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MEFDETIVEMTHS T IVIVAATTILIEIHEOBERICITIHERE (BRF) 2L CARELUBEEBAET
5, LOWLEREICELLGH>THBDOBAREAIFETL. EREZOBRAERII 1T AROEKRHELIBETELEL, CORRE
LTI, DRI ETREZFIET S shh BEFHABRAROBEF TIEIRBRELAL =0, BEDOHITARIEET A
TEELHEOTWAIENEZOND, EEICHITS shh DFEBITEFAL I /N —THAMCST [ZX->THRE NS,
MERRESIEINETIC MNFCST TN Y —DFHEAIRIL TESEGRFHEEEZ (Te) (AN R4 (MFCS1-GFP) %
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AEIFETLI=NMFCS1 D;FMEZ#REIESETshh DRIRZRIESE . RERWICITRATETL-OEREED
BENZRIESEDHIELBIEEL, TT MFCS1 #FHILSE DA EDFANEHFS1=0(Z, shh DFEIBRHAEFRIC
FEINTHEARIRICESE T 5BEEER (FRFDLinE%E 180° [EEzst5)% MFCS1-GFP ) Tg EARTITo1=,
BIERIZK>T MFCST MDEMMNEFMIZFEEINLFINBREBIN, FHEEA RSN I-FITIImEEMNEFEL. EHEN
EonBUMAITIXEE M RBEEM o=, LI=A>T MFCST DEML LMD RTRERZ K ED X IEMNEAELEIZH LT
BIZEMFTontz, F-MHERORE. YEICETH5BE. BRIEKIZEITH5BEDI3DDRETMFCST OFEMHIED /A 2—
LR ET HEGCFRIRFEELI-ECAH, MFRDREELMEIZHITEIEELDOBTMFCST DFEHIED/NNI—IZEZR
NHY., RELBELDOBT shh OEEERE OMEICEENHLHEND M o1z, SHIZMFCST OEHDFAET~DEE
ENFHEINLDELFNDIE. HALDIINELBATORBEICHELENHDHZEEBHLMLI,

F—T—F ra w5 B4 shh (sonic hedgehog) | MFCS1 (ZRS. Rr29)

(UTFEFEALGNTLES, )

B R BAR -8 Ta

MEREES aa

MEEEES Ac

V—hES

-1 -




REXE (COMBERRLIFHME - IECDOVWTRAL TS, )

EMiZREce | Skin regeneration of amphibians: A novel model for skin regeneration as adults

M
o EE4 oA | Yokoyama et al. M8 ac | Development Growth and Differentiation
R— GF 316~325 FATHE e |2 0 1 8 &5 cp 60 (6)
S iESEGs Chromatin dynamics underlying the precise regeneration of a vertebrate limb -
2t Epigenetic regulation and cellular memory
o EE%L oA | Hayashi et al. Mzx4® ac | Seminars in Cell and Developmental Biology
STy
R— 6F 16~25 RITHE e |2 0 2 0 B oo 97
R iESEGE Insights regarding skin regeneration in non-amniote vertebrates: Skin regeneration
2 without scar formation and potential step-up to a higher level of regeneration
o EESL A | Abe et al. MEzE4 oc | Seminars in Cell and Developmental Biology
Ell}.\
o s - = = E-pub (DO1:10. 1016/]. s
N oF RATHE oe BS oo emcdb. 2019. 11, 014)
EEA HA
=
= ELZ Hc
HiRE He FATH HO N =Y HE
EEHAH HA
7
= £4 He
HhRE HB FATHE HO BN =Y HE
PRCHEE ez

In Xenopus laevis, a model organism of amphibian, a tadpole regenerates a complete limb if its limb
primodium (limb bud) is amputated. A tadpole gradually loses its regenerative capacity as metamorphosis
proceeds. A young adult frog after metamorphosis regenerates only a single cartilaginous spike when
its limb is amputated. In tetrapods, the key gene, shh regulates the anterior—posterior (AP) axis
formation of a developing limb. Since shh is not expressed in a regenerating blastemal of a Xenopus
young adult, the lack of shh expression is supposed to cause the failure of the AP axis formation in
a regenerating blastemal, resulting inasingle spike regeneration. The expression of shh in a developing
[imb bud is regulated by a long-range enhancer, MFCS1. Yokoyama and colleges has already established
a transgenic Xenopus line that visualizes the activity of MFCS1 enhancer (MFCS1-GFP). MFCS1 activity
was not found in the blastemal of a young adult.

Inthis project, we aimed at recovery of shh expression in the blastemal of a young adult Xenopus through
re-activation of MFCS1 enhancer, leading to enhancement of regenerative capacity in young adult |imb
To elucidate the activation mechanism of MFCS1, we rotated the tip of limb buds in MFCS1 Tg tadpoles
at 180° —this rotation induces ectopic shh expression and results in limb duplication along the AP axis. When
ectopic MFCS1 activity was induced after rotation, the limb duplicated. When ectopic MFCS1 activity was not
induced after rotation, the limb did not duplicate. These results therefore further underlie the correlation between
MFCS1 activity and the AP axis formation of a limb in an amphibian. Then, we found that the pattern of MFCS1
activity is somewhat different between developing limb bud and regenerating blastema in tadpoles. We also found that
some gene, which is expected to regulate MFCS1 activity, is expressed in blastema of a tadpole, but not expressed in
blastema of a young adult.




