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Fig. 1. Viability relative to controls at Blastula-B, Pigmentation-P and Hatching-Hstages
in relation to time (post-fertilization) of hydrostatic pressure treatment
Pressure = 650kg/cm?; Duration = 3min
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Tab. I' The results of ploidy identification of embryos and fingerlings in each expe-

rimental group of the 3-minute hydrostatic pressure treatment at 650kg/cm? in rela-

tion to time after fertilization

v 15 3
FREdn | muems | SERF iz o 5 i
19045 min HR Ploidy level (%)
Timi of HP Sample ; "
shock appli- examined No. o _ ate of
cation after samples | =Mtk | itk | I | AT | i | csploidy
fertilization xa 0
(min) (2n-) (2n) (4n-) (4n/2n) (4n)
B ha
35 Embrayo 9 8 1 0
.k 8 8 0
Fingerling
i)
38 Embrayo 27 24 3 0
Y]
40 Embryo 8 8 0
2
. ﬁ]ﬁ 6 6 0
Fingerling
B ha .
45 Embryo 5 4 1 0
it . . .
Fingerling
FERE
48, Embryo 9 9 0
L 13 10 2 1 7.69
50 ﬁ]ﬁy
Fingerling 14 13 1 7.15
Erﬁ}fﬁo 20 1 16 1 1 1 15.0
54 ﬁ]g”
Fingerling 45 45 0
Ebyo 13 1 6 5 1 46.2
> ol
Fingerling 125 1 124 0
L 6 2 2 2 66.7
60 y
. Hha 1 1 100
Fingerling
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Fig. 2. Viability relative to controls at Gastrula-G, Pigmentation-P and Hatching-H
stages in relation to time (post-fertilization)of a combination of hydrostatic pressure and
cold treatments.
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Tab. 2 The results of ploidy ideatification of embryos in eachgroup of the combined 4-min

treatment of hydrostatic pressure and cold shock in relation to time after fertilization
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STUDIES ON GENOME MANIPULATION IN FISH

IL. TETRAPLOIDY INDUCED BY HYDROSTATIC PRESSURE TREATM-
ENT AND A COMBINATION OF HYDROSTATIC PRESSURE
AND COLD TREATMENTS IN TRANSPARENT COLORED
" CRUCIAN CARP

Gui Jianfang  Sun Jianmin  Liang Shaochang Huang Wenyu and  Jiang Yigui
(Institure of Hydrobiology, Academia Sinica, Wuhan 430072)

Abstract

The studies on the induction of tetraploidy, using either hydrostatic pressure treatment
alone or a combination of hydrostatic pressure and cold treatment for blocking first cleavage,
were attempted in transparent colored crucian carp (Carassius auratus transparent colored va-
riety). The shock treatments involving hydrostatic pressure of 650 kg/cm® lasting 3 minutes were
applied at 35, 38, 40, 42, 45, 48, 50, 54, 55 or 60 min after fertilization. Tetraploidy embryos
that include tetraploids, hypotetraploids and tetrapleid/diploid mosaics were found in the pres-
sure treatment groups at 50, 54, 55 and 60 min after fertilization, whereas the tetraploidy em-
bryos were not found in the pressure treatment groups at 48, 45, 42, 40, 38 and 35 min after
fertilization. The results suggest that hydrostatic pressure treatment at 50—60 min post-fertili-
zation arrest the first cleavage and induce tetraploidy.

The shocks involving a combination of hydrostatic pressure and cold treatment were app-
lied at 40, 48, 50, 52, 55, 56 or 60 min post-fertilization. The tetraploidy embryos of tetrap-
loids, hypotetraploids and tetraploid/dipleid mosaics were observed in the combined treatment
groups at 48, 50, 52, 55, 56 and 60 min post-fertilization. The tetraploidy rates in the com-
bined treatment groups were higher than those in the pressure treatment groups. Both methods
of treatments, especially the dombined trearment, strongly affected the development of ferti-
lized eggs and decreased the survival rates of embryos. The fertilized eggs subjected to pressure
shocks and the combined shocks not only produced tetraploids, hypotetraploids and tetraploid/
diploid mosaics, but also developed diploids and hypodiploids. Some chromosome fragments cau-
sed by the suboptimal treatments were obviously observed in the metaphases of some hypotetra-
ploids and hypodiploids. We also found a short stage at which fertilized eggs have stronger to-
lerance towards the shock treatments during the effective period for the inhibition of first mi-
tosis and induction of tetraploidy. Before and after this short stage, the fertilized eggs were
more sensitive to the shock treatments. Artificial tetraploid transparent colored crucian carp
were identified and selected from the individuals developed from some shock groups through
chromosome observation of tail-fin tissue cells of fingerlings and blood cultured cells of adulr
fish. The problems about the techniques of inducing tetraploidy, the effective period of block-
ing first mitosis for the doubling of chromosome set and the survival rates and viability of te-
traploidy embryos in fish were analysed and discussed based on the results obtained from this
study and those reported by other investigators 7

Key words Genome manipulation, Te raploid, Hydrostatic pressure shock, Combined
treatment of pressure and cold shock, Ornamental fish, Transparent co-

lored crucian carp
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1. The metaphase (CN = 100) of diploid embryo in control; 2. The metaphase (CN =200)
of tetraploid embryo; 3. The metaphase (CN = 6743 chromesome fragments) of hypodipleid

embryo; 4. The meraphase (CN =96 + 13 chromosome fragments) of hypodiploid embrya
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1. The metaphase (CN = 183 + 7 chromosome fragments) of hypotetraploid embryo; 2. The
metaphase (CN == 187) of hypotetraploid embryo; 3. The metaphase (CN = 200) of tail-fin
cell of tetraploid fingerling; 4, The metaphase (CN = 200) of blood cultured cell of tetra-
ploid adule




