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I. Introduction

Several traits, including hairy ears, have been attributed to genes on the 
human Y chromosorne, but sex determination was not in.duded among 
them until recently. Less than 36 years ago, a prominent geneticist said: 
"'That the (human) Y chromosome has a function of its own, is attested 
by its very existence. What it is still must be discovered" (Stern, 1957). 
In facL, the m,�jor function of the Y remained uncertain until i 959, 
when four papers appeared showing that the mammalian Y chromo­
some determines male sex: the report by Welshons and Russell O 959) 
showing that XO mice become females; the report hy Jacobs and Strong 
( 1959) describing the 4 7 ,XXY karyotype in a man with Klinefelter syn• 
<lrorne; the report by Ford el al. (1959b) describing the 45,X karyotype 
in a woman with Turner syndrome; and another by Ford et al. (1959a) 
describing two supernumerary chromosomes---an X and a 21---in a 
48,XXY + 21 man with Klinefelter and Down syndromes. Those papers 
provided si rnng evidence for male-determining genes on the Y chromo­
some. They indicated, moveover, that a single Y chromosome is suffi .. 
cient to induce diffrremiation of the embryonic testis -even in the 
presence of two or more X chromosomes (so sex determination in the 
human is different from that in Droso/Jhila). Indeed, 118,XXXY and 
49,XXXXY males also have been described, severely retarded, but un­
mistakably male. 

Today we know that the sex-determining action of the Y chromosome 
is limited in particu to the development of the tesfr; (reviewed in 
Wolf et al., 1992). Further male differentiation is due to the action of 
testicular hormones and their metabolites (Fig. l). Thus in the presence 
of the Y, the gonad becomes a testis: the testis secretes testosterone, 
which governs timely differentiation of the cpididymidcs, vasa dcfer­
entia, and seminal vesicles, and anti-Miillerian hormone, which blocks 
development of the uterus and fallopian tubes. Dihydrotestostenme, 
the 5a-reductase metabolite of testosterone, and a more potent an­
drogen, induces orderly differentiation or the external genitalia. In the 
mutational absence of androgen or of the androgen receptor, the ern· 
bryo develops the female phenotype, despite presence of 1 he Y chromo­
some and of the testes (see Chapters 15 and 16, this volume). 

It is a dictum of biolm:ry that ocnes of fundamental sin·nihcance 
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tend to be conserved. On that basis a number of genes and sequences 
have been proposed as candidates for the elusive Y.-situatcd tl:'stis­
determining gene, now caHed 7DF for tcstis-•determining factor. Among 
them are J-/YS, the determinant of serological histocompatibility-Y 
(H-Y) antigen; Bkm (handed krait. minor) DNA, a satellite cloned origi-










































