Is there a universal model of sexual differentiation
of reptile gonads?
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Introduction
In all vertebrates, including reptiles, gonads are formed, as gonadal ridges, on the ventro-medial surface of the embryonic kidneys. These ridges are covered with the coelomic epithelium in which
primordial germ cells complete their migration. In the center of the ridges, somatic cells accumulate, which indicates the beginning of medulla formation. Thus, the division into the cortex and
medulla appears. Gonadogenesis in reptiles has been poorly studied. Our aim was to study the development of gonads of eight species of squamates that represent different evolutionary lines and
different systems of sex determination. This comparative analysis was aimed to show an eventual diversity of gonadogenesis among these reptiles.

Materials and methods
Eggs of eight species of squamates: Correlophus ciliatus, Eublepharis macularius, Lepidodactylus lugubris, Takydromus sexlineatus, Anolis carolinensis, Chamaeleo calyptratus, Pogona vitticeps, and
Pantherophis guttatus were obtained from private breeders. The embryos of lizards were staged according to Wise et al. (2009), and embryos of the corn snake according to Zehr (1962). The
gonads were dissected from embryos, fixed in Bouin's solution, embedded in paraffin, and stained according to Dubreuill trichrome (Kiernan 1990).

Gekkota
Eublepharis macularius
Lepidodactylus lugubris
Correlophus ciliatus

Iguania
Pogona vitticeps
Chamaeleo calyptratus
Anolis carolinensis

The undifferentiated gonad of the C. ciliatus embryo at E8/S31.

The developing ovary of the C. ciliatus embryo at E14/S34.

The developing testis of the C. ciliatus embryo at E17/S35.

The undifferentiated gonad of the P. vitticeps embryo at E10/S28.

The developing ovary of the P. vitticeps embryo at E21/S36.

Lacertoidea
Takydromus sexlineatus

Serpentes
Pantherophis guttatus

The undifferentiated gonad of the T. sexlineatus embryo at E6/S30.

The developing ovary of the T. sexlineatus embryo at E17/S34.

The developing testis of the P. vitticeps embryo at E21/S38.

The developing testis of the T. sexlineatus embryo at E12/S33.

The undifferentiated gonad of the P. guttatus embryo at E2/S24.

The developing ovary of the P. guttatus embryo at E37/S36.

The developing testis of the P. guttatus embryo at E44/S36.

Results and Discussion
So far, the ovary has been believed to develop from the gonadal cortex and the testis from the medulla. Our comparative analysis has shown that this view is oversimplified. Most of the testis
volume develops from the medulla but the male gonad is covered with the thin tissue layer that develops from the cortex. However, the dominating part of the ovary develops from the cortex, but
also a large portion of tissue in the center of the ovary develops from the medulla. It was observed in each species. We have also shown that the general course of gonadogenesis in squamates is
similar; nevertheless, there are also some differences. In each species studied, the gonadal ridges appear when the limb buds are forming. However, in the veiled chameleo, the development of the
gonad is accelerated compared to the soma. The shape of gonads and cortex is various and species-specific. In gekkos and the corn snake, the ovarian cortex is located at one pole of the gonad,
however, in Iguania and Lacertoidea, the cortex surrounds the whole medulla. Diversity is also observable in the tendency of the medulla to form cords. We observed cord-like structures in the
ovarian medulla in gekkos, but not in other species. Our study has also shown that there is no relation between the course of gonadogenesis and a type of sex determination.
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