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In this study, we have comparatively evaluated the maturity of recellularized liver tissue when loaded
with human iPS cell-derived mature hepatocytes and hepatic progenitor cells using rat liver
decellularized scaffolds. rice field. Among them, it has been clarified that perfusion culture of
undifferentiated hepatic progenitor cells shows higher function and maturity than mature hepatocytes

Based on this, we have found that it is more suitable to fill liver organoids or organoid cells that
retain their undifferentiated state, rather than dispersed mature hepatocytes, in order to construct
highly functional liver tissue. Furthermore, detailed cell biological evaluation revealed the
possibility that the expression of cell adhesion factors within the scaffold from an early stage
after cell filling contributes to this. We applied this recellularization method using liver organoids
to porcine organ scaffolds, which are similar to human organ scales, and succeeded in constructing
technology for constructing small liver tissue for transplantation and its perfusion culture system
with the aim of clinical application. In the process, it was difficult to fill the liver interstitium
with organoids by simple intravascular organoid injection because the porcine scaffold has higher ECM
scaffold strength and density than the rat scaffold. Therefore, as a method to efficiently fill the
interstitium with liver organoids and their constituent cells, a co-filling method (hybrid method)
of “direct puncture of liver organoids” and “intravenous injection of single cells containing
progenitor cells” has been proposed. newly established. Human iPS cell-derived liver organoids
standardized and stably mass—produced by the sharing institutions, the University of Tokyo and
Yokohama City University, and the protein content data obtained and quality controlled by JSR
Corporation and the National Institute of Advanced Industrial Science and Technology Using the
decellularized porcine liver scaffold, we succeeded in constructing a regenerated partial liver tissue
of a small pig that has a high—density liver—-like tissue structure and expresses high liver function
by the hybrid method (patent pending). The liver tissue prepared in such a manner showed high ALBUMIN
production ability and blood coagulation factor production ability, and expressed liver functions
such as bile acid synthesis ability. In addition, a differentiation hierarchical structure composed
of AFP(+) undifferentiated hepatic progenitor cells and ALB(+) mature hepatocytes, CK19 (+)S0X9(+)
bile duct-like structures, and CD31(+)VECAD(+) vessel-like structures were also observed. scRNA-seq
analysis also demonstrated that it is a complex liver tissue. We have established an LC-MS measurement
method that can comprehensively detect and evaluate proteins contained in decellularized porcine
liver scaffolds, and have succeeded in identifying several useful components for liver tissue
construction, mainly sugar chains. These comprehensive analysis results were shared within the
research group, and we succeeded in finding a correlation with liver organoid maturation. In this

way, we have established a porcine transplantation procedure based on quality—controlled grafts with
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clear content, and have been promoting post—transplantation safety evaluations. Further large-scale
safety evaluations in the future will enable more advanced quality control, and are expected to
improve the transplantation protocol based on the quality of the graft scaffold. In this study, using
grafts filled with human iPS cell-derived mature hepatocytes, mesenchymal cells, and vascular
endothelial cells, we have shown that the recellularized liver expresses certain functions in vivo.
In particular, there is a need to establish a pretreatment method for the liver scaffold that does
not cause platelet aggregation or thrombus formation, and various coating agents have been
investigated. Among them, we found that heparin—gelatin coating on the inner wall of the liver
scaffold efficiently induces vascularization of the decellularized scaffold and suppresses thrombus
formation after transplantation with high efficiency. In the first half of the research implementation
period, we used porcine hepatocytes and human iPS cell-derived hepatocytes to construct large grafts
that can be transplanted into pigs using vascular anastomosis and to demonstrate the principle of
transplantation procedures. It has demonstrated recellularization and transplantability. From the
latter half of the research implementation period, human iPS cell-derived liver organoids and cells
equivalent to 1 x 108-9 cells were prepared in collaboration with the University of Tokyo and Yokohama
City University, and using the hybrid method established in research item 2, liver A large liver
tissue derived from human liver organoids with vascular structures recellularized by organoids and
vascular endothelial cells HUVEC was constructed. As a graft, it was transplanted into one microminipig
in which liver injury was induced by subcutaneous administration of TAA, and the survival of the
transplanted cells and the maintenance of blood flow in the graft were evaluated to determine its
applicability as a liver graft. verified. Under an appropriate immunosuppressive protocol, it was
confirmed that blood flow into the graft through the vascular anastomosis was maintained even one
week after transplantation, and that some of the transplanted cells survived and entered the pig
blood. human albumin production was also observed. For this reason, although we did not reach the

initially planned example, we believe that we were able to acquire a transplanted POC.



