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Hiroshima Univ. (1994), 33 : 113~124

v a5 LA Limanda yokohamae (&1 R8ESLOEHNLIEICLS
MEMERAE —EAOERE A FILT A M XT OV RELEIC & 2 iRk

FiA BAR - fAE TR
Fedb RS gk e

15 By kst e S, HIKET 724
199449 A16H FAf

B B  waivA Limanda yokohamae 2 3VF BMEESEE S AEH O b OBRE, EILE
BRI b OICHEM OO DO1Ta- A FAF R F AT v L BEABEEI O CTHRE L
7o AEOI & RIMRBEET CEHT B &, BIEhOME R4 B8 AN U A5, BHIE S i,
IR (—2.0~—0.8C, 6070[HD, HiR (30°C, 54 HBZEHNE (700 kg/cm?, 6 51D
&, HROER CEFEEOEESE LR, ShbE PGMY 5\ & IDHP* 74 YA
LABEBETFEICE T, BET-BREROMARLIIC L V& LE~F v BERETH L ~HHOIFH
Pz WA BEREFHERT LS, HBmAHHEIERE X 0 E8IE Lok Rg itk & 3
Wiz, UV BF2Rit165-2050 I BRAR T > K TRERFRIZB oA » 1o,
FR175-205 0 IS EE AR 06 L R CRABOEFHBHEIE SR, T4 VHF A1 AGHOREE,
i eodic, B—-IRER IR SR T SEAE MR E B FET 5 L ERBE N,

14y BEE Uliw S oM CFE, hRERE Lo 2 AFRITHERKE R -7, L
U, MEME SR A AR T i ST B LR BN o s,

WERE FEE A ORI e T R OB THECH » 7o, BME%21-80H B & CHEME B TR ELT
- AFAFANAT L TREAM L 25, BESEGE SHERBOHBRAE L, 1, 5,
10, 20 ug/t OEC, LhFh53, 60, 73, 80% TH » 7T,

F—T o B BRET - BIEGMARL, MEERE, AT, HER, o,

#

v 3 vA Limanda yokohamae OWETHEE v LKL RIF-CH Y (SOLOMON et al., 1987), PRl 285
BHEDE ML T Z &b e RS, 1992), MMEHOEENBEN D, i, WHEED LT
ERBHOMFHITEECH S, cho2ERT D00V E DL LTHMERE,S BT 6N s, £HEM
DM R, SRR S TR ARG Lk T oS, SRl 5 5\ g —ong)
FRIETAZ LIk B o5 (PURDOM, 1976; 1983; THORGAARD, 1983; YAMAZAKI, 1983), #8#ifk
HOHPB LB oM RAE ROMFRIZHENA S TH 55, BESHBOBRE: (BR) oMEE 352 &M
T & THORICIE A D 870\ (THORGAARD ef al,, 1983; TANIGUCHI ef al, 1987; 1988; MM, 1988), L
ML, fE~7 e (XX - XY #) BlofEolfitdE cn Y SFolatenot, BRI+ T
OBGELHE L 7 b M LA R TE 5 (THORGAARD, 1983; YAMAZAKI, 1983), FECIIEOS{L LC\u 7
WHEBIICEE AL E CERST A AL VBB LT EERT S L0 TE S (YAMAZAKI
RS RS RFER A BB PE R, BIRBH 724
2 R BROREREY, KEREFET 737-12
R BRFEED R ERE, WIRET 724

i
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1976; 1983; #i#5,1978), 2 OFHIC L 0 ~F v Mo B L HER 29 5 LBENE XX) »Eoh,
S oML ORI L D RIS TR BT 5 (OKADA ef al., 1979; YaMazaki, 1983), —J5, Jpgl
FELIE BN J8 2k R Tl RIIIES B S TS h e B R LT 50T, ELkEHEE LY,
WA CHERE 2R VBT o Lk v 7 n— v BB OH, EHRCTERBROBMI/TREL b, L
L, CoBoMEREfRofFREE, —fcE, RBRBEAECHRALY v— v REFB LR A
(STREISINGER et al., 1981; NARUSE ef al., 1985;HaN ef al., 1991; KOMEN ef al., 1991; 11141992 ; I 5,
1993),

73 H A TR, BHC IR & 5 iR OB - B O R A A B2 A B TV B4 (H
M6, 1985) *, FIIREHEIZ SR Tty Eie, H—UREER LR o MM R4 S EE ROV ToM
REBEDTZ Ly, ARG, BERS L OENLEIIC & 58 MR IR 3 & OISR LB o i
HeFedk RO BR AR OVTRE L, ZLT, B 5By EmAaROE IR S 2 i B—IrE
FRILB DM R SR TH B 2 L BT BT A VA ARETHOFEF -~ i, AHOM
BRI R E B O o M E R B S MR EA R L, Mol LT L L bic, HEEMoOR
BB OVTHHE L, SI6ERERERRE LT, BAOHBROLDDITa-AF AT R PRAT R
CEMBEABBEREET A LIk, SMREERTOMIIEEIELL,

MHEEFE

B LIRS o d v B4 A, HE 4 B, BBREEINABITORES X v 19929k LU,
19934 1 BIZIEA Lc KRB TH 5, BIROER 1 ~ 4 145088k, choBBolR, O, Hrt,
~20°CCHMRTE LRSSt Uice S5 T URE & 0 199358 1 Bz lEA U 7ol 5 4, #HE1
fEkEBAs Lic, £, —HMOoRBCRE CHES L v A v WA Kareius bicoloratus HEBLE G AV
7o —HOMEES (EWR2) T, ToHWERMY o4 (NaCl 135g, KCl 0.6g, CaCl, 0.25 g, MgCl,
0.35g/8, PH7.0) k@M Lo+ Kb u 'y GREBBHERNSHE) 500 unit/kg 8 2 JERPH TS
Utco T LCABHEMIME, X6y 7 OMTEMS 7 me/kg SEEMEPICES Licd o 5, 240FMEICHIR
ARG LRI, LYYy~ (¢90mm) EEEI L, ToMoBRTE, BRERLLEHA
L D EROR L1,

B, MR eMILERKERY L4 (NaCl 7.5 g, KC1 0.2 g, CaCl, 0.4 g/t, pH7.2) TH#EL

fotk, MBEEET 52 L@ & » CTHIH ST 2 B TR Uk, SRIUET, WAKBRY 71T
100z AR L7z,
BT ORGHTREECEATSE BT oBENTEE(E Suzukn e ol (1985) oJfjkicit-f, M
B, HRLAHE 2ml 2R 90mm OFF XY v — LORICH—ICEE Lcth, RES (KERST
# KK M) ik vy Ba Lanrs300 mm BLE 98IE GEESA 7 v 7 XS BBELT GL-15, 2
A) B2oMBHTAI LT

B U RBIR 2 @S R R (UV) Ml em S, 5% 1-4 Tad 60 UHIlERKE
Fototy b (410%x285X65 mm), LT, L5 TIX100 0 MBS bRIiCE T3R8y
TSR, WHEOWE, BRIt TR Y FIRIE (60X26mm) &, £ LC, BHEOGERNH~ v
ko (1000X500X15 mm) &P\ Ok EIT LoBREI0 & 1435 X, B TFUORE, BRoliE el
LA 2T 5 3z, HBO DI oM R4 AR (Haploid control) & ERF CEH I
%X (Normal control) & &%iT7c,

BERE UV Tl U EBRES L OMRAEEML 52 S0 b Y B BEKHELE (B%R1k

FU5) EE-UREIBEL (SEBR2) BRA, B, MHK LLAEECEBECEMS (1985) OBREE

LB - MBS - BRERE - BIE RREE AR ERARRL v 2 VI RE S s
L OEEARAARRER BTeIEE  &)IDKHEE, p67-71, 1986.
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LT, UV BFER%s o, ERAEE—0.8~—1.6C (EH1) H50F—1.8~—2.0C (FEKS)
TO07PIH], IR &30°C T 5 GHIT -7z, Z M, FIEHR60, 905 O AERBHIAERIC o T R HE L,

S —NEIBE (ko> 72 b D ABEBHAARSINL R O & O ICEEE L oo KIR10. 1°C TR 4980-00% D IIA 2 1512104
W, FREHT05 NG 5 = E TR CE LT, FEOYME0S 0 1/2 5 BI85
SO E - FR ] AL IE RN S HEE L CHERBR L (—2.2C, 3051,

ENE UV EF OB LM E DR N 5 2 L0 & 0 8Bl (3252 ~4) BB\
VAR —DREIBE L (MR 2 ~4) BB, ENE, AIERGEMIZ e 5 A OREHA (A - R, 1988)
EBEIZ LT 700kg/cm?, 6 BRNCEE L, H—IR%I0 70 NBERAEHNE, 160-2055 & Lz, EH
WU E 7 v o F e R CREBRERD My, oMLy 2lies ) o & —hiciii Ui,
BOBFEFHEORT ER1~4 CRELEE, THPEZMAEHOBEY 0140mm, &3 160
mm) IRE LT3, BMEETH (ZHER6ER), BLAFRE000 54 MRIBICIRE L,
TF =8 T B LR EKIBCFERP S oOWBEAREEA L., BLBIBEASL A I XY Ry
Ly wh it TARBZETAT A7, 190 BIRIBKA= R4, 788 BiCikB &R o0HH 286 L,
ST 5 CRE Lice RS CiR100 8 S0 54 b lC BOBTEK 2 AL & Clsae L, M
BELOYBRBOAFAT A MRAT v CAUEICBE U, TR OMEEU/MEIE), I UCEBFRR (B
LA BB/ RAEINED & RERE D 6513-786 S OMEMEA Izt L7c 28 &3y bl LTl L,
TAIHAL LN AR T TOUFEEEGA L 2y Hiz 2 THH L1z, Aconitate hydratase
(AH, E.C4.2.1.2), Adenosine deaminase (ADA, E.C.3.5.4.4), Alcohol dehydrogenase (ADH,
E.C.1.1.1.1), Aspartate aminotransferese (AAT, E.C.2.6,1.1), Creatine kinase (CK, E.C.2.7.3.2),
Esterase (EST, E.C.3.1.1.—), Fructose-biphasphatase (FBP, E.C.3.1.3.11), Fructose-biphosphate
aldolase (FBALD, E.C.4.1.2.13), Glyceraldehyde-3~phosphate dehydrogenase (GAPDH, E.C.1.2.1.12),
Glycerol-3-phosphate  dehydrogenase (G3PDH, E.C.1.1.1.8), Glucose-6-phosphate isomerase
(GPLE.C.5.3.1.9), Guanine deaminase (GDA, E.C.3.5.4.3), Hexokinase (HK, E.C.2.7.1.1), Isocitrate
dehydrogenase (IDHP, E.C.1.1.1.42), Lactate dehydrogenase (LDH, E.C.1.1.1.27), Malate
dehydrogenase (MDH, E.C.1.1.1.37), Malic enzyme (ME, E.C.1.1.1.40), Mannose-6-phosphate
isomerase (MPI, E.C.5.3.1.8), Phosphoglucomutase (PGM, E.C.5.4.2.2), Phosphogluconate
dehydrogenase (PGDH, E.C.1.1.1.44), Purine-nucleoside phosphorilase (PNP, E.C.2.4.2.1), Sorbitol
dehydrogenase (SDH, E.C.1.1.1.14), Superoxide dismutase (SOD, E.C.1.15.1.1), 8B @EH TR
CLayToN and TRETIAK (1972) @7 = U E-(N-3-7 2 / Fu ') EA%kY v (pH7.0) & 5Bu-bd Shaw
and Prasad (1970) @ b Y xR~ = v (pH7.0) RV 7o, ARPFEIC U HEEE, MEFE, SwlET
D frdaEL: SHAKLEE ef al. (1990) 28t »ic, EH 1 ~ 4 OFBOEEERE & £ el Lz 74
YHA LGB LT HAZ VB L FY » HS 2 10X2mm) wffseiiis L, E%
B ek, WKk EF 7 (SIGMA CHEMICAL #H3) #14%0EE GRS & BE LB L,
BEG U TIER Lic, BUB ERBAR, 100 V~200V OBEETKE LA SBiHER (4°C) €4~ 6B,
ARPERBEREB 21T » 0o kBETH, ¥4 & 1mm BIZRA 54 A Lic# ALLENDORF ef al. (1977) &k
U8 AEBERSOLD ef al. (1987) DQEEICHEL, MEMLEAYH 217 - 72,

AFNFAMATFOLLE  EHRSICRCTE SR BB AR R s R B R AV,
AF T A AT v (17a-methyltestosterone, MT) @iz & 2Hi~0MEREEA T, 5K 5 (1992)
o & BERR O S LERICBT s BB, B ME%IE B 580 H B % Co60H
BlE Uic, BETRIEZE, ©J A CORIME (UK, 1992) 28Fw, 1, 5, 10, 20ug/t & L, BiERO £
FAFAPRATF L E 1Eml O 8 /= VZERL, 6123 L oK Ahclk, SEilicm,
IR OEA LY, BHRRABET >, UEOUBRO, AFAFAIRTFa by /it
b AR (Control) &= 4 / — A ORK & AN SHIEE (Sham control) #HE L1, 1 20RK
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27 b oA, 2000& L, 5008 20 5 FKENZIE Ui, FHMLESSH RICZBAOME =7 Y -
RAKHE (B 1500 mm, X 650mm) kKB L, ALK TR, BEB1-37TH ARV IXYHRY
Lk, 18-128RBEICIRTIA via ) vl al— Sk, BEE1298 B 5 nEERE 25270,
PR MoREE, MBI X 0 BMLERI0, BA (EERS) S5l A4 R 2, B
o kg, O, SRMREREIE L, AR X HE0M, W0 HULERRO—BEYVIRY, x5
A KHF RO, BA-HS5ATIHLORLEMSCHE L, ¥k, LBERELTT7 JEEDR, »
ST 4 AL, BRIV RERL, ~2 RV Y A o B R L, SRR RSN
PRz Ui,

Table 1. Proportion of hatched and normal fry developed from eggs subjected to cold, heat, or
pressure treatments after fertilization with UV irradiated spermatozoa.

Exp. Treatment Temperature Starting time Duration  No. of Hatch  Normal

# (°C) or (min after (min) eggs (%) fry
Pressure(kg/cm?)  fertilization) examined (%)

1 Normal control — - - 725 54.8 53.9
Haploid control — - - 656 9.3 0.0
Cold —0,.8~~1.0 5 60 613 65.1 60.0
Cold» ~0.8~—1.0 5 60 657 63.6 57.8
Cold —~1.0~~—1.5 60 60 624 10.9 0.0
Cold ~1.4~—1.6 90 60 663 7.2 0.0
Heat 30 5 5 732 9.0 6.0
Hybrid» - — — 771 49.9 43.8

2 Normal control — - — 554 76.0 75.9
Haploid control — — — 551 0.4 0.0
Pressure 700 5 6 572 28.3 25.9
Pressure 700 165 6 592 25.5 21.5
Pressure 700 180 6 553 9.9 6.0
Pressure 700 195 6 550 5.1 4.0
Cold -2.2 165 30 560 0.4 0.0
Cold -2.2 180 30 600 0.0 0.0
Cold -~2.2 195 30 563 0.0 0.0

3 Normal control - - — 534 30.0 24.2
Haploid control - — - 529 0.0 0.0
Pressure 700 5 6 557 9.2 6.2
Pressure 700 170 6 513 0.0 0.0

4 Normal control - — - 543 96.5 94.8
Haploid control — - — 528 2.3 0.0
Pressure 700 5 6 539 30.2 27.1
Pressure 700 175 6 539 5.6 3.9
Pressure 700 190 6 532 2.8 2.4
Pressure 700 205 6 544 0.6 0.6

5 Normal control — — — 577 33.4 31.9
Haploid control — —_ — 876 8.3 0.0
Cold 1. 8~=—2.0 5 60 712 52.3 32.7

a) fertilized with UV-irradiated heterospecific Karetus bicoloratus spermatozoa.
by Hybrid between Limanda yokohamae female and Kareius bicoloratus male.
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f& R

MERETSEFE  Table 1 KR ETRT, MREOMERZ, £5hi4T96.5%, FR2 T16.0%LE
otfehs, EE1, 3, 5 TIEK454.8%, 30.0%, 33.4% LiEh i, ETORREM L, FRAHEEK
TREFMLINCE S OEAFET L, PROBLFEOETIEREOE b DR, BHLTV540, N, 7
R, Vb BAERBERBELRTAB TH o710 & OEBIZEMIC RISEA LB TOE Iz Lo, i
HEEAEREN BRI N L BRT, £, AV FrAhk UV BT 28Tl REBENTRET
Botehs, ca A e H A HTFOETHIC L AMBOMERIZBIT (1950%) CEMHFROMIE
(X TR A

Table 1 (ZRT L S EHHH 5 P B BAKHBILEO - D ERAE 2T - o ER 1 Tk, ARk
T, BHER, EFFRRE SBRER R bR, BRAEICSOCTLEFFROSBE L, LoRiT,
ERATE L VB » T, B, FHE60S, 05 CERAEEME LR, b, ERFRIEOAR) -
too EHROTFROLEBEEIT, SHESDRENLEET - ER2, 3, 4itBTHBETEL, &
Bk T, BRI LBER ULetcRRAE Y& 25, EWRBEOFAI A U, MEoBRE

Table 2. PGM* and IDHP* genotypes in normal control and gynogens.

Gene Exp. Treatment, Genotypes® No. of fish y=
locus # AA AB BB examined (0zy=1l)
PGM* Exp.1 Normal control 0 18 22 40 -
Cold, 5 min® 1 37 2 40 0.93
Heat, 5 min® 4 35 1 40 0.88
IDPH* Exp.4 Pressure, 5 min® 3 31 6 40 0.78
Pressure,
175~205 min® 8 7 8 23 —

2* Gynogens induced by the second polar body retention with cold treatment at 5 min

after fertilization.

b Gynogens induced by the second polar body retention with heat treatment at 5 min
after fertilization

<) Gynogens induced by the second polar body retention with pressure treatment at 5
min after fertilization.

4 Gynogens induced by the first cleavage inhibition with pressure treatment at 175,
190 and 205 min after fertilization.

¢ Common allele (*100) is designated as A, counterpart allele (*50 in PGM*, *75in
IDHP*) is designated as B.

*100—

Pam*
k50—

Sl

GENOTYPE >k100/k50 *100/ 50/ *'12)0/ 100 *50)50

Fig. 1 Zymogram of phosphoglucomutase (PGM) in muscle of marbled sole.
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B, BN S OAHNC X0 R LR S, SR E RO LI X ) EEE OB IR T E R
fE & hic £ &R,

E—IRMIBR I & AMEESE R i ko B £ B, SHR165-195 3 IS T M (5 2) &7 K
T, PHMERZHLCEL, BEHTH0.4%TH Y, EEILFRra<Bonies -7 (Table D, —74,

165205 10 B (EER 2 ~4) PG LB T, RS T2l 5% oy R CIER s
B Urce BLEOEDAM-CH 6 ALIEW L, EE -SRI & ol e H e ESh, #
Bfgiz— o0 - L, AT ‘%0)/-&‘)0)} A VHFA LT T B E LT,

A UYL LBEEFYE M RRTA VA ARET EREET S00, FR L~ 4 Ui o
MR, LB, BFIE, MROBEERLEHISVCTHH LI L 25, AH, AAT, CK, FBALD, GAPDH, GDA,
G3PDH, GPI, HK, IDHP, LDH, MDH, ME, MPI, PGDH, PGM, @168 I @EEP RG2S,
F LT, 1 OBRROWE T PCM* JUETFHBIZENH Y, HME~T afizd *100/50 Bl ER4 ook
L, HiREhe *50/50 B ER Uk, R4 oBRRomRcE, IDHP* BEFRICERNA LA, Mk
~F uiif *100/76 BT oiw L, MR EES Y75/75 AR LI, 2, 3 OB T
TEERTTA VY FA LR R -1,

FR1 LV BORIHERD PGM 74 VA LaWsEH#RE Fig. 1 & Table 2 234, XBE Tz
*100/50 Bk *50/50 Wp\ 2 o FAOEMCEGT - 1O CTHBE LA (080>P>0.70), zhic LT,
6 5 1 UTSIRABIIC & 0 RIS U Aot Fe ik i R i, ~F u S *100/50 BoMBHE S E L, 2,
HWE TR AR -t *100/100 BB L, 3HMEOBETHHRE COBENS, hoilH

SRR B B e e S R HEEE T & B, B, *100/50 BofEr vy, HEEE *100/100 B &
*50/50 BNFBIEBL, ~F wiEg *100/50 ’Eﬁfmi‘gfzﬁ’ (G) &WEfE (C) Moz (X)) Rk
UCHIR L Sl S B, PGM*:E(I:*F@E@ G—C #iz R1x y=088—-0.93 (y:0sy=sl) &4, B
BRI TFET 52 L - 1,

HER 4 L v B on oo IDHP* ooy Fig. 2 & Table 2 i+, 5 aBicEHLEE LK
TIEREEE *100/100 By 3l ~7F aigs *100/75 BH3UEE, wTHEE *75/75 BH 6 HEHE
L, ZH 5 3 MBI MET R BARHBETMER L  L v £ U, 2MoREHSHREIEIRE,
AT AR L UTERIL S b ~F w BB X v I L G-C B2 ik y=078 Th»
2o

PR 4 D FHHR1T5- 2055 I FE M 2 N2 e BRI oW T 21T » 7o (Table 2), IDHP* o G-C 4
Paz #0430, 78 & L -0 T, b LEE—BREIBRIE A RS L O B84, ELsRRETheRaktid

BATHB, Lo LAans, W L3k, 7HEO~T v EAES L L, REESE *100/100 1,
*75175 Bni L 8 Hk S04 Urey AUBME OMiMSE RGNS BB Ec s L HET B &,

00—
IDHP*

75—

GENOTYPE *75/75 *100/100%100/75%100/75

Fig. 2 Zymogram of isocitrate dehydrogenase (IDHP) in muscle of marbled sole.
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Table 3. Sex ratio, gonad somatic index (GSI}, body length(BL), and body weight (BW) of gynogens
and normal control from Exp. 1.

Treatment, No. of Sex ratio GSI{%} BLicm)e BWige
fish Female Male Female Male Female Male Female Male
examined
Normal control 0 15 15 0.208£0.070  0.603F1.155  15.43H2.56%  13.9242.58% 120.01450.57* 76.36:431.31%
Cold, 5 min® 30 30 ] 0.25320.212 - 13.76:2.04% - 86, 2524, 41 -
Heat, 5 min® kil 30 0 0.23920.078 - 1514173 - 83.93:123.95% -

#.50 See remarks in Table 2
¢’ Means with the different superscript number show significant difference (P<0.05).
47 Means with the different superscript number show significant difference (P <0.05).

Table 4. Sex ratio, gonad-somatic index (GSI), body length(BL) and body weight (BW) of
gynogenetic progeny subjected to different concentration of 17x-methyltestosterone.

Treatment No. of fish Sexuality GSI{%) BLicm) BWig)

(/0 examined  F M F{%  Femalev Male® Female® Male Female® Male®
0{Control} 30 ki 0 0.0 0.206:0.008% - 154811 - 35.0£20. 1% -
{(Sham control) 30 3 0 0.0 0.209:£0.088* - 10.6:£1.51% - 26.9:49.61 ¥ -

i 3 14 16 §3.3 0.165:00.206™ 0.07010.060%  10.311.86%  9.7E2.05% 612 19% 25.4F13.09%
5 bii] 12 18 60.0 0.19410.317% 0.12640.207%  1L3EL59M  10.8HLTS¥ 44E14.66% 28 1113.48%
10 30 8 n 73.3 0.12340.068% 0.1920.207%  10.0%0.50%  10.3H1.26%  23.3% 4.81%  26.4F1L50¥
20 30 6 P2 80.0 0.08140.044 0.12350.289%  0.4£0.84*  10.20.79%  10.0% 5.75% 2. 1% 5.68%

2 Different superscript numbers within a columum indicate significant difference (P<0.05).

Fig. 3 External appearance of ovary (a) and testis (b) of control and abnormally shaped ovary of
gyogenetic fish (c) and testis of sex-reversed gynogenetic fish (d).
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G-C #ifx RE W Ui *100/100 B, *100/75 B, *75/75 HoOMKHEIX2.6, 17.8, 2.6, &7y,
WL ITFBICR2 B (P<0.05), #-C, FEHESERLLIMEEPE, NEMIRK & b & U@k
NEERTV DRSS 5,

BECEESWERETMEEOBILERR ER LBV TR LANRBR, SRAER, HRAEED
BE1aH BEER, thih, AMRER, H& GELREELHERE Table 3 R, thibik, ®EE
CRME HE=1 0 L&Ay, MEEREOHB Lol L, BHES SIEER, BRABK XYL URE
AR YL B Fe AR T, BB LA COBEEAMETH - DR~ 2 H LA OMRIE
B AT v (XX Hi— XY #) Bch s L ERT,

RO L OB THE LGB SCTHE LA LA, TR VETICHEAKED -2 P<0.05),
Ff, MEROMEER BRABROBEEREROKE, BEIZOVTHELCE A, BERABRKOM
R o R R A I i R E AV E o i (P<0.05),
XFNFAPATFALVRBELEIC L DHER  ERS dROMERE SEEER 1 LAREEETH-
foo CHBIEHL 1-20ug/l DWETAFAT R PRAT 0 o OBIME 2T~ R E Table 4 2R,
KX & L AT OME R AR | OBE LA, £t 0=30) HTH -7, B0k
RBAMERTL RGN, =8 /- L QEREERCEREO R Lol AFATRAPRT R AHK
TIREBES 1, 5, 10, 20 ug/0 £ Bz oh, HOBEHE3. 3%, 60.0%, 73.3%, 80.0% & E< -
fo WICHROEMBER, &, GRICOVCTHELAELCS, AFATRA AT o L REDCHEH V106X
W20 ug/0 IROMIER & Lieh » ol 0B RRER, #&, EEBIE, - P<0.05), —7, i
DETIRER, i, AECTRARCHIZEAERZALRR, -1,

SEATRG BRK D MM S8k —E MO I B R LTy Aot (Fig. 3a), A F AT A PAT e VARK
CHEZIER Lieds » e B0 GG 2 LCwie (Fig. 30). AR OMRAMOHE (Fig. 3d)
L9 5 ONBREOBE AT EMOMORN (Fig. 3b) oMRBENERIR SR s,

e 7

N BRBARET CER LR TR, WIS THBMER BRI, Lrd bt LicHFR
DETHEW L -7, ZHCH LT UV T TR 5 S iSRAE (—0.8~—2.0C, 607MH), MR
WER (30°C, 55D, HBUGEEAE (700kg/om?, 6§ 5M) 1T Tk, E¥VEOFAEES
TENTE, THOEEBRREEOEHc L 0 AT B UG RE T EE LT LI, FLT,
PGM* # L (¢ IDHP* JEBETHI T, ZHHOIENR 2 Bk e 844 LR EF - BIRSEORR L2 GF
) X0 UAEBLEATF B E S HB LI ns, ThAOERESBHFRBBEE L E LI &5
BT &I,

IR EURR I TR R S DT B & » L BRE T, ERAME g4  EWIMEFRE U
B font, FEJTLTE A A oK THE0. 6~21. 5% D IEHF B I Lics R 4 oy T — DN EIBH 11 Tk
W A L Bbh sk e - LCRT L, IDHP* BETEI >V TESKBAT 1T s 2 5,
FHRINLZAEORTEA KON, ~F oSN E L, ThoDA~ATF a ES AR ECHKTS
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Production of Gynogenetic Diploids by Temperature and
Pressure Treatments and Sex Reversal by Immersion in
Methyltestosterone in Marbled Sole Limande yokohamae
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This study was made to optimize treating conditions of eggs for producing gynogenetic
diploids as well as to determine optimal methyltestosterone concentration for sex reversal of
fry from genetic females to functional males in marbled sole Limanda yokohamae.

Cold (—2.0~—0.8C for 60min duration), heat (30°C for 5min duration) and
hydrostatic pressure treatments (700 kg/cm? for 6 min duration) initiated 5 min after fer-
tilization with genetically inactivated spermatozoa which had been irradiated with UV rays,
gave relatively high frequencies of viable progeny. The resultant fish exhibited a
heterozygous genotype which occurred by gene-centromere recombination and two
unrecombinant homozygous genotypes at PGM* or IDHP* isozyme-coding locus, indicative
of duplication of maternal chromosomes by inhibition of the second polar body extrustion.
No viable fry was produced from the eggs subjected to cold shock at 165 to 205 min after
fertilization. While, a small number of normal fish appeared in the groups treated with
hydrostatic pressure at 175 to 205 min after fertilization. Isozyme analyses suggest presence
of the complete homozygous gynogenetic diploids which were produced by inhibition of the
first cleavage in these surviving fish.

In normal diploid 14-month-old fish, females showed significantly better growth than
males. However, gynogenetic diploids were significantly smaller than normal diploids. All
the gynogenetic diploids examined were female. Immersion of the gynogenetic fry in 1, 5,
10 and 20 ug/8 of methyltestosterone between 21 and 80 days after hatching induced 53,
60, 73 and 80 percent of sex reversed males, respectively.

Key words: gene-centromere recombination, gynogenesis, marbled sole, sex determination,
sex reversal





