B &S 130191 5— 2

MEBRRBEE
(BiIFEHREARFTORMYEARAEARBET — - - BHER)

RRT—~ BAFS v RAEMR R LRERNHEE - S EMBERO RS & 5L 5
(*DK) AB SV = - B < I8 % Be F i =Pl 7] []

MET—< Control of Proliferation and differentiation of Mesenchymal and Pluripotent Stem
(X)) az |Cells Using Dynamic Mechanical Stimuli

i haht cc | aFh EhL MEEME s 2013 ~ 2015 %

TK

= EF cs | HH P WEEE R 2015 £

=4

= A—vZ cz | Tanaka Motomu B4 REPKE

o e
T o | WAY ME-MRAE S X7 LA - BERALE

BIE ea (600 F~800 FRREIZEEDHTTSL,)

AMEE. FEEEEOE FOSILEANT, BHMBEOMBELS L EMETEEICHE T 5 EBEIM
FHNTAHIEEZFDEZELTVS, EAMNICE. BHBEAHZMFBEZZTTHLOEEOMBEADS
ItEROZBEFZFETEEMBIELE LT—MRIEL. MEOERREDNDFSAFTIVRE

(1) RBEZTTHOFEDAHLZIRET HHFMEE L TD point of no-return”(d & % H.

(2) MEEZEZAONGLK LD LS TEMEERLEIIE (AEX) EHdHh. LT

(3) HRHMREDEHEEMZERMEMESL LCFRLERKEBZROL I LNENRHEORKE () FHFEETD
h.

EWS 3 DONBANGCHEBAT S EEZBRT, MIlEVATLELTIX., MERBARL S SHEEMEEHHE
ANEERAEFE LN, AARHM P IMERSMABIC,

IEZHICEBINESLERV-REOEBFEIORAMAMESR L LT, MEOAFHMNRIBIZRL
THE - ZENIC—FETELEL, EVWS T ERFETF OIS, HICHAROM/NEE (Niche) (XIEEIZH
AFIVvOTHAIERMONTHY ., ERHMED Stemness [EIHNEIALDRA FLRIZE>TEHRHESNS
LRI TS, 2T, BMBEEFETEOMBICHEIE. TOEERERBETILELTEAT
BI2IF. HEBTEOERMTEBEHMO WEMNRE (R LR, 3 LLEREATUER) 25252 EMNT
ZFHLEOBRMNEFLL, BATIEMAE - XS5 (EEREXFEK) H PNIPAAm OBEEEZFRAULTHEY
—FE2ERMSHRBL., ChZEZBEERICAVTWLWADN, CHIEHKETI— L ZINET IED—ARK
BLEDT, COFETHMABICBMADAMMLEAZEFNEEZ S EIEFTARETH 1=,

AARIE, HFHREICHBEKENLGANZRANRE5Z25I LT, BHAKEZHIET 5L S WH-LMH -
BWMEBRDOBEIHZBRELEZLOT, CAETFERFLREICHE - TE-HHEROKEFNHD-OIZLEERE
BHRIENFE LT,

F—T—FK Fa 0 e A RIS E 4 JETERRINBTE X FEDH N

(UTFIFEALGWTTFELY, )

BhRBARI-F Ta MEFEES aa

MEBEES Ac —hES

-1 -




BRI (COBMEZERR LI-HE - IEICODVWTEALTTSL, )

s jEEEGe Quantifying Adhesion Mechanisms and Dynamics of Human Hematopoietic Stem
A X FR e
H
., | EF®® ea | A Burk etal | M4 cc | Scientific Reports
En:,\
R— GF 9370 FITE cE | 2 0 1 5 #HE oD 5
saviEEEGE Frequent mechanical stress suppresses proliferation of mesenchymal stemcells from
” B S P human bone marrow without loss of multipotency
N EE%L oa | V. Frank, et al. | #3554 oc | Scientific Reports (under review)
En:,\
R— o ~ FATE o #5 oo
6 iEEEGE Live Gell Tracking of Symmetry Break in Actin Cytoskeleton Triggered by Abrupt Changes
" R S P in Micromechanical Environments
., | EF%® ea |S Inoue et al | M54 cc |Biomaterials Science
En:,\
R— oF ~ FKITE cE |2 0 1 5 A5 op
EEL pA
=
E4L He
=
HERE He FATE o A -y He
EEL pA
=
E4 He
=
HERE He FATE o A -y He
PR ez

In the first paper, we defined the binding strength between human hematopoietic stem cells (HSC)
and the bone marrow niche models based on planar lipid membranes with precisely defined
concentrations of specific ligands. The relative significance of HSC adhesion via SDF1 o —-CXCR4 and
N-cadherin axis was quantified by (a) the fraction of adherent cells, (b) the area of tight cell
contact, and (c) the critical force for cell detachment.

In the second paper (currently under review), we demonstrate frequency-dependent regulation of the
fate of human mesenchymal stem cells (hMSCs) derived from bone marrow by using a novel surrogate
substrate, which is based on physically cross-I|inked hydrogels comprising stimulus—-responsive
triblock copolymer micelles. In contrast to the more widely used chemically cross—Iinked
polyacrylamide gels modified with type I collagen, our hydrogel substrates maintain multipotency
of hMSCs over 20 d, irrespective of the substrate elasticity. On exposure to the corresponding
induction media, hMSCs can undergo adipogensis and osteogenesis without requiring cell transfer
onto other substrates. Moreover, we succeeded in the suppression of hMSCs proliferation by up to
90 % without losing the multipotency simply by increasing the frequency of mechanical stresses to
every 2 d. Such “dynamic surrogates” can be used not only for the understanding dynamic functions
of bone marrow niche but also for the synchronized differentiation of adult stemcells to adesignated
[ ineage.




