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1Sh 1n the worlad

- Rapid expansion of fish consumption

from 30 million ton (1993) to 100 million ton(2003) in the world

Overharvesting
Abnormal weather over the earth
Valid for health (no BSE, no bird flu)

Wiped out at 2048 !

Boris Worm et al, Science, 3 Nov. 2006
*Food security Is an urgent matter

Marine Farming is proposed- !



Creation of Innovation
with a fusion of
fisheries and.engineering techinologies

Task 1 Task 2
Seed production system with Onshore aquaculture system
surrogate with
broodstock advanced
technology engineering
Bear a big fish technology
from a small fish Controlled closed system
Task 3

Offshore aquaculture
system using Autonomous
Underwater Vehicles
Marine Farm with
a Blointeractive robot

Research Period : 2007 — 2009 Fund : Japan Science and Technology Agency



Innovative Fisheries and Engineering Fusion Project

Science of Fisheries

= Robotics. * Energy

- Embryology - Aquaculture - Fluidics - Materials

: Immunology * Ethology - Seawater processing
ProJect  Surrogate fish ProJect Innovative aguaculture system.
1 Spawnlng SyStem 2 The closed circuit type culture system

The most suitable
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environmental control
The fry of the donor origin
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Aquaculture without net

-
T he stable supply of a safe fish



Possible to bear a big fish from a small fish

* A small fish is easy to breed early
to become a spawning age
Ty vm e [ or 8 years
Mackerel == =only half a year

= * A small fish is easy to raise
— Enable to raise fish in the small onshore raising facility

Work up to now :

We succeeded to get rainbow trout from surrogate yamame
by using the germ cell of rainbow trout.

--Goro Yoshizaki et al., Nature, N0.430, pp 629-630 (2004)--
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Germ Cell Transplantation in Fish

Goro Yoshizaki

Tokyo University of Marine Science
and Technology, SORST/JST




Tuna Mackerel
Body weight 300 kg 300 g
Body length 300 cm 30 cm




Aqguaculture of tuna
*Conventional aguaculture is capture-base...

Maintain adult tuna in cages #~ ,



Production of bluefin tuna using
mackerel as surrogated broodstock

Egg taking in small tanks

*save a lot of space,
labor, and cost



Procedure of Gonogenesis
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Surrogate Broodstock Technology
B Tuna larva

@?@%% Primordial germ cell

G recipient .
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How can we transplant Primordial
Germ Cells into recipients?

trout

(Oncorhynchus mykiss)

wl salmon
(Oncorhynchus masou)




PGCs Transplantation into the Peritoneal
Cavity of Hatched Embryos

recipient
Incorporated Emission of light gene (newly hatched salmon)
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Male

Transplanted primordial germ cells proliferated
and started meiosis in gonads of recipients



Donor-derived offspring from inter-species
germ-cell transplantation were successfully
produced.



プレゼンター
プレゼンテーションのノート
In this study, we concluded that ‘Live offspring derived from xenotransplanted germ cells were successfully produced for the first time in vertebrates.’



This is a recent picture of young rainbow trouts yielded from surrogated yamame salmon.

They are growing up in good health.


Making salmon that produces only trout
gametes




2N 3N
Employ;terile Triploid (3N) recipient salmon

GFP

2N vasa-
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Outcome
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プレゼンター
プレゼンテーションのノート
こちらは、3倍体ヤマメ宿主を両親とするF1ニジマス集団、6ヶ月齢における写真です。

正常に成長していることがお分かりいただけると思います。

これらの個体が、種として最も重要な繁殖能力を持つか、

すなわち、正常な次世代を産み出すことができるか、を明らかにするため、次の実験を行ないました。 
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