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ABSTRACT 

In amniotes, the banded krait minor (Bkm) minisatellite (GATA), the human telometric sequence (TTAGGG)7, and the 
Y-specific genes, ZFY and SRY, are associated with a particular sex. These sequences were studied in the channel catfish, lctalurus 

punctatus. However, none was sex-specific in catfish; homologs of each were present in males and females. Our data suggest
that components of mammalian sex-determining systems may be vvidespread and shared among the vertebrates in general. Whether 
those components arc involved in sex determination in lower vertebrates or merely represent evolutionary precursors of sex­
determining factors in amniotes remains to be determined.

INTRODUCTION 

Since 1959, when the Y chromosome was found to de­
termine sex in humans and mice [ 1, 2 I, several candidates 
have been cast in the role of the Y-situated testis-determin­
ing gene (TDF in humans). The gene for H-Y (male) anti­
gen was a prime candidate [3], but when McLaren et al. [4] 
reported absence of H-Y in certain male mice, the search 
for the testis determinant was directed elsewhere. Banded 
krait minor (Bkm) satellite DNA isolated from the W chro­
mosome of the banded krait, a snake, was found to be widely 
conserved in evolution and concentrated in the sex-deter­
mining region of the mouse Y chromosome [5]. However, 
Bkm was not male-specific or concentrated on the Y chro­
mosome in other mammals [6]. 

By deletion mapping, Page et al. (7] identified a region 
on the human Y chromosome thought to contain all or part 
of the testis determinant. One of the probes prepared from 
this region identified a gene that was termed ZrY (zinc­
finger Y) because the nucleotide sequence resembled se­
quences in the genes of proteins v.rfth multiple finger do­
mains [8]. Yet ZFY could not be the primary inducer of the 
testis because certain XX males with Y-X crossovers lack 
that portion of the Y that carries ZFY [9]; also see f 10]. More 
recently, a gene was identified near the pseudoautosomal 
pairing region of the human Y chromosome, the area of 
normal X-Y interchange. This gene, called SRY, for sex-de­
termining region Y, is conserved and male-specific in mam­
mals and is currently the prime candidate for TDF (11, 12]. 

In contrast to those of mammals, the sex-determining 
mechanisms of fishes are diverse, labile, and poorly char-
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acterized. One approach to the study of sex determination 
in fish has involved hormonal manipulation of gender, 
breeding studies, and production of monosex populations 
and novel combinations of genotype and phenotype, in­
cluding fertile XY females and )Y males. By this approach, 
heterogamety has been assigned in several groups, includ­
ing medaka [13], tilapia [14], and certain salmonids (15] and 
cyprinids [16]. Like most teleost fishes, the channel catfish, 
/ctalurus punctatus, lacks heteromorphic sex chromo­
somes [ 17], but the genetics of sex determination in this 
species has been characterized. These fish have a male-het­
erogametic-type mechanism (XX/XY) [18], and sex-re­
versed stocks can be produced readily by administration of 
hormones [19]. Yet little is known about the molecular ge­
netics of sex determination in catfish or other fishes. 

The present study was therefore undertaken to investi­
gate mechanisms of sex determination in fish by evaluation 
of factors known to be sex-associated in other vertebrates. 
The specific goals of the study were to determine (1) whether 
genes corresponding to ZFY and SRY exist in channel cat­
fish and, if so, whether they are sex-specific; and (2) whether 
other sex-specific sequences exist in this species. 

MATERIALS AND METHODS 

Sample Collection and Fish Stocks 

Blood samples were drawn into acid-citrate-dextrose 
(ACD) solution and kept frozen until use. Samples were 
collected from normal male (XY) and normal female (XX) 
catfish from a wild population ( captured in the Red Rlver, 

ND) and a domesticated population maintained at Auburn 
University (Auburn, AL). The latter catfish were of the Kan­
sas strain, under domestication for 70 years [20]. Other 
populations used in this study were normal males and fe­
males maintained at Memphis State University (Memphis, 
TN); gynogenetically-produced females [21]; and YY males 
















