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XY Females Caused by X-Irradiation

Thére have been many attempts to influence the sex
ratio in the offspring of organisms whose sex is deter-
mined by an XY mecchanism. We should like to report
some new results which we have obtained from experi-
ments with the wild livebearing fish Platypoecilus macu-
latus from the Jamapa River in Mexico!. These animals
have a distinct sexual dimorphism. The sex of an animal
can be ecasily determined by observing the structure of
its anal fin. In the female, this fin is normally constructed,
whereas in the male it is transformed into a gonopodium.
In addition, the ovaries can be seen in the female because
of the transparcency of the fish.

Sex determination has been proved to be of the XY
type2. The sex chromosomes are distinctly heteromor-
phic3. In our stock the X chromosome carries either the
genes Sd (Spotted dorsal) and Dy (Dorsal red) or Sp
(Spotted). The Y chromosome carries Sy (Stripe-sided)
and A7 (Anal red). Both male and fcmale animals have

in addition a homozygous autosomal gene Sk (Shoulder -

spot), which only manifests itself in the absence of the
Y chromosome?. The gonosomal constitution can be
identified as easily as the functional sex simply by
observing these distinctive characteristics. Under normal
conditions functional sex and gonosomal constitution
never differ, indicating that the XY mechanism of sex
determination in the wild P. maculatus is a very stable one.

With regard to these facts, it is surprising that func-
tional females with the heterosomal male constitution XY
appear after irradiation (1000-2500 R) of embryos with
X-rays. The greatest percentage of XY females was
obtained after irradiation with a dosis of 2000 R. In this
series of experiments, all irradiated pregnant females
(n — 12) gave birth to young with different numbers of
XY females. In all, 54.49, of the XY offspring were
females. Irradiation of pregnant fecmales (% - 13) with
1500 R produced 33.1%, XY females (see Table). In onc
group of young of this scries, all XY offspring (» — 12)
became females.

All of these XY females are normal individuals, dis-
playing normal sex characteristics and functions. When
these females arc mated with nonirradiated XY males,
XX females and XY and Y'Y males in the expected ratio
of 1:2:1 are produced. From these results, we can con-
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clude that the occurrence of XY females after X-irradia-
tion seems to be physiologically rather than genetically
determined.

Determination of XY embryos to females by X-rays

Dose No.of  Offspring irradiated in the embryonic stage
irra-
diated Total XXQ§ XY I3 XY OQ %of XY QP
prognant NO- offspring
females

1500 R 13 233 103 87 43 33.1

2000 R 12 111 54 26 31 54.4
25 344 157 113 74

Zusammenfassung. Bei P. wmaculatus werden XY-

Embryonen durch Roéntgenstrahlenbehandlung (1000 bis
2500 R) physiologisch zu normalen Weibchen umdeter-
miniert.
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Amino Acids as Stimulating Agents of DNA-Replication in Melanomas!

1. Stimulation in Explants

As we know from the work of Kosswic?, Gorpox? and
HAUussLER?Y, certain platy-fishswordtail hybrids (Pocci-
liidae) develop tumours. Two years ago® this was inter-
preted as misled regulation of genes controlling production
of pterinophores and meclanophores (colour genes). We
would like here to present some new evidence for this
interpretation.

Colouy genes. The genes investigated in this research, the
pterinophore gene Dz (dorsal red) and the macromelano-
phore genc Sd (spotted dorsal), are closely linked on the
X-chromosome of the wild species Platypoecilus maculatus
from Mexico. This linkage is reflected by the participation
of certain pterines as cofactors in melanophore differentia-
tion and melanin synthesis®®. In the pure-bred species,
thesc 2 genes are phenotypically responsible for a specific

colour pattern, in which small black spots (Sd) appear in
a reddish background (D7) on the dorsal fin.

Repression and devepression. Crossing wild P. maculatus
of Dy-Sd genotype with wild Xiphophorus helleri, which
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