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DNA sequences of sex chromosomes, gene expression during the development of ovary, and
expression of genes involved in the sex steroid hormone bicsynthesis during the sex differentia-
tion were studied using chicken.

About 65% of the DNA in the W chromosome consists of strongly bent, repetitive sequences
of Xhol and EcoRI families. These sequences are major constituents of the W heterochromatic
body in the interphase nucleus and replicate very late during the S phase. The W heterochr-
omatin from the nuclei of chicken MSB-1 cells was partially purified. This fraction contained
several protein components that bound to the Xhol family sequences with high affinity. One of
those proteins, p120, was purified from the MSB-1 nuclei. Fluorescence in situ hybridization
(FISH) revealed that the majority of EcoRI family sequences occupy one arm and a minor fraction
of the same family is present in the middle region of the other arm and that Xhol family sequences
are present widely in pericentric regions of the W chromosome. These studies also revealed that
a terminal area of the arm containing the minor fraction of EcoRI family contained neither
repetitive families, implying that this terminal area might contain a pseudoautosomal region,
genes, and sequences involved in meiotic pairing with the Z chromosome. To search for DNA
clones from this unknown area, several W chromosome-specific DNA libraries were constructed,
each from a single W chromosome, by adopting the method of 8. Hadano et al. [Genomics 11: 364-
373 (1921))].

Two genes on the chicken Z chromosome were cloned. One gene enceded for an im-
munoglobulin superfamily protein, ZOV3, and was expressed in an ovary. This gene was located
by FISH to the middle region of the arm that did not contain a block of terminal heterochromatin.
The other was a gene for iron responsive element binding protein (IREBP) that had been cloned
utilizing its close similarity to the human IREBP gene. This gene was located to a region very
close to the terminal heterochromatin.

Three cDNA clones isolated from an early left ovary ¢cDNA library were characterized. Those



clones were for the above mentioned ZOV3, cytochrome P-450¢17, and TGF-8 binding protein.

Out of five genes involved in the biosynthesis of estrogen from cholesterol, above P-450¢c17
and aromatase [M, J. McPhaui ef al, J. Biol. Chem,, 263: 16358-16363 (1988)] were cloned from
chicken. In this study, we also obtained a ¢cDNA clone for the chicken 3-8-hydroxysteroid
dehydrogenase/ £ isomerase and confirmed its function by expressing it in COS cells.

Sex of an early chicken embryo could be determined by hybridizing the W chromosome-
specific Xhol family probe to the DNA isclated from the extraembryonic membrane. We
examined transcription of P-450c17 and aromatase genes in male and female embryos by the
qualitative PCR procedure. The results suggested that the P-450¢17 gene was expressed both in
male and female embryos after as early as 2 days-incubation, on the other hand, the aromatase

gene expression was detected only in female embryos after 5 days-incubation.
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