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A 13EE AR 8 48 4L ZEFH T Aol 3,000~14,000 erg®] AN M-S ZAFA=E 1 A 3,000 ergE RAM
NG A 893%] & AEE S B HFo] F/HEFE AE Lol A 2w 7,000 ergs} A HE ZAE |
AEZ] O FEHA. whebA] oo AR 2R K EA] ZAE FAHLR BBAEAT)7] AsiM T 7,000 erg
7h A A% ALz veyth A 254 $E AAY AR RS KR} A e AGAE AR HAs
B4 GE FRAA FH 5~88 Fol 153087 1~2T AFE AE & AF 3 5558 Fo 5~17587 A
APTY AEEol vMnd X A HoloM A 24T EE AAE A% £E 2R AHAUT A 13 AXY &
A 2RA 9 FEE HAAM e £F 70~952 Fol &3 & 308 A2 HAF A3 BE A7 AT &0
A wot AEEY AL AME AES Frd d@ APEZ Bosis] & | AL fANL & e W
& AEolor & Aot

ABSTRACT: This study was made to optimize the conditions needed to produce two types of gynogenetic diploids in the sweet fish,
Plecoglossus altivelis. Firstly, ultraviolet (UV) ray doses between 3,000 erg to 14,000 erg/mm2 were tested to inactivate sperm
genetically. Based on the appearance of the haploid syndromes in the embryo, a dose of UV ray 6000~7000 erg was required to
inactivate sperm genetically. Then, cold shock treatment at 1~2°C for 15~30 min were conducted to retain the 2nd polar body in
inseminated egg. The best elapsed time before the start of the cold shock was examined between 5~8 min. The experiments in which
began 5 min after insemination, at 1~2C during 17.5 min gave 21.2% survival rate and 89.7% normal eyed embryo rate. The
gynogenetic diploid produced by suppression of the first cleavage, a considerably high number of heteroploids appeared and high
mortality was observed at the metamorphosis stage, so further investigation is needed. The production of gynogenetic diploids were
confirmed by GPI isozyme marker. The heterozygous type in Gpi-1 locus was observed in the meiotic-G2N as a result of
gene-centromere recombination during meiosis. The heterozygous type was never observed in mitotic-G2N and showed segregation into
two homozygous types at Gpi-1 locus.
Key words: Sweet fish, Chromosome manipulation, Gynogenetic diploid.
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ME 2= (Sugama et al, 1990)7} ] ) (Tabata et al,, 1986)0]
A ARG A FE) HRete] BAE A9 H44
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HRE AAE 2o1¢ AHEFENaCl 0.79g%, KClI
0.048g%, NaHCO; 0.002g%) 2 oF 1008) A AA o]F dx
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ARE FAUZ B4 &3 FRNA RS g7
(2N-cont) 2 AM&-3F5I T B A7 B Ao Aol FU A
ZAH & AR FHEUHd SmIFE golx FA s}
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A 4P 290 AAN ANYEE 13 elNE
TTerg/mm’/sec®] 29 AL 60~180% FAbsto] FM ko] 7}
7} 4,600 erg, 6,000 erg, 7,700 erg, 9,000 erg, 10,000 erg, 12,000
erg, 14000 erg7t =5 7708 AYTE 1Pro} ZATh 2
A AgIAE 13 499 AAE MPOE FEY HAY
AAMFE AFH02 AR Adel 24 AYTY 42
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7t BAEE 4 39 Tl 7 A8 AEES 2L Table 1. Effect of sperm inactivation genetically at various UV
o AALL £ 69 Lo Wety|o] HA AEuRE WA dosages(3,000 ~14,000erg) on survival rate of developing eggs
FETO] YEA &2 A ez 7T Dose of UV Surviral
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O E isozyme FAAE A& 0w fAAE L
317] flste ofujg ZHAX FEE dHAS 4 HEA
HE olgstd A719F Stk AAdEH A= o 14E
FAVSSte] WAl oF 1.8emyt HYS W AAE A F
WAS FE5t A7GFl AL 450 Bd A

Taniguchi & Numachi(1978)¢] ¥H#o] wa} oa)sHe]
isozyme F-AAE ZA&3F AEH isozyme FAASTAA
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1. HF XM

13 AgdME T4 AFFE rol ZH 479 4,600
~14,000 erg®] A& ZAMITH (Table 1), ZH7he] 2494
Fo2 A AAE AT FAANA FAYRZ A
A% A7t ¢ £RTL 15T 17CY ke 71 &
Pt 2t A7 AEES WAV A= $4 39 F
of HA FAT N ASH Y v = AR 12
I Table 19} YeFATH 2N-cont= A A & ZALSHA] ob2
A AR} FANA Y AL h 2]t Table 1
of Gebd R} Zo] P& RS R B3] AAket
FRAYN F 15T} 17C F&olA {4 A7 2N-cont 1]
A EEo] 242} 5.5%3} 22.2%C B33 AFFe BT A ¢

Survival rate” Survival rate®

irradiation (erg/mmz) rate”
2N-cont 55 222 86.7
3,000 893
3,800 78.7
4,600 85 15.5 75.2
5,400 42.8
6,000 29.6 323 245
7,000 50.2
7,700 18.9 26.1 14.2
8,500 9.7
9,000 92 8.9 50
10,000 58 24
12,000 5.8 45
14,000 44 52

" This group were the first experiment(maintained in 15).
Y This group were the first experiment(maintained in 17C).
¥ This group were the second experiment.

B AEES HAT 279 AEL] IUSE BEF
33 6,000 ergE FANG APFAME < 31%9] AEES
Bgom 7,700 ergd] AYAS ZAMG AP TANT HF
225%9) AZEL B YRIROE 22 YZLL By
AL B9 AACERH AFT o dA AR}
Agon o) ddo] 7t AP FERE YEA 7] o]
23 AZHet) $HH oA FFo] 7,700 ergE X FHSHH A&
2 % o|E @AGA A o] ot FrE AR}
8 i3 E2843tE A8 FEsR £ A= zyyrh

FAE 15CY 17CAAM FRAAN F AP 7Y &L
of7he] 2}o] 2 BF O} o] 3 xjol7} £2o) &g Aol

T HEY A 2484 X3k

22 A e Ho 221X 489 AAE uge=
3,000 erg~9,000 erg®} ML 99 AYPFZ Yol 7
AT A A4 Zxe HAE FEHA JATH
02 AEFOH 11 A Table 19 Vel th 3,000 ergd
A9 e A AT TN AP HEE0
89.3%2 2 AEEE RASY AYXFo] ZI1EFE A
£2&5 7238k 5400 ergE ZANF A FIME £28%E
AEE AFA AL H 6,000 ergS FAIE AT
A 24.5%7 A AR TE 1Y 7,000 ergE RALSE AL
dgAE AEE0] Al FEFY 502%9 AE&S HYTh
I 7,700 ergE A AP T M E 142%9] 4=8S
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Hoy AEFo] A A ZaFTh 3,000 erg®] AgHE X
ALgH é@?ﬂ M EE AZEE REAT AAZE o
Z O REe do] B3R o]2x] B3I EF) YL I
Ao £ 1 59 & dEo| AJAY JFo2RE Y
o} g Tl BAHA itk Ay &L o
Al 31 B3 774 6,000~7,000 erg®] AP TN E BEE
 Egou A BE do| W) vehdet o
24 6,000~7,000 erg®] A MFY FAL 2ol FAE
FAHCE EGASAII] 8 fE 2102 B E AT
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2. 234 Y= MXE KUY 2uiHe Rz A

Al 224 FE AR AL 20 Y] fE 2AL 7
371 8 A 2724EE AXNE 48 A= AR A
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A3 FE £REANN F £3 5~8% Fo) 1-2CY AFL
of AE MAstY 22 15~3087 M E AL 4
39 Fo} 6 Fo A 7} AP AEEY S
Table 20 UERT 2t 487 AEE S BA Y SEF
°ﬂ A2 & 7HAM AP FAME 17.582+9) A 77t 21.2%
APgA M & AEEE BRS
24 W4l

g“"@'e }
W 1% 89 7%7} HHEA Z23.70) YRR g
o A A&A7re] 2088 2331H HEEH JAHEo] &
A3 ZAR 4 58 30% Tl HE S ASE
A &Aool 15EFH 178 302 AN 22 163%%
158%9] AEES HYoH AANEE 784%% 852%F Le
Aok Mg AEAZO] 20F ool HE BEETH A&
Astste) 5879 %A}fﬂ A%E Btk gHs AEEH
A2go) B2y g1 “—‘]‘l T4 5% 39 558 —?1011

1758248 A+t 5

*35‘—%4 A&l 3433}71} Atk &9 A A&
17&01 2082 2H3E BEGo] ZAadte 258 o) A
oM HE M A0l A7t A B2
HA 43

3. H 1 MXE RrYLY 2uiHel R =A

A 1 AN AL 2 o F 5 ZALS AESFY)
98 7,000 erg®] A} ML ZA}E R po} A £HAH
o $ATLE T 70~95% Fo Mg HAsto 1~2T
Ao 3027 AEA A 7 AH 7 YE L Table 3
of Yeblth 3 5% Fol A& /A P77t 3.79%

PCERE

Table 2. Survival rates at 3rd day after insemination and normal
eyed embryo rate at the 6th day after insemination (in pare-
nthesis) of meiotic-G2N. Treatment temperature was 1~2T in
this time

Start Duration(min)

time(min) 50 175 200 225 250 275 300

50 131 212 109 46 08 08 00
877 (897 (547 (12.0)

5.5 163 158 125 61 04 03 00
(7184) (852) (463)

60 127 77 103 43 15 00 00
(G347 (254) (185)

6.5 28 143 69 36 24 00 00
678) (5500 (354)

7.0 127 107 62 84 23 05 00
187  (5.0)

75 15 100 60 39 45 00 12
(847) (842)

8.0 124 96 67 20 30 09 00
0.0)  (0.0)

*Survival rate is the percentage of alive embryos from the total
number of eggs.

*Normal rate is the percentage of normal eyed embryos from
surviving embryos.

*Normal eyed embryos were identified by the lack of haploid
syndrom.

Table 3. Survival rates at 3rd day after insemination of
mitotic-G2N. Treatment temperature was 1~27TC in this time

Start time Duration Survival rate
(min) (min) (%)
70 30 0
75 30 3.79
80 30 0
85 30 0
90 30 0.32
95 30 0.26
G AEES BAS B I Y AP FAME 4207t A
HEEA Fopr] oje] HAZ ZAo] FHEEA
4. lsozyme FEXI0 243t tH<~4dol &ol
20]9] GPI &4 FAANME Gpi-13 Gpi-29 2709 #

ARt 425225 N-cont(H) Z7F), T4 F-G2N 182
d8H-GIN9 A7) 9542 Fig. 1o Uehoh IA -GN
AME E3e Y 447 §9 HHB(AA BB A
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Fig. 1. Electrogram of Gpi-1 locus illustrating the genotype
distribution in normal diploids(2N-cont) produced by normal

sperm, and meiotic-G2N and mitotic-G2N induced by UV
irradiated sperm of sweet fish.
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A WA E K23 AsiMe 1) BAE] KRS
B8 A7 98 274, 2) AZEE AAE 9 Ag
1, 3) A AAAZ, 4) HE AEAL R A FeE
§83 ZA3sts Aol 7ME F28th FAY f12 (DNA)
£ 8437 AdME A9A, 79k 13 XAol Ao
AcH gitgoz A9de] Aol A 71 Bo] &
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&0 o %L FHEFE A& AL Ao
Y ol AFe 2ASHH AEEo] A FE3=Y 9o
2 ¢ @4<E Hertwig &2ty 39 A#te] §A2E E8A
g A7led B E AR A%E 2] 42 FLF AR
7t o ol AFeMZ o2l g Hertwig 37t el
3,000 ergol A& 89.3%9 & AEE S HYSY Aol
7VetAM AEEE FAaste 5400 ergdlME A 22
Ak Y 7,000 ergd] AAHE ZAN APTGM 42
&o] ThA] 3 B3] 502%9] AE LS Hyuh waka Lo
o Zae FAAE B4 A9 M E BEL §
=38 7,000 ergdl Mol 7MY fES Ao AlRH
o 281} Taniguchi £(1986)2 oj¢] WA HHAE B
243} A1 717] sl A= 8,000 erg o) A}e] Aeko] B Q3jty
Hysla] ojHe] AF AR AolE BHAEH), o1& Zo)
7b AR FE7E BANA 798 AAAE A G
THAA Z AF7HA A8 F9] o FolM AAE A
Hog BgAS A77] A AA Mo FPHAEd v
ddold A= 10,000 erg (Taniguchi et al, 1986), ZE
3,000erg (Sugama et al., 1990) 183 Foj3} o FE 14,000
erg (Chourrout, 1982; Onozato & Yamaha, 1983)7} &3 7
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e Bzt el & Ao Yehgth 223 Ao A
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