
Histol Histopathol (1 999) 14: 959-971 

http://www.ehu.es/histol-histopathol 

Histology and 
Histo pathology 

Invited Review 

What are the germ cell phenotypes from 
infertile men telling us about sperrnatogenesis? 
D. Escalier 
Universite Paris XI, INSERM U25, Hopital Necker, Paris, France 

Summary. Drosophila mutants for known genes and 
those obtained following germline genetic engineering in 
mice have led to the identification of genes involved in 
the initiation and the maintenance of spermatogenesis 
and in the different steps of meiosis. Mutants allow the 
definition of meiosis-specific checkpoint controls that 
ensure the transmission of complete and undamaged 
genetic information. They reveal what spermatogenesis 
events are interdependent. In the light of these data, an 
attempt is made to define which events of spermato- 
genesis could be defective in some well-defined human 
spermatogenesis failures. They appear to be good 
models to study the decouplages of spermatogenesis 
events, the morphogenetic relationships between germ 
cell structures and the occurrence of pleiotropic sperm 
phenotypes. It is discussed whether a germ cell with a 
normal phenotype can transmit a non-functional gene 
involved in spermatogenesis and how homologous genes 
can lead to different germ cell phenotypes depending on 
the species. 
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Human pathological models revealing some aspects 
of the spermatogenesis developmental program 

New male germ-cell specific genes will be soon 
identified, particularly genes involved in meiotic 
divisions and sperm morphogenesis. Disruption of such 
genes must lead to germ cell phenotypes already known 
in the human (Holstein et al., 1988). We will consider 
human pathological models in an attempt to define some 
determinative events of human spermatogenesis and 
whether they can be compared, or not, to-mouse and 
Drosophila mutants. Concerning targeted mutagenesis in 
mice, only the major spermatogenesis disturbance 
obtained is considered in this review. For additional 
information, see the review on mammalian spermato- 
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genesis investigated by germline genetic engineering 
(Escalier, 1999). 

lnifiafion and maintenance of spermatogenesis 

Absence of germ cells can be due to failure of their 
migration in the testis or to factors involved in the 
control of proliferation andlor in the maintenance of 
spermatogonia. A large percentage of idiopathic Sertoli 
cell-only syndrome in men share microdeletions on the 
Y-chromosome long arm euchromatic region (Yq) which 
seems to possess one or more still unknown gene 
essential for spermatogenesis (Foresta et al., 1998). 
Much information has accumulated in recent years on 
two gene families of the Yq (RBM and DAZ) that have 
been considered as candidates for AZF (Azoospermia 
factor) (reviewed in Cooke et al., 1998). However, their 
study is difficult due to the existence of multiple RBM 
genes, each gene generating protein isoforms (Chai et 
al., 1997) and to the fact that the DAZ genes show 
varying numbers of DAZ repeats and polymorphism of 
these repeats in the population (Yen et al., 1997). 
Deletions removing some RBM copies are associated 
with male sterility in man but no mutations within 
members of either the RBM or DAZ gene family have yet 
been identified in infertile males. This questions whether 
an AZF gene really exists  (Vogt, 1998) or if the 
azoospermia phenotypes are only observed after deletion 
of a set of genes in the AZF region. 

Some factors involved in the proliferation andtor 
maintenance of spermatogonia have been identified by 
genetic engineering (Sassone-Corsi, 1997). The zinc- 
finger proteins ZFX and ZFY, which may function as 
sequence-specific transcription activators, are encoded 
by genes on the sex chromosomes, Zfy being localized to 
the sex-determining region of the human Y chromo- 
some. Zfx null mutant mice provided evidence for a role 
of Zfx in the growth and maintenance of germ cell 
populations (Luoh et al., 1997). A Sertoli cell-only 
phenotype has been obtained inactivating the tiar gene 
which encodes an RNA-binding protein expressed in 
primordial germ cells (PGCs) (Beck et al., 1998). The 
germ cell defect of tiar-1- mice could be compared to the 
PGC defects characterizing mutations in the c-kit 




























