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Comparative Regenerative Biology
We use animals that demonstrate a high ability in regenerat-

ing body parts, such as planarians and newts, to understand 
the principle of regeneration. In particular, we investigate 
the difference between regenerative and non-regenerative 
animals to evoke abilities from non-regenerative animals. 
We have already succeeded in achieving this with planarians, 
which were able to regenerate their heads through RNAi 
(Umesono et al., 2013 Nature), and accomplishing functional 
joint regeneration in frogs through the activation of reinte-
gration systems (Tsutsumi et al., 2016 Regeneration). We 
are currently trying to induce functional joint regeneration 
in mouse and to characterize adult pluripotent stem cells in 
planarian at a single cell level.

Trials for evoking functional joint regeneration 
in mouse
Mouse can’t regenerate joint structures at all. However, we 

expect that functional joints might be evoked by the activa-
tion of reintegration systems since we found that the remain-
ing tissues after amputation at the joint level possessed the 
ability to regenerate joint tissues (Hotta et al., unpublished 
data). That is, the mouse might lose their regenerative abili-
ties due to non-cell autonomous reasons. Therefore, we are 
now investigating how to activate reintegration systems in 
mice after amputation at the joint level for evoking func-
tional joint regeneration.

Isolation of the viable planarian aPSC (adult 
pluripotent stem cells) and characterization of 
these cells at the single cell level.
We tried to develop an isolation method for viable adult 

pluripotent stem cells (aPSC) from planarians using FACS. 
In the previous method, isolated aPSC were unhealthy after 

staining with several fluorescence dyes. Recently, we found a 
condition to be able to isolate viable aPSC by FACS sorting 
without staining with dyes. The single cell transcriptome 
analyses using these isolated aPSC showed unique properties 
of planarian aPSC (Kuroki et al., unpublished).
We also found that these aPSC showed the collective migra-

tion property (branch-like patterns in Fig.1) after RNAi 
treatment of the MTA (Metastatic Tumor Antigen) family 
genes, suggesting that planarian might have unique niche for 
maintain aPSC in the adult bodies (Sato et al., 2022).

Figure.1 RNAi treated animal of the MTA-A gene showed the branch-like 
distribution patterns of aPSC (magenta stained with the PIWI-A antibod-
ies). 

Now, we are investigating differences of these cellular 
systems between highly- and lower- regenerative animals.
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