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Tab. 1 The results of ploidy identification of embroys and fingerlings in each experime-
ntal group following hydrostatic pressure treatment of 650kg/cm? for 3 minutes at different

times after fertilization

EREETRES| EENRES EENE B =X a8
RIS T e Ploidy level Percentage
Time of HP Samples No. of of
shock applicati-| examined | samples | mgeph ok —ffk| —frik RSk Wk | Sfiik | triploidy
on after examined . 4h di-§ ,. R i- R R .
fertilization haploid p{()[)i(:l " diploid ?{fi%tn mosaic |triploid
(min) (1n) | 2o=) | (2n) [ (B3n-)|(2n/30)| (3n)
emﬁbféy‘"o 33 1 1 2 29 94.0
4
$heé
fingerling| 34 1 33 100
emﬂiila?o 16 16 100
5
e
fingerling 33 3 100
6 e?ff‘fyo 16 11 2 1 2 18.8
iy
7 embryo 17 15 2 0
8 B 13 1 2 0

B ERHEGE D, EZRE 4 f1 smin BHTHEN, K B 54, 4min KATE
HBERBRRIT DR SRR EEK, B elISEDERE, R BN 34 B4farh,
B 1 BIR=FEERSN, EA 33 BEME = (BR1:5), =5 EHIEF100%; 7 Smin K
R EAS, TieRMRERE, ZEEKERETLRE 100%, 6min HELGEANE D
BA=0 TR, B4 7 f 8min LGB AT, BREEFI=FERE, BXEK
R R A, HRa kB /DT 100, SRMEAFIEREREHRe kB (Bik
1:2),

2 EhKDHEFREN=HL R

AT REBRTREE DGR, £ ZHE/E 4min B, 2350RHA 500kg/cm?, 550kg/
cm?, 600kg/cm?, 650kg/cm?, 700kg/cm® 1 750kg/cm?® RUE, FHEE4EHER BN
(3min), FHREFKEH, Y H 500kg/cm?, 550kg/cm?, 600kg/cm? FI 650kg/cm? #YFE H4tk
Eit, BB EER L EU BN AENERER S RAMLL, LFREE RKHRE;
LA 700kg/cm® F1 750kg/cm® BIE IR, GRS LRI R BT, B0 353 B A%t
FEY 19.8% F14.57% , BEMAHNEGERIO BAR 8.29% F12.81% (& 2),

fed B (3 2)FH,EE S 500 5 550kg/cm? W BA S, BaRG&TBERE
BB AEEKTEE S 4 600 3% 650kg/cm’® fUbEA T, BRI T HRABIRE SR FIk =
BRI R, HEERS AT 100% =K ER 1:6); ZEE 724 700 B 750k;/cm? {y
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Tab. 2 The results of ploidy identification of embryos and fingerlings in each experimental

group by applyinig for 3 minutes of a hydrostatic pressure shock at different levels when 4 min

after fertilization

Ehkh | ERORS |[ERORSH Py 1ooel e
ercenta-
Pressure Samples No. of _ _ _ — ge of
levels identified | samples RofSfR | fEfK | KRRk | WG| K |iploidy
(kg/cm?) identified [bypodiploid|diploid jhypotriploid| mosaic triploid ICH)
(2n—) (2n) (30—=) [(2n/3n)| (3n)
500 efbﬂf‘yo 17 4 13 76.5
RERR
5o embryo 15 1 1 13 86.7
Eaks:]
fingerling 2 1 1 19 95.2
WA
a0 embieyo 18 1 17 94.4
. 1 1 100
fingerling
kil 33 2% 2 29 94.0
650 embryo
e 34 1 33 100
fingerling
FEfi& 12 1 4 2 5 91.7
700 embryo
i 4 4 100
fingerling
el 12 3 3 6 100
750 embryo
it 3 3 100
fingerling
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Tab. 3 The results of ploidy identification of embryos and fingerlings in each experimental gro-

up treated By applying a 650kg/cm? pressure for various durations at 4 min -after fertilization

pEHE | EENES  |EROREK B =i
et Ploidy level Percenta.
Treatment Samples No. of _ — _ _ ge of
duration identified samples ROMEHE | ZfE5k | REMEE aﬁ‘* S triploidy
(min) hypodiploid | diploid {hypotriploid| mosaic |triploid (%)
(2n-=) (2n) (30—-) |(2n/3n)] (3n)
e
) embryo 14 3 1 10 100
e
fingerling 6 1 5 100
iy
5 embryo 10 2 2 6 100
fingerling 13 15 100
i)
] cml’)?yo 10 4 2 4 100
Hf
fingerling ¢ 6 100




7

‘\'3‘

pU

4 ERFS: AXRPORARENHE L BXERRESS/EKKELE 341

SEAT, BEERORBER FHERET /U, BAS R K= Ak (ERL:3DMEREK,
HEENN—EoRED, TLAKERSNRERER (BRLY), EETROHEL

EER=FE
B
1
P
H
F
3

4 5 6
4b78 ¢ e {min)

—
(=4
<

3. sbz2etiE)E R HE R R H IR AE
A

& 8

YR RGEMNE—E (%
¥iJ5 4min), WEHES—E (650 kg/
cm?), MIEREBAFFER AN, KA
MEENEEREZRE T Exm (A
3o LENEAK, FEEAK,

EHEERA & 3, ELERR
A 4.5 F1 6min FURLFRA G, BE 100%
=FHT, BERKBRPRITES K
=GR 3n/20 FIRIK, HAESRMEE
AREIMEAEZHREEFTE, X

REBTLOENHL KSRGS A KRR E A
: M3 FRKELENINE M RRAERRRE B & (X
RERIERAT. EH-B, REH-T, GRHIM-P, BAY-HRFOHS
$-F) AR TR RAN TR

» »
17_" -[./E Fig. 3 Survival rate relative to controls at different
developmental stages (blastula-B, tail bud-T, pigme-

[21) (=23 -
o < o

X T R 5 R
S

Survival rate (%) relative to control

™~ [
< (=]

—
(=4

1 ﬁ*EﬁﬁEﬁﬁﬁ#*E{*?ﬂ ntation-P, hatching-H and firstfeeding-F) in each

experimental group treated with 650kg/cm? pressures

ﬁ{’ﬁmﬁn?jsﬁ for different durations at 4 min after fertilization.
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=5, T HE DN IR ERGER, SRR GRKRBEER, RARZ KM ;
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STUDIES ON GENOME MANIPULATION IN FISH I. INDUC-
TION OF TRIPLOID TRANSPARENT COLORED CRUCIAN
CARP (CARASSIUS AURATUS TRANSPARENT COLO-
RED VARIETY) BY HYDROSTATIC PRESSURE

Gui Jianfang  Liang Shaochang  Sun Jianmin  Huang Wenyu and Jiang Yiguj
(Instizuee of Hydrobiology., Academia Sinica, Wuhan)

Abstract

This study was made to optimize hydrostatic pressure shock conditions for producing tri-
ploid transparent colored crucian carp (Carassius auraius transparent colored variety) by in-
ducing second polar body retention. Shocks involving hydrostatic pressures of 600 kg/cm* and
650 kg/cm® for 3 minutes, applied 4 min or 5 min after fertilization, not only gave 100%
triploidy as assessed by chromosome observation in the cells of embryos and fingerlings, but
also produced relatively high rates of survival; the rates of hatching were about 90% relative
to controls. Shocks applied at 6 min or later after fertilization had almost no effect on
triploidization, and resulted in low survival rates. Shocks of hydrostatic pressures lower than
600 kg/cm® (550 kg/em® or 500 kg/cm®) for 3 minutes resulted in a small proportion of dip-
loids. Shocks of hydrostatic pressures higher than 650 kg/cm® (700 kg/cm® or 750 kg/cm®) for
3 minutes produced 100% triploidy but strongly affected the development of fertilized eggs,
resulting in deformed embryos because of chromosome breakage and loss. The treatment of
longer durations had the same effect as the treatment of higher pressures, which apparently
disrupted the embryonic developmental processes. The longer the treatment duration, the higher
the mortality.

The results obtained from this study and those reported by other investigators seem to
indicate that hydrostatic pressure shock may be an efficient method for performing chromo-
some set manipulation in fish, because the optimal conditions of hydrostatic pressure treatment
are easy to obtain and the procedures of treatment are easy to standardize. The relationships
between the optimal conditions and the percentage of triploidy as well as the survival rates
were discussed. The causes for death under optimal and suboptimal conditions were analysed.

Key words Triploid, Genome manipulation» Hydrostatic pressure shock, Ornamental fish.
Transparent colored crucian carp, Ploidy identification
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1. The metaphase of diploid embryo in the control; 2. The metaphase of hypodiploid
embryo with chromosome fragments (indicated by arrows); 3. The metaphase of hypotri-
ploid embryo; 4. The metaphase of hypotriploid embryo with chromosome fragments (indi-
cated by arrows); 5. The metaphase of triploid embryo; 6. The metaphase of tail fin cell
of triploid fingerling



