& LI-Mil@ast< ) vy
AR N BEAECOMIBIEFEEZFM Lz, £/, ELISAAT. coiled-coillEFZHHT 2R T
FrROHEERELFMLIz, TOHE. COBERFZETEL LN M) Y IR ETHRHEE
B THSp190MiEE. BEMHE~AMMLFEERET I LALLM E LT,

EIE YO RIPSHIBADEERFZ /N EEAICKSMRESIEDFEE] TE. YIOXAT
ZREMEEMAE (miPS) ZAVT., AREBBEMNESRFS /{7 HOIlig2, NeuroD2, il
REWNESRAFZ /N BEMyoDIZE T H2HEOLFEROFMEEMHEL TS, BHRET
(T, HESEFEZESESRFOlg2Ic v AR ESMEBkp19MEZAL . AL CHEDE
HEZ48 5 ELE5FE FNeuroD2[C YV R M fESFMAEENIE- 115 Z AL, HoEtHHEESEE
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EFMyoDIZY D R FMHKC2C1I2HBEZRA VT, TAZTIhDOFI VRV BEAICLSMlRAN LS
BNAIEETHAIEZHAOMNIILz, ECTARETIHE., HHRETEHEHEO L LI\miPSHREZ AL
T. HRSEFIEEER SBESERFOIg2H &K VB SR FNeuroD2, FhIEHmAEH#HEZESHEER
FMyoDZRWT., BRERFIA VNV EBAICK DS TORIPSHREONLFZEENTRETH LM EET
fliLf=. mPSHIlEDEEBIEET. MEILDOHEZIE S Olig2. NeuroD2%2 /N VBEAIZEL D
HEHEEADDIEFENTAETHDICEFHLMNIILE, T, BHEAKZBAEL-mPSHBEICH
WTH., BEMBEADDLEZBEATRETHIZEEZHOMNILE, —A. HHLOFIHERES
MyoDA VNV BEATIK., EEEECONEFELIRONAT. BEAERFICOADELFENT
Ef, TOHER. TOXRPSHBICEWTE, BERFR2UONIVEBEAICKLIDLFTENTETH
B ENHLMNEGE ST,

F4E [MyoDEE/LMBENAT Y v I XK DImMIPSHIBENSDHASIELFE] TIE. Masn~<
b1)w o X2/ BEREIZcoiled-coilEZHRET HARTFFEN LTHERFI V/INVE
MyoDZ#EEIL L. YO RPSHBENSDFHALOFENTETHINERFTT I LEEZBNEL
fzo RETIE, EMRETCHEZFADISRAFUOHERODRELRBANASILEBEEZE T HHKEA
FHARTFF (APGVGV) Z12EI#E YR L1-EFl (E) OBIC. Z4 78R FUBHEOMEE
EXRTF K (RGD) AEAShF-AIHENAT F) Y I RE VNI BEREZ AT, coiled-coil
BEZHERTAINTFRENLT, HHBFENGEERF2 /N EMyoDZEE L T, i
fa~DORILFEREEETAINEFEMLIz, ST, helix AZBA L-BEERF 42 > /XY EMyoD®D
DMEREZEFEME L. helix BERE L-MRANT ) v IR Z VN BEREDEBEREZFTME L, &
512, BERFY /N EMyoDZ1HEZTZ2HELT. ZOL T FILIEHRENICLELZOMN. H
HBVWEIEDOLTFLTHRTHIMIDFMZET >, TR, MyoDZ /3y HEE L Hfas
IrP)YHIREICEHEZEBELEmPSHEZERE I LIE., HHBE~OSILFTENTRETHS
ENBALMNELE DT,

E5FE R TIH, EEZHIETH L L LIT, coiled-coillBEEHMHTHIRTFFENL T,
BEERFE2UNVEZEELLLEZMBEAT NIV RAOBEICESFTHAEEEEFEREICOVTH
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Tissue engineering is a combination of cells, signaling factors and scaffolds. Therefore,
extracellular matrix (ECM) is one of the important factor in scaffold materials, as it is needed to
support cell attachment and maintain the function of signaling factor for cell differentiation and
cell growth. In the previous study, a new concept of artificial ECM protein was designed by using
the combination of those functional domains from ECMs. Furthermore, we succeed to immobilize
growth factor to the designed artificial ECM through noncovalent associations by helix A and
helix B via coiled-coil formation. We confirmed the ability of cell differentiation in these
combination too. As we know, tissue-specific transcription plays an important role in cell
differentiation control. And, we succeeded to induce the cell differentiation with using basic helix-
loop-helix (bHLH) tissue-specific transcription factors proteins.

In this study, we suggested the construction of tissue-specific transcription factor-tethered ECM
protein via coiled-coil formation. The helix A-fused tissue-specific transcription factors Olig2 was
designed to tether with the helix B-fused ECM protein EAEC via coiled-coil formation. We
succeeded to induce neural cell differentiation with these tethered proteins. Next, we also
confirmed the ability of cell differentiation with several cell lines, such as neuroblastoma tumor
cells, embryonal carcinoma cells, and myoblast cells. In this study, we decided to use mouse
induced pluripotent stem cells (miPS ) to determine the ability of cell differentiation with neuron
tissue-specific transcriptions factor proteins, Olig2 and NeuroD2; muscle tissue-specific
transcriptions factor protein, MyoD. We succeeded to induce the miPS cells in neuron cells and
muscle cells respectively. Subsequently, we designed the helix A-fused tissue-specific
transcription factors protein MyoD tethering to ECM protein ERE via coiled-coil formation. With
these tethered proteins, we succeeded induce the muscular differentiation by using miPS cells.

In this study, a tissue-specific transcription factor protein was tethered to an artificial ECM

protein via coiled-coil formation and it showed the ability of cell differentiation.
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