B &S 130093 5— o

MERRERSEE
(BILEHRFARFTOREMEAARARBET — X - FHER)

R s o | BEREOBEEE EREICS T SWE HIESOHE N HHE

MET—< Physical and mathematical regulation of regional determination in organ germ
(BXX) Az | induction.

gﬁ hant cc | E)1LF &) om0y HEHIRE s 2018 ~ 2014 £

K | EF ce | EH WA ER HREFE wr 2015 £

gﬁ A-v= cz | Ishida Kentaro B4 FUFRKZFE

T o | FlIsBX T8 B

BIE ea (600 FF~800 FIEEICEEHTTELY,)

ZOMNBEOARREOPNERREII LR -BEHEERENLTREL, MIFORHNN\I—FHKT S, CD/N42
—UWREIE. Fa—) O MNRELERIGIEEEEIZRBITATITARN—E3— A EEA—DHEERIZE->THIES
hBERERM-EHRNVICHBAIN TS,

PFEDFEOC/NF—UERICE T2DEBEAH DD TN FHOLTHEAERTT 5012, Ah=-bIEEBERNIE
TH—{ELI==DNIEDEEMENS ., REEHNEREZEFRNTECHBRASESIRTEELZFRELI-. 4
AEOBREEEICKY. BERBIIBERNEREEZHATIENALN LG - BEREZBREETIRICER
MR CEEMAEDEMIEEAFIELI-LCA. BRI ZPEREDO A AR (CIFICEGERT AN BL M E
otz £z AERBEDRESLERAMRBRDOER L. RAREDRELRFTHAIENHIBAL:-. BERE-PE
FEZRAVWTHEREDNNI—EBOEHAERTTE5=H1C. FEREDOHELICEAETHIENHESA T
% ERK (extracel lular signal-regulated kinase) ZMHDEERZEHRMLCEERBEIEEL-EZAERK EFHEE
EEITAEHHMKENICHERESMESL. BEREORERENI—2HENENBZIENESIELEDT=, ZDE
E ERKGEMDIIHEIZKY, PAEREREIZLAD Int BEZEFORRLENBEEINT-, TL T, LT DRI
Bhis, Wnt/ B -catenin, FGF/ERK, FZEMBE D7 EA4T LR GELMYE) OHEERICE DWW -EEETILEHEEL.
2 REFEEICRRYNER) /XM= EREB /NI —F BB TEDZEN AL, LEDERMNS, FAF-BIEFE
FEEBEOBELTORELZERN IRTIEERTEBAESEIFEZHHEL. COBEREN. EBRMIZSUA LKL
VHRENSKEHIPERE/N\FI—FBENICHARTSHIEL in vitro& in silico TRLT=,

F—T—F ra PE B4 B4 HEREFE

(LLTFIFEBALGWTTFEL, )

B BAEa-F Ta MEREES Aa

MEHEES Ac —hEE




RRXE (COMBZERRLIHME - REICODVWTRALTFE, )

M iEREcE
M
L | EER o WiEa o
Aty
R—2 oF ~ BITHE ce #2
M iEREcE
M
L | EEE o Wik oo
Aty
R—2 oF ~ BITHE ce #2
M iEREcE
M
L | EEE o Wik oo
Aty
R—2 oF ~ BITHE ce #2
E&A HA
=
= £2Z HC
HiRE HB FITHE HO A=Y HE
E&A HA
= £4 He
HiRE HB FITHE HO A=Y HE
MXBE ez

Feather bud development requires epithelial-mesenchymal interactions that result in the periodic
pattern formation of the feather buds during embryonic chick skin development. To explain this pattern
formation, Turing’ s reaction-diffusion model for the activator-inhibitor type has been adopted

In order to investigate physical or mathematical regulation of feather bud induction and patterning,
we have developed a three—-dimensional (3D) culture system to self-organize embryonic chick skin and
feather bud from completely dissociated single cells. The bioengineered skin and feather bud can be
generated from skin cells of E7 chick after 4 days in organ culture. The development of the bioengineered
skins, starting with various contact lengths between the epithelial and mesenchymal cell layer,
disclosed the reliable correlation between the contact length and the number of the feather buds. In
addition, the size of the feather bud and the inter-bud distance were similar to them in the natural
skin development. To analyze the mechanisms of feather bud patterning, we treated an ERK inhibitor U0126
during bioengineered skin regeneration, the resulted in the formation of fused buds in a developmental
timing-dependent manner. The expressions of Wnt-related genes were up regulated by inhibition of ERK
activity. Moreover, we developed a mathematical model based on the interactions among Wnt/ 8 —catenin
FGF/ERK and cel |l chemotaxis. Thus, we have developed a 3D culture system to regenerate an embryonic
skin as a feather bud—forming field that could be self-organized from an experimental random state to
an ordered state in vitro and in silico.




