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The Optimum Starting Time of the Hydrostatic Pressure Shock Treatment
for Induction of Mitotic Type of Gynogenetic Diploids
in Houraimasu (Non-spotted Rainbow Trout)

HATTORI Katsuya*

In the 1965s, a single non-spotted male rainbow trout was found as a mutant at the Houral
fish-culture experimental station. The mutant was fixed subsequently as a spotless strain of
Oncorhynchus mykiss which came to be known as Houraimasu.?

The Houraimasu is expected to become an unique strain with commercial values being different
from wild type in rainbow trout culture. In order to establish the Houraimasu as unique and
prosperous strain, we made a plan of genetic improvement of the present strain by means of
chromosome manipulation.?

Introduction of gynogenetic diploids by suppression of first cell cleavage (abbreviated as
mitotic-G2N) in many fishes are considered to be effective for production of the complete
homozygous diploid being necessary for further induction of clonal strains.>¥

In this study, the optimum starting time of the hydrostatic pressure treatment (650 kg/cm® for 6
min) for introducing mitotic-G2N of Houraimasu was examined by two experiments. In the first
experiment, hatching rate of the eggs which were treated by hydrostatic pressure with different
starting time. The starting time indicating high hatching rate were from 240 min to 280 min and 360
min to 420 min.

In the other experiment, the component of eggs with different cell cleavage stage were observed at
different time to determine the time of first cell cleavage. Eggs of two cells stage were appeared at
340 min after fertilization. -

Therefore, the optimum starting time were assumed from 240 min to 280 min afier fertilization
(from 50°C + hour to 60°C * hour as cumulative temperature). The induction of gynogenetic diploids

were verified by allozymes which indicated their parental genes.
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S5—SDEIRA L Bt Bt (07000 7K EEALTEBRBA S RI IR B

R, BRBRETRRETI VTV STV S
A == 2 Oncorhynchus mykiss DR 25564 (E¥HE 680 g)
ZHV, THBRX (No. [~7) 2F%E L, &6, 18R
K&tz 3~6 BOI%E 7 — U LT Ui, BT ots
& LT3, 7= Oncorhynchus rhodurus (1 5Ef - 2
R, EHEE 2108), BLUA 7 Salvelinus leuco-
maenis (24F, FIPEAE 550 g) FHW, BT OMizE
FAREGEMALE, FRROATHERY © 1005 RmRL, ¥4

BAERBH UTER Uiz, BABOBE AL, ATHE

FHRBEEZI0OMM e OHF I X v+ — LAz 3mlaHlL, ©
MEEAFRELT (ISW, 1X) T30cmizE &, RE
EMALBD LB U, BHEHERE, 7vdico0WTik
6,000 erg /mm’ (No. 3~4), 4 7+iz-oW Tk 5,000 erg/
mm’ (No. 1~2) $k0F4,000 erg/mm’ (No. 5~7) T
=7o

IR L BERT NGB T 2RI L ) 24 - Rk €,
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Pz B 2 MIEBEAK I > W Tk Table LITiR Ui, %
7z, %18 (Control) & LCTEEEIIE= V<2 (2454,
AT 630 g) SEERAITY, BEEHHEIER
AR (G-control) & UCHULEBIHO—EP4ZF - &

Table 1. Cumulative temperature ("C+hour) at the starting
time of the hydrostatic pressure shock ireatment.

Tine* Experiment humber

(min) . No.1 No.Z No.3 Ne.4 Ne.5 No.8& No.?
ac 37.1 ar.2 -

200 41.1 41.3 -

220 - 45.1 45.4 46.4 -
240 - q9.1 49.5 50.7 48.0 3.2
260 - 53.1 53.6 55.0 52.0 55.5
280 59,5 59.0 57.1 §7.7 59.3 56.0 59.8
3o 64.0 63.5 61.1 63.6 60.0 4.1
320 68.4 67.9 - 67.9 - -
340 712.8 72.3 - - - -
360 7.2 76.8 -

330 B1.6 B1.1 -

400
4290

85.9
90.2

85.4
8%.6

(*) Tipe: time after fertilization.
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HAIE 11.5%, SEREH 4 A TFF - 7y 7 B9 A LHRH
AR E LT, DEOBEF Y v 720, B8, &
frL7zBRE, I X2 Tk Phosphoglucomutase
(PGM), Malate dehydrogenase (MDH), TRz Tl
6-Phosphoglucenate dehydrogenase (6-PGD), MDH#%
Hwi, ZD35% PGM & 6-PGD i3 ikBhgic & b #ERE
{EFOBES ORI eHEE %X 5, MDH TiRikENHRIC
& 0 H—DREIRR R R A DREREASTRE L B A S e,
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FUMRBE LTV X L& (Co.C), A7+ 1{FEEk
(Co.D) 7 v ¥41 LDOMTE L CHRIFREROF I
L7,

BERECHERICL ZE-MEIDTFTondEMo#E

HLEAdERs (A 660 g) B LUMER (H9EE 710 )
id, BRBRAETHAELCW A Y S IvAB L=
VR AQZERER W, BRI, A B, C, BXU
Dod4Xcah, |BBRKico0THEN 1~2E00
ZRAL, BRIk DIE - Bk, fixkbicHBEL
foo TNEEREY (AKIZHo0 TSR 60540 5 540
SETOO0AEE, B, C, BLUDRKicoWTIESH
%2805 5 44053 F T 20 R wHAETL, SERA
#i (KiEL : Ethyl alcohol 60% Formalin 30% Acetic
anhydride 109%) @ CERE Lz, FEE i IIORED453H)
RiZHRTHELX,
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Table 2. Hatching rates* (%) in every experiments at the
starting time of the hydrostatic pressure shock

treatment.

Starting Experiment nunmber
time (nin) Ha., % Ne.2 No.3 HNa.4 No.5 Ho.6 No.?7
180 - - 0.2 s] - - -
200 - - 4] o - - -
220 - - 9.3 1] 2. - -
240 - - .3 ] 8.5 6.9
260 - - -4 4 5.7 7.8
280 [+] Q 4.2 0.7 0.5
300 ] Q 0.9 - 3. 1.5
320 ) 0 - - 0.4
340 9 [ - - - - -
360 2.4 c ~ - - - -
380 +] c.2 - -

400 0.7 2.7 - - - - -
420 1.0 1.1 - - - - -
Cantrel 72.2 46.5 81.0 62.3 83.8 96.46 96.8
G-cont,** 12.2 6.9 0.7 2.5 15.4 7.0 7.2

(*) Hatehing rata: npumber of nopmal swin-up fries
X 100 / number of treated eggs.
{**]G-cont: meiotic-G2N centrel.

Table 3. Body length, body weight, and erythrocyte majar
axis of samples for analyzing allozymes in
groups [ and II.

Group | Group 0

Ne. B.L.[(cm) B.W.([g) E.M.Axls(y) Ko. B.L.{cn) B.H.{g) E.M.Axir {u)
1 9.0 1.3 v 14.9 1-1 h 4.1 1.1 e 15.%
2 8.3 0.9 5.4 12 4.6 1.5 15.4
3 7.8 7.1 4.0 13 4.9 1.5 15.2
4 7.2 5.8 13.7 14 4.4 1.1 14.6
5 8.6 0.2 15.7 15 4.4 2.0 15.2
& 0.8 9.8 15.2 1% 4.6 1.5 15.0
T 8.3 mn.2 15.4 17 4.5 1.5 14.3
B 7.9 8.5 14.5 18 3.8 G.9 15.3
L] 8.9 8.2 4.5 19 4.4 1.2 15.3
0 7.8 5.9 15.2 20 4.5 1.8 15.3

Co.A* 9.0 .0 - Co.C* 10.1 16.2

Ce.B* 11.2 19.7 - Co.D* 7.8 7.6

(*) Co.A: rainbow krout, Co.8: amaga salmon, €o.C: rainbow trout,

Co.D: japanese char.
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¥ 7cid MDH-3 4" LE—WIETEE) (it 2HlE iz
09810) &2 hThh, Fig 2B LU Fig. 4icBh o
~ToREEE, HREO—HizAToAFEELTO
e o LHEEE N, B, B—IRREMELET
ZMIBEAR T o TV B I b 5T, BRI
PHLL- TSR 245N IR G 2 C L s> 0T, B
Ho B REHI ORI N T 5,

¥z, MDH-1, 2 B{zFE 54 2 MEMERAE 2 15k
WETREAToHESEE (He) % Tabledioim U7z, #
ALHHAao#ETIEN ETEd 24, BBEIECC
HoRefRa#LCHELTWEZ L, BLUAATO
EEURYF01~02TH D, hEBROHENGHI LH
5, HERE—IRZIMH TR OFRIIER LT3
EEbhi,

Table 4. Genotypic segregation and heterozygosity of
offspring in groups I and II.

Group Mdh-1,2 He*
BF B o
I 3 2 5 0.2
I & 'I 3 0.1

(*) He: heterozygosity
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Fig. 1. Electrophoretic patterns and presumed loci in PGM.
(1~10 ; samples in group I, Co.A : rainbow trout, Co.B : amago salmon)
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Fig. 2. Electrophoretic patterns and presumed loci in MDH.
(1~10 : samples in group I, Co.A : rainbow trout, Co.B : amago salmon)
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Fig. 3. Electrophoretic patterns and presumed locus in 6-PGD.
(11~20 : samples in group II, Co.C : rainbow trout, Co.D : japanese char)
+
\
MDH-7,2 2
‘g goge O o 3 2im
. 8 - - - e ® A
MDH-3 - - : - - ’: MDH-3
IR BT T @wmoTe o ow i~
Origin -
‘ - L) o - e £ a -
y 1 13 15 17 19 Co.C
12 14 16 18 20 Co.D

Fig. 4. Electrophoretic patterns and presumed loci in MDH.
(11~20: samples in group II, Co.C : rainbow trout, Co.D : japanese char)
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BOHBET 2 MECERIRS 50, TN b5 E
DEEHENRIL S 2 EHEL i,

Table 5. Distribution (%) of egg stages from 1 cell to 4
cells in every observation time after fertilization.

Cum. temp*. Time* Exp.* Egg stage

(¢ + hour)} {min) 1cell 2cells 4cells
12.7 60 A 100 1] [}
25.6 120 A 100 1] 0
39.0 180 A 00 4] 0
52.9 245 A 100 0 0
61.9 280 B 100 0 [}
62.0 300 C 100 o )]
63.0 300 D 100 H b
65.2 3zo o] 108 ] q
66.3 300 B 100 1] Q
67.2 3zo A,D 100 ] 1]
70.4 340 C 94.1 5.9 0
70.7 320 B 100 a 0
71.4 340 D 96.4 3.6 0
74.6 360 c at.7 1B8.3 [1]
75.1 340 B 83.9 16.1 0
75.6 360 D 27.7 72.3 0
78.8 380 [ 54.3 45.7 1]
79.4 360 B 27.1 72.9 0
79.8 380 D 7.1 92.4 0.5
B81.4 360 A 30.2 69.8 0
B2.9 400 c 24.1 75.9 0
83.7 3ao0 B 13.8 86.2 0
B4.0 400 D 6.6 91.4 2.0
87.0 420 c 13.0 87.0 L]
88.0 400 B 6.1 93.9 ]
88.2 42¢ b 4.7 92.8 2.5
91.0 44¢ (4 0.7 #6.8 2.5
92.3 420 B 4.5 93.7 1.8
92.4 440 ) 6.5 88.1 5.3
95.5 420 A 1.0 89.4 9.6
109.1 480 A 7.5 49.3 43-2
122.3 540 A 2.7 12.8 82.9

{*} Cum. temp.: cumulative temperature.
Time: time after fertilization.

Exp.: number of experiment,
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