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Abstract

TOWARD THE DEVELOPMENT OF AN IN VITRO PERMATOGENESIS
SYSTEM APPLICABLE TO A WIDE RANGE OF MAMMALS

Takafumi MATSUMURA, Takehiko OGAWA

Department of Regenerative Medicine,
Yokohama City University Graduate School of Medicine

In 2011, we succeeded in producing sperm from spermatogonial stem cells in vitro by culturing testicular tissue
fragments of neonatal mice. Offspring were obtained with these in vitro-produced sperm by micro-insemination.
This method was expected to be applied to elucidate the mechanism of spermatogenesis and to analyze spermatogenic
defects. However, the current culture method is extremely inefficient compared to in vivo spermatogenesis. It was
also not applicable to animals other than mice. In this review, we present our efforts to improve spermatogenesis in
vitro, focusing on microfluidic culture methods and omics analysis of culture media. We also describe a new culture
system that has been successfully used for in vitro spermatogenesis in rats. In addition, recent worldwide attempts to
culture non-mouse mammalian, including human, testicular tissues are described. It is hoped that in vitro
spermatogenesis technology will be further improved and applied to many mammals, including humans, for basic

and clinical research in the future.

565






