Diverse spermatogenic defects in humans
caused by Y chromosome deletions
encompassing a novel RNA-binding protein
gene*
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We have detected deletions of portions of the Y chromosome long arm in
12 of 89 men with azoospermia (no spermatozoa in their semen). No Y
deletions were detected in their male relatives or in 90 other fertile males.
The 12 deletions overlap, defining a region likely to contain one or more
genes required for spermatogenesis (the azoospermia factor, AZF). Deletion
of the AZF region is associated with highly variable testicular defects,
ranging from the complete absence of germ cells to spermatogenic arrest
with the occasional production of condensed spermatids. We found no
evidence of YRRM genes, recently proposed as AZF candidates in the AZF
region. The region contains a single-copy gene, DAZ (deleted in azoospermia),
which is transcribed in the adult testis and appears to encode an RNA-
binding protein. The possibility that DAZ is AZF should now be explored.
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Introduction

Human spermatozoa are produced via a complex developmental process. Progres-
sion from spermatogonial stem cells to mature spermatozoa requires 65 days and
involves an elaborate succession of distinct cell types (Clermont, 1966: Dym,
1994). The process is punctuated by at least three mitotic and two meiotic
divisions. Meanwhile, the genome is repackaged — with protamines rather than
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YRRM appear to be expressed specifically in the testis. In summation, there are
many molecular parallels between DAZ and YRRM.

It is tempting to speculate that testis-specific RNA-binding proteins encoded
by DAZ and YRRM might function in male germ cell development. (YRRM may
play a role in spermatogenesis even though it is not AZF, a locus to which
attention is drawn because of its frequent deletion in human populations.) A
precedent may be provided by the Drosophila Rb97D gene which, like human
DAZ and YRRM, encodes a protein with a single RNP/RRM domain. Loss of
Rb97D function results in the degeneration of early spermatogenic cells and
azoospermia (Karsch-Mizrachi and Haynes, 1993). Indeed, there is evidence
that RNA-binding proteins function in mammalian spermatogenesis. In mice.
protamine expression is translationally regulated by a protein that binds the
protamine mRNA’s 3’-untranslated region (Kwon er al., 1993). and other genes
expressed during spermatogenesis may also be post-transcriptionally regulated
(Hecht, 1993). It is interesting that the testes are grossly abnormal in males with
fragile X syndrome, the only heritable human disease traced to a defective RNA-
binding protein (Butler et al., 1993: Siomi et al.. 1993). Perhaps RNA-binding
proteins and post-transcriptional mechanisms figure prominently in the regulation
of male germ cell development in mammals.
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