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Progeny test of methyltestosterone-induced males of gynogenetic
diploids and normal diploids in the hirame flounder,
Paralichthys olivaceus,
with evidence for the male heterogamety.

Eiichi Yamamoto*' » Rumi Hirano*' » Ryuichiro Masutani®’

Sex ratios in Fi offsprings of methyltestosterone-induced males (abbreviated as MT § )
of gynogenetic diploids produced by retention of the second polar body (G 1—2n) and
normal diploids (N—2n) were investigated in hirame. All of seven G1 MT? and two of
five NMT ¢ sired nearly all-female progenies, whereas three of five NMT 3 and all
control normal males sired progenies with al: lsex ratio, when the offsprings were
treated by estrogen (estradiol—178) at a level so as to prevent reversals of sex
differentiation. These results support the validity of a simple model involving major male
heterogametic sex determining genes in hirame, though sex reversals of genetic females
(XX) to phenotypic males occur frequently under the influences of environmental factors,

whitch causes the fluctuation of sex ratios, as previously discussed by the authers.
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Table3. Sex distributions, when treated with esrtadiol—178 at a level so as to prevent
sex reversals, in test groups of progenies of methyltestosterone—induced G1—2n
and N—2n males mated with control females, and probable genotypes of parental
fishes. SD from 50 % FR : significant difference from 50 9 of female rate.

Test Sample T2 Female SD from Probable genotypes
group size rate 50 % FR of parents
%
F(GIMTE D 38 0 : 38 100 * ok XX?T X XX%
Fi(GIMT?E 2) 17 0 17 100 * % XXT X XX#%
F(GIMTE D) 38 0 : 38 100 * % XXT X XX ¢
F(GIMTE D 100 0 :100 100 * K XX? X XX¥%
N(N$£8) 4 2 2 50 NS XYT X XX %
FI(GIMTE 5) 66 0 : 66 100 * ok XX? x XX ¢
Fi(GIMTZ 6) 54 1 : 38 98 ® ok XX1T X XX ¢
F(GIMTED 53 0 : 53 100 * % XX? X XX*%
N(N$9 13 5 : 8 62 NS XY x XX¢%
FIONMTI D 33 20 : 13 39 NS XY? X XX#
FI(NMT? 2) 51 130 98 * ok XX1T X XX %
m(NMT? 3) 27 0 27 100 * ok XX?T x XX#%
F(NMT? 4) 52 26 2T 52 NS XY?T x XX %
FI(NMT? 5) 12 8 . 4 33 NS XY? x XX#%
N(F(G1T)H %D 46 21 25 54 NS XY3x XX#%

* % : p<{0.001, NS (not significant) : p>0 1
+ : All or majority of five males are XY males, but they may include fewer XX males
atributable to the spontaneous sex reversals.
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Table4. Ratios of genotypes and genetic sexes in progenies of the presumptive crosses
among phenotypic males and females with various genotypes in the male
heterogametic sex determining mechanism.

Phenotipic female Normal % Sex reversed ¥ Sex reversed YY ¥
XX XY YY
Phenotipic male

Normal 3 XY XY :XX=1:1 YY XY :XX=1:2:1 YY:XY=1:1
% =1:1 T:% =3:1 o= 1

Sex reversed XX XX = 1 XYy :XX=1:1 Xy = 1
y ¢ =1 1:% =1:1 T =1

YY 3 YY Xy = 1 YY:Xy=1:1 Yy = 1
Y = 1 Y = 1 Py = 1

Table5 Ratios of genotypes and genetic sexes in progenies of the presumptive crosses
among phenotypic males and females with various genotypes in the female
heterogametic sex determining mechanism.

Phenotipic female Normal # Sex reversed ¥ WW ¢
A 77 WW
Phenotipic male
Normal § 77 77 ZW = 1:1 77 = 1 W = 1
ot =11 = Pz
Sex reversed ZW 77 ZW WW=1:2:1 727 ZW=1:1 ZW:WW = 1:1
B 3% =1:3 g =1:1 s =1
Sex reversed WW ZW:WW=1:1 W = 1 WW = 1
ww 2 Fo= 1 rooz 1 oozl
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Mt~ 0B TIRH D ELSV, HE~FoBTIE, G1-2n®G2-2n&, ZThoDOREN
OE:L S EE BN S, MT AU TE S N il XX Tho, £/, APIET
FHWwAF(G13) 21, Ne8BLUNS I LB, XX$THHILbMWonTHS
(Tab. 3).
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