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DMRT1, which shares signiÞcant struc-
tural homology with male sexual regula-
tory genes from Caenorhabditis elegans
(mab-3) and Drosophila melanogaster
(dsx), has been identiÞed in the critical
region13. We reasoned that an orthologous
gene on GGA Z might be involved in avian
testis development.

A human DMRT1 EST (AA412330) was
used to isolate a 1.5-kb chicken cDNA
(TUPSp573J1773Q3, RZPD library 573).
This cDNA was used as a probe to isolate a
cosmid (MPMGc125B0641Q5, RZPD
library 125) that was then FISH mapped to
GGA Zp21 (Fig. 2). The amino acid trans-
lation of the cDNA sequence (GenBank
accession number AF123456) revealed a
DM domain showing 86% similarity to
human DMRT1, indicating that it is a true

homologue of DMRT1. Hybridization of
chicken genomic and cosmid DNA with
DMRT1 cDNA under low stringency con-
ditions indicated the presence of a single
DM-domain gene in chicken.

As SRY is not sex-speciÞc in birds and
reptiles, it cannot be considered an ances-
tral vertebrate sex-determining gene.
Because of its chromosomal location and
the fact that its male regulatory function is
highly conserved across evolution, DMRT1
is, so far, the only candidate testis-deter-
mining gene in birds. Two other Z-linked
genes, ZOV3 and VLDLR, have been impli-
cated in the function of the chicken
ovary14,15. It may be that two copies of
DMRT1 are required for testis formation,
whereas a single copy along with the W
chromosome leads to female sexual differ-

entiation. This is consistent with the
view that, although sex determination
has undergone considerable evolutionary
changes, regulatory genes such as DMRT1
are highly conserved in their function3.
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Fig. 1 Comparative loca-
tion of orthologous
genes on chicken Z and
human chromosome 9.
The G-banded idiogram
of chicken (GGA) Z chro-
mosome (left) opposite
an idiogram of G-
banded human (HSA)
chromosome 9 (right).
Comparatively mapped
genes are indicated
between the idiograms.
The distal long arm of
HSA 9q32- qter appears
to be homologous to
chicken linkage group
E41W17 on a microchro-
mosome. Human map-
ping information was
obtained from OMIM.

Fig. 2 FISH mapping of
DMRT1 on chicken Z
chromosome. a, Hybrid-
ization of DMRT1 cos-
mid to a female chicken
metaphase spread. The
biotinylated DNA probe
is detected by FITC-
avidin (green ßuores-
cence). Chromosomes
are counterstained with
DAPI. b, DAPI banding
of the same metaphase
spread, converted by
Oncor Image software
into G-like bands. c, G-
banded karyotype of
chicken macrochromo-
somes hybridized with
DMRT1 (green spot on
Z chromosome).
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