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Alternative development of early embryogenesis: sex determination
CHENG Han-Hua, ZHOU Rong-Jia

Department of Genetics and Center for Developmental Biology, College of Life Sciences, Wuhan University, Wuhan 430072,
China

Abstract: Sex determination is a complex regulatory process of early embryogenesis. Embryo must make a developmental
decision to develop as a male or female during gonadogenesis. This paper reviews genetic systems of sex determination,
gonadogenesis, key genes involved in sex determination of vertebrates. Molecular evolution processes of sex chromosomes
and sex determination provide a clue to tendency of sex-determining genes to appear on heterotypic sex chromosome.
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Table1 Sex determination systems
Species Systems Sexes
Most eutherian mammals GSD: Dominant Y XY male XX female
Mole voles (Ellobius):
E. fuscocapillus GSD: Dominant Y XY male XX female
E. lutescens Unknown XO male XO female
E. tancrei Unknown XX male XX female

Wood lemming
(Myopus schisticolor)

GSD: Dominant Y; Dominant X*
GSD: Dominant Y (testis)

XY male XX, X*X, or X*Y female

Marsupial mammals X dosage (2X: pouch; 1X: scrotum) XY male XX female
Birds GSD: Ratio? ZZ male ZW female
Turtles (Trachemys scripta) ESD: temperature Cool: male Warm: female
Alligators ESD: temperature Warm: male Cool: female
Fish

Trout(Oncorhynchus mykiss) GSD: Dominant Y XY male XX female

Jewel lyretail anthias
(Pseudanthias Sgamipinnis)
Dusky anemonefish
(Amphiprion malanopus)
Rice field eel (Swap eel)
(Monopterus albus)

ESD: social; protogyny
ESD: social; protandry

Sex reversal

Sequential hermaphrodite:
female, then male
Sequential hermaphrodite:
male, then female
Sequential hermaphrodite:
female, then male

Drosophila X:A balance X:A=0.5male X:A=1 female
C. elegans X:A balance X:A=0.5 male, X:A=1 hermaphrodites
GSD: ; ESD:

GSD: Genetic sex determination; ESD: Environmental sex determination.
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Fig. 1 A cascade of sex determination
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