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We developed a method for in vitro maturation of neonatal porcine islets using a high-
throughput analysis as a combined tool of our culture technology and hlveNry system.

1. Specific aim 1: establishment in vitro maturation method of neonatal porcine islets

1st year:

A study of development of a maturation culture method for immature neonatal porcine islets
was started wusing the high throughput analysis method with reference to iPS cell
differentiation method. We confirmed that high—throughput analysis method could work even in
neonatal porcine islets.

2nd year:

We established a maturation culture method for neonatal porcine islets with higher insulin
secretion capacity compared with the current standard methods. The insulin secretion ability
was about 2.5 times of the existing method, and the period required for maturation was

shortened by 50% or more. We have achieved the research goal.

2. Specific aim 2: establishment a transportation method of neonatal porcine islets

1st year:

Transport experiments of neonatal porcine islets were carried out in Japan, and the quality
control tests of islets were performed. For neonatal porcine islets after transportation in
Japan, we established a transportation method that reduces a drop of the islet number,
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viability and insulin secretion ability within 5%.

2nd year:

Experiments on transporting neonatal porcine islets prepared from pigs in the US to Japan
were carried out and the quality control tests of islets were performed. For neonatal porcine
islets after transportation from the US to Japan, we established a transportation method that
reduces a drop of the islet number, viability and insulin secretion within 10%. We have

achieved the research goal.

Significance:

Based on the result of this research, if the insulin secretion ability of neonatal porcine
islets would be equivalent to that of human pancreatic islets, it is a new breakthrough
treatment method of brittle type 1 diabetes as shown by allogeneic islet transplantation.
Furthermore, the study of transport of porcine islets is directly related to clinical
application. Together with the Otsuka Pharmaceutical Factory, a partner company, the research
leader aims to clinical trial on islet xenotransplantation in Japan and to commercialize it

in the future. This research has significance in a realization of islet xenotransplantation.
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