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Interspecies chimaera was achieved between mouse and rat previously (Kobayashi T et al., Cell 2010, 
Yamaguchi T et al., Nature 2017). This was done by using naïve mouse ES cells injected into either rat 
blastocyst stage embryos, or naïve rat ES cells into mouse blastocyst. The method is theoretically 
applicable to create humanized organs in large animals, however blastocyst chimaera competent naïve 
ES cells have not been established in most of the other species. The current problem of mouse-rat 
interspecies chimaera using naïve stem cells is their high contribution to non-targeted tissues. High 
contribution of xenogenic cell results in complications of the postnatal development of host animals. 
Recently we established formative stem (FS) cell lines which shares more features with those of 
conventional human ES cells (Kinoshita M et al., Cell Stem Cell, 2021). We found mouse FS cells make 
blastocyst chimaeras but their contribution was low and sometime even restricted to specific tissues. This 
project aimed to address whether mFS cells can make interspecies chimaera between rat and how they 
behave in xenogenic environment. The project was aimed to develop the method to control the 
contribution of stem cells in interspecies chimaeras.  

We planned to analyse chimaeric embryos by special transcriptome. We used WT rat embryos to set up 
the plat form by testing pilot cDNA synthesis and RT-PCR experiments on the section slides of embryos. 
Our method was able to capture transcripts and we detected genes of our interest very well. However, we 
found the interspecies chimaera production part was quite challenging. When we injected mFS cells into 
rat blastocyst embryos, we found that efficiency of chimaeras was lower than we observed in mouse. We 
decided to optimise to increase the efficiency of the chimaerisms and the project is still ongoing. We have 
successfully obtained the preliminary data during this IMSUT project, therefore we will apply for the 
external funding to continue the project. 

 


