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chromosomes: 22 autosomes and two X
sex chromosomes. If you are a male, you
have only 22 pairs of homologous chro-
mosomes and one X and one Y sex chro-
mosome. It has been estimated that the
human X chromosome carries between
100 and 200 different genetic traits. The
Y chromosome, much smaller than the X
chromosome, carries the information that
determines gender. In 1987, geneticists
pinpointed the location of the gene that
specifies gender. This gene was named
the testes determining factor (TDF).

A male fetus does not differ from a
female fetus until the sixth or seventh
week of pregnancy. At this point, if the
TDF gene is activated, it initiates produc-
tion of a protein that stimulates the testes
to begin secreting male hormones. These
hormones cause the development of male
characteristics. It is interesting to note
that the testes develop inside the body
cavity in the same location as the ovaries
in the female fetus, and descend only
when ‘activated. Tt would appear that the
absence of the TDF gene causes the
development of the female characteristics.
However, things may not be quite this
simple. Researchers have speculated that
the activation of the female system might
be even more complicated than that of
the male system. Although some genetic
differences for gender have been identi-
fied, many questions remain unanswered.
For example, are gender-determining
genes located on the X chromosome?
Does the Y chromosome receive any
information from the X chromosome in
males?

B REVIEW QUESTIONS ]

1 A recessive sex-linked gene (b) located
on the X chromosome increases
blood-clotting time. This causes the
genetic disease, hemophilia.
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a) Explain how a hemophilic off.
spring can be born to two normg|
parents.

b} Can any of the female offspring
develop hemophilia?

A mutant sex-linked trait called

“notched” (N) is deadly in Drosophils

when homozygous in females. Males

who have a single (V) allele will also
die. The heterozygous condition (Nn)
causes small notches on the wing,

The normal condition in both males

and females is represented by the

allele 7.

a) Indicate the phenotypes of the F,
generation from the following
cross: X"XN x X"V,

h) Explain why dead females are
never found in the F, generation,
no matter which parents are
crossed.

¢} Explain why the mating of
female X"X¥ and a male XM is
unlikely.

In Dresophila, eye color is determined

by two different genes located on dif-

ferent chromosomes. A recessive gene

(b), found on the second chromo-

some, produces brown eye color. The

second chromosome is an autosomal
chromosome. A recessive sex-linked
gene (v) causes vermilion eye color to
be produced. The presence of the
dominant genes (B) and (V) results in

a wild-type color. The presence of

both the brown and vermilion alleles

in the homozygous condition results
in an individual with white eyes.

Indicate the genotypes and pheno-

types produced from the following

crosses:

a) BB VV (wild-type female) X

bb,vY ( white-eyed male)

b} BhVv (wild-type female) X

Bb, VY ( wild-type male)
¢} 45,VV (brown-eyed female) X
BbvY ( vermilion-eyed male)
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