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Biotechnological applications of spermatogonial cell transplantation
in economically important marine teleosts
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Abstract

Recently, we induced masu salmon Oncorhynchus masou broodstock to produce eggs and
sperm of rainbow trout Oncorhynchus mykiss, and succeeded in producing pure trout off-
spring populations through fertilization using these eggs and sperm. This is the first experi-
mental case in which healthy offspring individuals have been obtained by fertilization with
eggs and sperm produced in parents of a different species. This technology has various prom-
ising applications. For example, the bluefin tuna Thunnus orientalis takes 3-5 years to reach
sexual maturity, which is difficult to achieve in captivity. Moreover, the body weight of
mature bluefin tuna can reach several hundred kilograms. As a result, seed production for
this species is expensive in terms of time, cost, labor and space. However, if bluefin tuna
spermatogonia could be transplanted into the mackerel Scomber japonicus, which is a closely
related species that reaches maturity in just 1-2 years at a body weight of < 500g, bluefin
tuna gametes might be more easily and rapidly produced, even in a small fish tank. In this
article, we introduce new developmental biotechnology techniques using fish germ cell
transplantation and suggest the benefit of using clean and cold deep seawater as rearing
water for surrogated broodstock.
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