[image: ]
[image: ]
[image: ]
[image: ]
[bookmark: _GoBack]Adapted from https://www.khanacademy.org/science/biology/classical-genetics/sex-linkage-non-nuclear-chromosomal-mutations/a/sex-linkage-sex-determination-and-x-inactivation 
image1.png
X-linked genes

When a gene being is present on the X chromosome, but not on the Y
chromosome, it is said to be X-linked. X-linked genes have different inheritance
patterns than genes on non-sex chromosomes (autosomes). That's because
these genes are present in different copy numbers in males and females.

[What about genes on the Y?]

Since a female has two X chromosomes, she will have two copies of each X-
linked gene. For instance, in the fruit fly Drosophila (which, like humans, has XX
females and XY males), there is a eye color gene called white that's found on the
X chromosome, and a female fly will have two copies of this gene. If the gene
comes in two different alleles, such as X" (dominant, normal red eyes) and X"
(recessive, white eyes), the female fly may have any of three genotypes: xWx"
(red eyes), X X" (red eyes), and X" X" (white eyes).
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A male has different genotype possibilities than a female. Since he has only one
X chromosome (paired with a Y), he will have only one copy of any X-linked
genes. For instance, in the fly eye color example, the two genotypes a male can
have are XY (red eyes) and X"Y (white eyes). Whatever allele the male fly
inherits for an X-linked gene will determine his appearance, because he has no
other gene copy—even if the allele is recessive in females. Rather than
homozygous or heterozygous, males are said to be hemizygous for X-linked
genes.

We can see how sex linkage affects inheritance patterns by considering a cross
between two flies, a white-eyed female (X" X") and a red-eyed male (XWY). If
this gene were on a non-sex chromosome, or autosome, we would expect all of
the offspring to be red-eyed, because the red allele is dominant to the white
allele. What we actually see is the following:
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However, because the gene is X-linked, and because it was the female parent
who had the recessive phenotype (white eyes), all the male offspring—who get
their only X from their mother—have white eyes (X"Y). All the female offspring
have red eyes because they received two Xs, with the X" from the father
concealing the recessive X" from the mother.




