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Mass production of genetically sterile mutant fish by germ-cell transplantation
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The escape of captive fish is a serious global problem, as some of the
farmed fish are highly domesticated. While the adoption of sterile fish seeds is desirable for
avoiding genetic pollution, the mass production of sterile seeds is difficult. We employed medaka
that were mutants for FSHR, produced by TILLING, as the female homozygous mutants are completely
sterile. Since the homozygous males are fertile, production of sterile seeds can be achieved by
mating heterozygous females with homozygous XX sex-reversed males. However, only half of the
resulting F1 individuals are homozygous. To overcome this problem, we applied germ cell
transplantation. We transplanted XX spermatogonia isolated from sex-reversed mutants homozygous for
FSHR into sterile triploid female recipients. The resulting surrogate females produced only
FSHR-mutant eggs.Thus, we confirmed that germ cell transplantation is a powerful technique for mass
production of genetically sterile fish.
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