The Japanese Soci ety of Fisheries Science

Nippon Suisan Gakkaishi 65(6), 1084-1089 (1999)

“REEUERE YA 7T IDF R

WA B EEBY W B RFRRE

(1999 43 A 25 AXAH)

Progeny of the Diploid-Tetraploid Mosaic Amago Salmon

Masaru Yamaki,*!'t Haruhei Satou,*?
Kou Taniura,*3*4 and Katsutoshi Arai*3*>

Induction of tetraploid amago salmon was attempted by treating inseminated eggs with
hydrostatic pressure shock (650 kg/cm?, 6 min duration) in 1996 and 1997. Based on the apperance
of four nucleoli in the epithelial cells of pectoral fins, putative tetraploids were selected among six-
month-old juveniles developed from pressure-shocked eggs of both year classes. At the age of twen-
ty three months, the surviving ten females of the 1996 year class were flow-cytometrically deter-
mined to be diploid by measuring DNA content of erythrocytes. However, both diploids and triploids
were detected in the progeny, when one of these diploid females was crossed with normal diploid
males. Other females gave no triploid progeny. Among eleven individuals examined in the one-year-
old 1997 year class salmon, a diploid-tetraploid mosaic male was found, but the others were diploid.
All the progeny examined were diploid, when the eggs of a normal diploid were fertilized by sper-
matozoa of this mosaic male. The present results suggest the possible production of tetraploid and
other polyploid lines using diploid gametes of fish which developed from the chromosome manipula-
tion to inhibit first cleavage for induction of tetraploids but were determined to be diploid in adult
stage by cellular size and DNA content of somatic cells. Such chromosomally-manipulated fish are
likely to be mosaics including tetraploid cells in their germ line, in spite of a large population of
diploid cells in soma. The present results also demonstrate a different case in which the apparent
diploid-tetraploid mosaic generated only haploid spermatozoa.

T P, A 7, R, T

BETIE, F-NEEEARD S WL &K ELE TH
TR rIckY, ReafrfE I (Ut e/FsC
ERTE LD L L, WS EOFRR & AERRIIE
<, PEH L-PUfEEARBICE CRE LfiZd i
W 45810 L = AW, =< A Oncorhynchus mykiss C
13, HfEESARAE TERSO, TREROBR» O,
ChSEfE I S EGEBT AR T A2 LR h
-, 4510 $rbh, HEEOFHIZRETH SR, —K
PfE R B S S AT ENE, EERET O, BET)
ORI LD, MEERMOMER - BAEASAE L&
504,5)

WA 5L, 7 < o Oncorhynchus masou ishikawai

AEDD A RS 4-7 BRI RIC B FEAEE L, AFR L/cHE
BOEBR ) S E/IMER 4 %A T D AR R % E
L. ZOW24 r AtldL LU 12 7 AlBIC 21T
FRIMBRY 4 A ¥ L UHRIMERAZ DNA BiZ X 0 Rz H
A Lk D5, LEERTEEMR (77%) LMEHE
M (23%) FHHLOEYA IV ThHol, JOT L
1, 1 EEOFR TR EE « M L0 BB SARL
BABEM A RET B, Mo T, B4 RS EGED
ricid, FRMER TR AEAR LIRS ONZWHET
BT, LML KD D WL« RBEDTE
PR TFA 7 &> QA T e THEEIN S,

AP, & 1 DPEIRIEIRIED B4 U7 THRIER

¥ R K E %244 (Ehime Prefectural Fishery High School, Uwajima, Ehime 798-0068, Japan).

*2 (ERET < TER (Satou Amago Salmon Farm, Uwa, Higashiuwa, Ehime 797-0010, Japan).

3 KBkt L EEER (Faculty of Applied Biological Science, Hiroshima University, Higashi-hiroshima 739-8528, Japan).
* IBEEFT - AERBEKER (Suma Aqualife Park, Suma, Kobe 654-0049, Japan).

* R : dtls kKBS (Faculty of Fisheries, Hokkaido University, Hakodate 041-8611, Japan).

t Corresponding author.

NI | -El ectronic Library Service



The Japanese Soci ety of Fisheries Science

2n—4n YA 7 7 IDOFH 1085

2 P RRE TS G—VUSEET A 7 Lt TOLBEH
BHEEZ, TOLIRBENSE LT < ITHRICD
WC, RERIITIREEOBUNMER, 4« AR CIIARMmER
# DNA &3 LURMERS A XOBEIC X 0 fE5M S
FICEYS, 7HEDHWER T/ FLT, ThbT~T
DEBRT L IER _fEEORBT 4+ I ¢ CTEE LT
ROBBMEERAEDICHN S Lok, AR,
RGBT AR LB AMEEE > ThENESH
FEL

M EBE

HER MR LT, FERETRETERETOGRET
TARMBOT < T (BARKIIARE, 1973 F L 0%
i) AR Lo, PUfSGEBEICA ol ¢ N TR
fEGEHOTERICHR T 52, HTtEE GREHM)
KB OREFEH Lz, HERRT, M2E6K
HER TV HEME R A — 5 kA fHE & 4 2 7 T A B @AP
DFHEI GRS, T Ol L BEOMES TR LT
Boh52MEHO—BE RO FEIC L0 iR |
MLk TH 5,

TROREGRIFIC & D E Uk FRO—I3 RIERES
DI _FEET < THEREZ I CRSR L7,

RIBENOEKELRE 7~ WU thOFHRIT 1996 4
ICHEERIARE CHOE L 723200 2l C 1@, 1997 4E1
MWHEHECHERE LACZEINTLEER L2 (Table 1),
Pt 3-11 MM, FEWITKE 16 Mk L iR L, V—
WUIIR LR ERA L, £ LT, k% ks
BREORER & Lic, 7~T% 1 P80 MiasiEs,
BEURRED MY 0 4 HOK/NMERBE XN
% 18 7K FE AL T B A TR 0 25 NS 4 BERS 0 © 7 BSRS) T
T EME, W ZREINE 4-8 DI —TF T, R 4
BrfEl» 6 7RM30 5% T (FNZFhOBEKRIIY
14-15°C Th - 7o), 10-30 HBICEAKEMLTE (650 kg/
cm? 6 53 EAT o 7o, INIZAATEBHLARS LB I SR

EARERNOBLZITINE Lz, BLEEDOARIL
13—15°C THER Lo, BBEKE A 300C . B THeIp
TV, EFRRBRIFOZ2E LB S 47,

BIEEERDER 6 7 ARHERORED 5\ 3 RIR
Bz 7 (L2 —): KB=3:1) HTEEL
2o 8443 Carman ef al W DO HBEICFEVER L 7=,

FMEREEORTE B L 0 EIR L7 &
KD MEREHFERZERN L7, FATR@E, ©5FF
I8 A—2— (VM-60, Olympus) THlERERER
BIE L7z,

ZDNAB7O—4%4 b A MY~ (k#ifa%O DNA
BU70—YA P2 MY —DRBE UCHR LAMES 5
WILIEH IRV, MMt AR (Eagle’s MEM)
THBEF 4C) U, KEKFEMEEFRARLL
2o XEDNAB 7O —H4 FA MY —3BELTER AEG
TRADMEKE %R & LT, Zhang and Arai® O F
K> T o7, T7bh, BRULAMWET2% 7T
VBT FUDAT2EOHREE, SEOSEE T 7,
LT, ROKMEBAE1Iml oY awg (50 ug/ml
Propidium iodide (PI), 2 ug/m!Nonidet P40, 0.1% 7 T
VBT FUT L) AR, B R E A R T - 7,
MRMERIL, SHRNIC40um 2 v 1 ICEL, $k
MELBRELL, 70—Y 4 P A—&— (FACS
Calibur, Becton Dickinson) O7 Va4 3/ L——
D% 480 nm IZ58% L DNA BHH % 1T - 7=, #F
DEE DA CMF-PBS (NaCl 8g, KCl 0.2g, Na,
HPO, 0.2 g, DW 1000 m/) T/l L7c1%, BO5EE
ATV, Eib & RO F TS LT L,

REGREROLR 1996 415 XU 1997 OB K
EABCLIDEUHR LD RAB/ IR 4 274M
helEEREEE L GEY, B LT, 1998 4
0 AIZ, ChOHIZDOWTDNAEB O—H 4 R A}y
—%&fTo7:1%, 11 BICRBR L IEALRERICH L,
REIE 1998 4E 11 A5 5 12 A O Hific 1996 FREMET

Table 1. Treating conditions of fertilized eggs by hydrostatic pressure (650 kg/cm?, for 6 min) for production

of tetraploid amago salmon

No. of parents

Maintained water

Starting time of Interval of

Cross Date Female Male temperture (°C) treatment*? treatment
1 Nov., 18, 1996 3 3#1 15.1 6 h—7 h 30 min 30 min
2 Nov., 1, 1997 7 3 13.7 6 h~7 h 10 min 10 min
3 Nov., 2, 1997 4 1 13.7 4 h-7 h 30 min 30 min
4 Nov., 8, 1997 7 3 14.3 6 h 15 min—-7 h 30 min 15 min
5 Nov., 22, 1997 11 6 14.7 4 h 30 min-7 h 30 min 30 min

*1 Sex-reversed males.
*2 After fertilization.
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Table3ic =+, 11 A4H (Exp.1) 11 5201
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»oize Exp. 1D #9 X #10 OTHORBEHRIITR TH

Table 2. Ploidy based on DNA content, propor-
tion of large-size erythrocytes, sex, and body
weight of putative tetraploid amago salmon
which exhibited four nucleoli at the juvenile

stage
Zf:srs— Fish Pg)rlldslrjtl)\?xd ery%ki?c?tes Sex*3 v?e?gl_%t
contents*!  (%)*2 (g)*
1996 1 2n 0 Female* 643
2 2n 0 Female 551
3 2n 0 Female 420
4 2n 0.4 Female* 615
5 2n 0 Female 1021
6 2n 0.4 Female* 776
7 2n 0 Female 728
8 2n 0 Female* 573
9 2n 0 Female* 793
10 2n 0 Female* 826
1997 11 2n 0 — 163
12 2n 0 — 246
13 2n 0 — 68
14 2n 0.7 — 73
15 2n 4.2 — 325
16 2n 0 — 104
17 2n 0 — 195
18 2n 2.2 — 123
19 2n 0 — 206
20 2n 0 — 169
21 2n—4n 59.4 Male** 105

*1 Flow cytometry for DNA content of erythrocytes.

*2 Relative to number of total erythrocytes counted (100%).

*3 Sex was determined based on ovulation or spermiation of
each sample. ‘“*” means females which laid eggs.
The other females laid eggs, but was not identified due
to the drop of tag.
“¥% means male which gave milt. “—"’ means imma-
ture individuals.

*4 Measured on Oct., 15. 1998.
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=ah T, MEBIR 202, #1, 4, 6 3 XUT10 OFH% (5
BIE) CoWT 7R —4%4 A FU—ZTW, B
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Fig. 1 Flow cytometric histograms for DNA con-
tents of erythrocytes (a, b) and eyed embryos
(c-f).

(a) Normal diploid amago salmon having
erythrocytes with 2C DNA; (b) diploid-
tetraploid mosaic having erythrocytes with 2C
and 4C DNA; (c) triploid progeny of #10 fe-
male; (d) haploid-triploid mosaic progeny of
#10 female; (e) diploid-hyper diploid mosaic
progeny of #10 female; (f) haploid-diploid
mosaic progeny of #6 female.
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Fig. 2 Many normal and a few large-size erythro-
cytes observed in chromosomally manipulated
amago salmon (#15) which showed four nucleo-
li at the juvenile stage.

Arrowhead indicates large erythrocyte.
Scale indicates 10 ym.
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