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Tab. 1 Development of nuclear transplants

ot 3 F R HE KA E 2 E*Aﬁi
BRONE Blastula Gastrula 2cm fry
No. of Transplanted
il SO IR RSOl A SO N COX
H—RRA
First experimental 781 484 62.0 243 50.2
sroup
Pt YTl ]
Sccond experime- 769 456 59.3 200 43.9 5 1.1 2.5
ntal group
x| 5
Control 140 90 64.3 45 50.0 11 12.2 24.4
a ERNTBEPMENEAW: b. BNTLEERENENHL; o BRI TEBEREMNES o
a. Percentages of blastulas in relation to the number of transplantcd eggs.
b. Computed from the number of blastulas (100%).
c. Computed from the number of gastrulas (100%).
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Tab. 2 Doubling rate of chromosome of haploid nuclear transplants

ms At
Batch no. 1 2 3 4 5 6 7 8 ? 10 n Total no.

% 4]
Number o Gaswala | 20 {15 |16 [31 24 J20 |18 |25 |16 |14 |44 243

BeBEmEREKRKE
‘Number of Doubled 2 2 6 12 5 3 2 11 7 5 17 72
embryo

It
Doubling rate(%) 10.0 | 13.3 | 37.5 | 38.7 | 20.8 | 15.0 | 11.1 | 44.0 | 43.8 [ 35.7 | 38.6 29.6
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THE BIRTH OF THE ANDROGENETIC HOMOZYGOUS
DIPLOID LOACH
(Misgurnus anguillicaudatus)

Liu Hanqin, Yi Yonglan and Chen Hongxi
(Instizure of Hydrobiology, Academia Sinica, Wuhan)

Abstract

Studies on unisexual development and homozygous diploid are important in fish genetics
and breeding. It is an effective way to purify and improve breeds and to produce monosexual
fish. Gynogenesis were successful in many fishes, and gynogenetic homozygous diploid aduls
fish were obtained. But the reports in relation to fish artificial androgenesis are still rare.
Androgenetic haploid loach embryos were produced by mechanically removing female nucles
of Paramisgurnus dabryanus eggs which had been fertilized by loach milt. Transplanting these
haploid blastula nuclei into P. dabryanwus enucleated eggs resulted in 243 gastrula embryos.
Chromosome examination of these nuclear transplants indicated that 29.6% of them had dupli-
cate chromosome number. In another experimental group, 5 adults were obtained from 769
nuclear transplanted eggs. Tail fin chromosome examination, muscle lactate dehydrogenase
isoenzyme electrophoresis and morphological character all showed that they were androgenetic
homozygous diploid loach. On the basis of the characteristics of fish embryonic mitotic cycle,
we are of the opinion that the doubling mechanism of the transplanted haploid nuclei is the
presence of a DNA duplication in G2 nuclei after being transplanted into the eggs and then
their first cleavage occurs. Due to the fact that the shape of pectoral fins indicated two of
the five nuclear transplants being female, we are inclined to believe that the sex determination
mechanism of loach is female homogamety and male heterogametry. Discussions concerning
the reasons for the high mortality of fish hapleid embryos and the possibility of applying the
androgenetic homozygous diploid method to fish breeding are presented.

Key words Androgenetic haploid nuclear transplantation, chromosome doubling, androgenetic
homozygous diploid, sex determination
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1 Chromosomes of loach androgenetic haploid gastrula (In=350%). X600; 2 Chromosomes
of loach androgenetic homozygous diploid gastrula (2n = 1004£). X3500; 3 Muscle LDH
isoenzyme Patterns. a. P. dabryanus () X loach (o); b. Loach( @) X P. dabryanus
(o"); c. Loach; d. P. dabryanus; e. HDL5; f. HDL4; 4,5 Chromosomes of tail fin
of homozygous diploid loach (?n = 100). HDL1 X1500; HDL2 X600; 6,7 Homozygous

diploid loach. HDL2; HDL3



