16 5 Vol. 16 No. 5
2000 9 Chinese Journal of Biotechnology September 2000
100080
60
“ " 30 p "
“ " 15 36
Q953 C 1000-3061 2000 05-0541-07
“ " Wilmut 1997 “ " Clone
70 McKinnell
1978 ! 60 80
“ Determinants
Roux 1883 Weismann 1892
“ " Driesch 1894
Spemann 1938 2
Homogamete

”ou ” “ ”

14 Briggs  King 1952 1953
Rana pipiens
Commandon de  Fonbrune 1939 Briggs
King 1952 1963 Du Praw
1967 1977 Illmensee 1
1980 6 “ ? 2
2000-06-07 2000-07-02

© FEMFRBEDARMEATIRS®HIESS http://journals. im. ac. cn



542 16
Carassius auratus 2N = 100
Gurdon Carassius auratus  2N= 100
Uehlimger 1966 3 1985 Cypri-
Kawamura  Nishioka 1963 Rana nus Cyprinus carpio 2N=100 Caras-
2 “ sius Carassius  auratus 2N =100
i Phenotype 1980 1985
1989
1984
1963 ) !
McKinnell 1978 Di Beradino 1997 Leucinae Ctenopharyngodon idellus 2N =48
1998 10 18 Abramidinae Megalobrama ambly-
1963 1999 36 cephals 2N=48
Gasaryan 1979 Niwa 1999 1985 “ "
2
DiBeradino 1997 3 1998 *
1980 1985 1989
1
1963 3 Carassius aura-
tus WY Rhoedus sinensis
1985 1998
Cyprinidae Carassius auratus 2N=
2 100 Cobitidae Paramisgurnus
1963 1973 dabryaus 2N=48
“ " 1990 Brachydanio rerio 2N =
“ ! 50 2N =48 1993
Orechromis nilotica 2N =
Oppenheimen 1936 44 2N =100 1990
Fundulus heteroclitus 1945 1991
Carassius auratus
Mammalia Mus musculus 2N
“ " Or- =40 16- Osteichthyes
ganizer 2N =48
1998
DNA mtDNA
1993 Evens 1999
1989 1990
F2
F1 “ "
2

Cyprininae

© Bk DR AT S REE  http: '/ journals. im. ac. cn



543
1
2
3
1 4
“ " Rana
Di Beradino 1997 pipiens Xenopus laevis
“ ” Eisadale ~ 1958 Di
1983 Chevassus 1983 Beradini 1997
2 2 Gurdon
Uehlinger 1966 1
1998 3
Brun 1978 2
1993 4
1998 5 “ ?
! 1989 Beradino 1997
1990
1945 1983  Chevassus oo1982
1983 6
4 5106 3
“ Silent gene ” 2 2
“ ? 1998  Pritchard 17
1986 DiBeradino 1997 Wassenegger 1998 Fire 1999
1982
Nisioka 1972
1986 1
1.2%
2N=150 2
" Okada
1998 3
1
3 2
1

70

Di Beradino 1997

© hERE B 1FR 52 R AT & Bt 1b996journals. im. ac. en



16

544
“ " 2 X Misgurnus anguillicaudatus
2N=150 5
0.004 % 3
“ K Gonadic sterility Cyprinus carpio Carassius auratus red
Susuki  Fukuda 1973 variety 4
0.006 %
Niwa
1999
“ "3 Homotriploid
1993
IN=50 20%
1989
7
1
1989 1.2% 2
0.7% 3 Hypophthalmichthys molivrix
0.6% 4
1996 0%
1 Carassius au-
ratus 2 Cirrhinus molitorella 3 6
Tilapia nilotica Cypinus carpio
Niwa 1999 O-
ryzias latipes
27 3.2%
14 13
Phosphoglucomutase DNA
1996
“ ? Susuki  Fukuda 1973
4 1 2 1
3
1 1
2N
=48
4~5 “ ”
1989 2
4
1988 Purdom 1969 Stanley  Sneed 1973
1 Matsubara K Arai K

Paramisgurnus dabryanus

4

0.013%

Suzuki R 1995 Horvath L

Orban L 1995

2 © PERZERMEDARIATKSHESE http://journals. im. ac. cn



5 545

Lin 1994 Ju 1999 12 ! !

“ " Pluripotency "
1
2
p ” 2
? “ " Genotype

“ K Zinder
Sgaramella ~ Bovsun 1998
Colman 1998 °© “ "

“ " 1992 8 ©

B

ERZERMEMHARTEATIKESHIESE http://journals. im. ac. cn



546 16

4 " -

Horvath ~ Orban 1995 « "

94 3 4

© hERZERMEVATIATIKSHES http://journals. im. ac.

cn



5 547

1 Mckinnell R G* Cloning-Nuclear Transplantation in Amphibia” University of Minnesota Press Minneapolis U.S. A. 1978
2 Spemann H.“ Embryonic development and induction” Yale University Press. New Hawven Conn . Reprinted by Hafner Press Macmillan Inc.

New York 1962

3 Di Berardino M A" Genomic Potential of Differential Cells” Columbia University Press New York U.S.A.1997

4 YANSY “ Cloning in Fish-Nucleocytoplasmic Hybrids” Educational and Cultural Press Ltd. Hong Kong in English . 1998

5 Tung TC WuSC Tung Y FY et al. Nuclear Transplantation in Fishes. Scientia Sinica notes 1963 14 8 1244 in English
6

Colman A. from PPL In* Sheep Clones Challenged” UPI Science News Washington USA Jan. 30

A Historical Review and Some Comments on the Nuclear Transplantation in Fish

YAN Shao-Yi
Institute of Developmental Biology The Chinese Academy of Sciences Beijing 100080

Abstract In this review article a brief history and main results of the studies on the nuclear transplantation cloning in

fish was introduced. Late Professor T. C. Tung TONG Di-Zhou a noted Chinese Experimental Embryologist and his

research group at the Institute of Zoology the Chinese Academy of Sciences CAS in Beijing China initiated and estab-

lished successful technology of nuclear transplantation in fish in 1963. During the past 36 years most of the studies on

fish cloning were performed mainly by Chinese groups except only one article was published by authors in former USSR
Gasaryan et al. 1979 . and the other one was published by Japanese authors in Japan Niwa et al. 1999 .

The primary goals of the studies of Tung’ s group were 1 to study the inter-relationship between the nucleus and
the cytoplasm in terms of the controlling effects determined by nucleus or cytoplasm or both during the ontogenesis cell
differentiation and phenotypic expression in a developing animal and 2 to produce fish clones of commercial importance
for agricultural purposes.

The most successful results that have been obtained by Tung’ s group in collaboration with the investigators at vari-
ous fisheries institutions in China were the production of nucleocytoplasmic adult hybrid fish between different varieties
species genera and subfamilies that produced viable offspring. Furthermore these nucleocytoplasmic fish hybrid revealed
that while most phenotypic characteristics are controlled by the nucleus a few are controlled by the cytoplasm or by both.
In addition the resulting nucleocytoplasmic fish hybrids also showed some better characteristics of economic importance
such as faster growth rate increasing of protein content and reducing of fat content in muscle etc. So far no such kinds
of evidences are available either in amphibian or in mammals.

Another most important result obtained by other Chinese groups showed that the uncultured or cultured adult somatic
cell in fish which can support the nuclear transplanted eggs developing into adults. They were 1 a 17 month old gold-
fish obtained by transplanting an adult erythrocytes into an enucleated egg WU et al. 1982 2 a subcultured kidney
cell nucleus of Crucian carp Carassius auratus can support the transplanted enucleated egg of same species developing
into a three years old adult with female sexual characteristics CHEN ez al.1986 and 3 a cultured liver cell nucleus
from grass carp Ctenopharyngoden idellus can support a nuclear transplanted unfertilized egg of the same species devel-
oping into an adult fish at least of one year old when that paper was published. Some discussions and comments for evalu-
ating the results obtained from previous studies and suggestions for further investigations in this research field are also pro-
vided. More detailed information could be found in the book— Cloning in Fish-nucleocytoplasmic Hybrids” which was
written by Shaoyi Yan in English and published by International Union of Biological Sciences and Educational and Cultural
Press Ltd. Hong Kong in 1998.
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