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(FE3X) : Japan has developed some of the most advanced fish farming techniques in the world,
but techniques for spawning in captivity, cultivating larvae, and rearing larvae of bluefin tuna or
other large fish is still in the development stages. Our ultimate goal is to “use mackerels, which are

smaller and which lay eggs in tanks, to act as surrogates for bluefin tuna”. To achieve this goal, we
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are following our original research program—“the development of surrogate broodstock technology
in marine fishes (having one fish species lay eggs of another fish species)”. This research
proposes techniques to produce larvae of large aquaculture species quickly, cheaply, and easily
with small space requirements. In this project, allogenic and xenogenic spermatogonial
transplantation methods have been established using several species of sciaenids, such as Nibe
croaker Nibea mitsukurii. Moreover, in order to improve the efficiency of surrogacy and to produce
only donor—derived gametes, triploids and interspecific hybrids were used as functionally sterile
recipients, for the first time, for marine teleost. And here, we reported that functional
donor—derived gametes can be produced from triploid or hybrid transplantation—recipient
surrogates. Enrichment of type—A spermatogonia in donor cell preparations and cell-sorting
technique using several markers were also developed. Combinations of these techniques may open
avenues to the preproduction of large—bodied fish or genetically desirable fish using closely related
small-bodied fish as a recipient. We hope that this technology will contribute to the world food
supply and reduce environmental problems, while contributing to the reinvigoration and further

development of a fish—eating culture and the conservation of wild—fish resources.
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BEL 70 mAEEZAWV-IOYS OORPFAE. KEREH, MAMx SEHE BEAwE, BE
= TISIERR. KEHERE 59,437-481(2011). *corresponding author

Flow—cytometric isolation and enrichment of teleost type A spermatogonia based on
light—scattering properties. Kise K, Yoshikawa H, Sato M, Tashiro M, Yazawa R, Nagasaka Y,
Takeuchi Y, Yoshizaki G. Biol Reprod 86:107, 1-12 (2012).

Germ cell transplantation as a potential biotechnological approach to fish reproduction. Lacerda
SM, Costa GM, Campos—Junior PH, Segatelli TM, Yazawa R, Takeuchi Y, Morita T, Yoshizaki G,
Franca LR. Fish Physiol Biochem DOI: 10.1007/s10695-012-9606-4 (2012).

Production of Donor—Derived Offspring by Allogeneic Transplantation of Spermatogonia in the
Yellowtail (Seriola quinqueradiata).Morita T, Kumakura N, Morishima K, Mitsuboshi T, Ishida M, Hara
T, Kudo S, Miwa M, lhara S, Higuchi K, Takeuchi Y, Yoshizaki G. Biol Reprod
10.1095/biolreprod.111.097873 (2012).

Biological characteristics of fish germ cells and their application to developmental biotechnology.
Yoshizaki G, Okutsu T, Morita T, Terasawa M, Yazawa R, Takeuchi Y. Reproduction in Domestic
Animals . 2012 Aug;47 Suppl 4:187-92.

Gonadal development and fertility of triploid grass puffer Takifugu niphobles induced by cold shock
treatment. Hamasaki M, Takeuchi Y, Miyaki K, Yoshizaki G. Mar Biotechnol (NY). 2012
Apr;15(2):133-44.

Characterization of lymphocyte antigen 75 (Ly75/CD205) as a potential cell-surface marker on
spermatogonia in Pacific bluefin tuna Thunnus orientalis. K. Nagasawa, M. Miwa, R. Yazawa, T.
Morita, Y. Takeuchi, G. Yoshizaki. Fisheries Science 2012. 78, 791-800.

Modification of the n—3 HUFA biosynthetic pathway by transgenesis in a marine teleost, Nibe
croaker. N. Kabeya, Y. Takeuchi, Y. Yamamoto, R. Yazawa, Y. Haga, S. Satoh, G. Yoshizaki. Journal
of Biotechnology 2014. 172, 46-54.

Intraperitoneal germ cell transplantation in the nile tilapia Oreochromis niloticus. R. Farlora, S.
Hattori-Ihara, Y. Takeuchi, M. Hayashi, A. Octavera, Alimuddin, G. Yoshizaki. Marine Biotechnology.
2014. 16, 309-320.

The pacific bluefin tuna (Thunnus orientalis) dead end gene is suitable as a specific molecular
marker of type A spermatogonia. R. Yazawa, Y. Takeuchi (corresponding author), T. Morita, M.
Ishida, G. Yoshizaki. Molecular Reproduction and Development 2014. 80, 871-880.

Improvement of ovulation induction by additive injection of 17,20b—Dihydroxy—4—pregnen—3—one
after human chorionic gonadotropin administration in a pelagic egg spawning marine teleost, nibe
croaker Nibea mitsukurii (Jordan & Snyder). Yoji Yamamoto, Takashi Yatabe, Kentaro Higuchi, Y.
Takeuchi (corresponding author), Goro Yoshizaki. Aquaculture Research, 2013, 1-9
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MR, NS 0%EEFES. TLVS, 2011, No.119, pp.38-42, ISSN-0289-0898
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RM-RERE -ATHRT FEEDRR. 2014. 3, 13-16.

(Ri5ED) Fto#
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B304

EFEAT H27k

LHRHa-induced spawning of the eastern little tuna Euthynnus affinis in a 70-m3 Land-Based tank.
Takeuchi Y, Sato K, Yazawa R, Yoshikawa H, Iwata G, Kabeya N, Shimizu S, Yoshizaki G. 9th
International Symposium on Reproductive Physiology of Fish. Cochin, India (2011 &£ 8 A 9-14 H).

Germ cell transplantation in marine fish. Yoshizaki G, Yazawa R, Ilwata G, Takeuchi Y, Morita T,
Mitsuboshi T. 9th International Symposium on Reproductive Physiology of Fish. Cochin, India (2011
£8 A 9-14 B).

70m3 KIEIZHITHAIAD GnRHa 1 5IZLD A AHER. EEEX XERH SHE, SIE
=, AKEX, REEH =27, TR#E SHIEH TR 23FEERKEFEUERR, R
(2011 £ 9 A 28 H-10 A 1 A).

dead end EIEFDHRREIEIZLL-/OXT OBEMEBEISEL-FF—REDKRE. KER
i, NS, GEEH =BT, SIERS. R 23 EEAARKEFSMEARE, RIE 2011 F9
B28B-10 B 1H8).

KIEEE AN DFEEIEN AT Euthynnus affinis #ADEXITHELIVERADEMRICRIZFTE
E EHE RERH FAKEX MTAMB SBES TH23EEBRKEZEUEKRE, BIF
(2011 £ 9 A 28 H-10 A 1 A).

REBBFAERMZRAWN-FSIIBREBFOEE() I I FAABEL-NS IS EEMAIZH
XTHREROEL. BERE, Fitig, FEREF IHR® SFHIER. TR 23 FEBARKE
HoEMEAE, RIE (2011 F9 A28 H-10 51 A).

JVRERMBEEBELE-IT7OCEENSOI )RR D EE. FIHER, ZHEDT, TRE &
HEH, #81E =2 FR3FEAARKEZEMERE, BB 2011 F9H28H-108 1
B).

FEERENVS—ERAVIENBRAHBRECTFEAADOEL. BAEE, MAK LK
R, RERW, FERE GRS SHEH TR 23 FEBARKEFEMERR, RE
(2011 &£ 9 H 28 H-10 A 1 A).

[ E 70 b KBEERIBE FICHITAoO0Y/ OB TR RERHE, AR, SIBIEH. THR23E
EAARKEZSMERE, RIF (20011 FE9 A 28H-108 1 H).

Modification of fatty acid metabolic pathway by transgenesis in the nibe croaker (Nibea mitsukurii).
Naoki Kabeya; Yutaka Takeuchi; Yoji Yamamoto; Ryosuke Yazawa; Yutaka Haga; Shuichi Satoh;
Goro Yoshizaki. XV International Symposium on Fish Nutrition and Feeding. Molde, Norway. (2012
F£6H4-78H)

Preservation of bluefin tuna germ cells by vitrification of whole testis. S. Seki, R. Yazawa, Y. Iwasaki,
T. Morita, Y. Takeuchi, G. Yoshizaki. The 9th Asia—Pacific Marine Biotechnology Conference. Kochi
(20125 7 A 13-16 B)
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FEAARKEFELBEIBRAEEFOIKIHER. BE012F 128 158)

RREICBITARETFIEDOERERE IMELLERRA. THREF-AFXM-MA #-FIl
HE-RLEZ. TR 25 FEBRKEFREFEFAR. BRR(20134F 3 A 26—30 H)
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=, HFE(2013 % 3 A 26—30 H)

ERERRILEVRERILEL7FOS(HRH) DB AR EIC LTI Y/ \QOENGHE. 55
AEEBRER-REZREH - #-ZETH-SBEN. TR 25 ESERAKEZSESETKE.
B (2013 4 3 A 26—30 H)

BEAICBITAREBRARNOBER  ZE£ABEIZRAVVFFr—HERMROEHELEE. &
NEZ-FTH #B-HFIEF-FH E-BRam- XERH- -SWHEH TR 25 SFEBRKESE
aHFIKE HE(20134F3 8 26—30 H)

ABRBICEDIARMTEMMEORRLMABEIORERART~ONA. SlIES=-#HEF
EF-ETHAR-RERW-MTA # TR 25 FEERKEZEREFRE, WR(2013F 3 A 26
—30 H)

FEAHMEIRE 10 m3 KBZRAW-AIOMGNEEINGR. XERE - TR M- EBEA-0r
HEER -SIEZXE-SHER. T/ 25 FEBAKEFESESZTKE. BR(2013 £ 3 B 26—30
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E-HFEFF-SHERA-MTA B T 260 FEARKEZESESTKE . HEE(2014 FE 3 A 27—
30 A)
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TNEE=-AHETF-REREH-TA 8. TR 260 EEHRKEFSESTAE. BE(2014 F 3
A 27-30A8)

ARDOEEEMORFE O 15 AR KEEZRAVV-EHAERR a8 E-BhFE-21L
FE-PE— A #-RERH -SHIEH T 260 FEBRKEFZREFTAR. WE (20145
3 A 27—30H)

REBARNTERAWN S IIBEEBFOEEQ) VY ITEMENDIS T DOHRE. BRHE-
FHEA-Fith 2-M #B-SEEH. F/ 26 EFEARKEFESEST RS, HEE (2014 F 3
B 27—30 H)
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Bl. R 26 FEARKEZEESTKR. KEE(2014 FE 3 H 27—30 H)
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H FR 26 FERAKEFESESZKE. WE(2014 5 3 A 27—30 )

—#RRAt Eaf
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EE, FEREEILT (2011 £ 8 A 26 A).

AR (VAHYF)DELBREIZONT ~TE-FEIUTORE ~. TR 8 FRK 25 FEM]N
WIRKEHBRSHREFREKRS. NTL (2014 F2 5 14 H)

TAMABEEETIVELEBEAICK TAREMEBERMOSEL. MR 8 FR2555ER
WEFRZEAHEELRBES. MI(2014F 2 A 21 H)

£ Yoshizaki G, Okutsu T, Takeuchi Y. Chapter 14 Germ cell transplantation in fish: basic biology and
biotechnological applications. In Aquaculture biotechnology (Eds. by Fletcher GL and Rise ML) pp.
14 223-232 (2012), ISBN: 978-0-8138-1028-7, Wiley—Blackwell, NJ.
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430452 10420124 8 A 10 A)
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#00 - —
MEIEHBH
iop

OPRT=a2—ALA— 2011 FE2 A5 (No.46), H/\IZRJ O EFES KERARKMRVET
MEE HREKEXZEZE MRBEK

OPRT newsletter international, March 2011 (No. 31), Technology to have mackerel spawn tuna.
Interview with Yutaka Takeuchi, Associate Professor, Tokyo University of marine Science and

Technology
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BRI E S—. AR 210, 35(6): 32-35.
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2) BREBERAI—EZTE: Takeuchi Y, Sato K, Yazawa R, Yoshikawa H, Iwata G, Kabeya N,
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Shimizu S, Yoshizaki G. LHRHa—induced spawning of the eastern little tuna Euthynnus affinis in a
70-m3 Land-Based tank. 9th International Symposium on Reproductive Physiology of Fish.

Cochin, India (2011.Aug, 9-14).
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