Sex-Linked Inheritance
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· Remember, humans have 23 pairs of chromosomes. Each pair is made of homologous chromosomes. The first 22 pairs of chromosomes are considered autosomal chromosomes. The 23rd pair is not homologous and are our sex chromosomes. These sex chromosomes determine the sex of the individual.

· Sex linked inheritance is a form of inheritance where genes or traits are coded for on the sex chromosomes, specifically on the X chromosome because very little gene information is found on the Y chromosome.

· Examples of sex linked traits are Color Blindness, Hemophilia, and eye color in fruit flies

· Typically, sex linked traits/diseases are more common in males than females because males only have one X chromosome

· Normal Males = XY, Normal Females = XX
· The alleles for sex-linked traits are written as superscripts above the X chromosomes. Y chromosomes do not have superscripts because X and Y chromosomes are not homologous to each other and the Y chromosome does not carry any genetic information. 

· This explains why males are more affected – males only have one X chromosome and if that X chromosome carries the affected allele, then that male individual will have the affected trait/disease because the Y chromosome carries no allele to mask or dominate over the affected allele.
· Only females can be carriers for any sex-linked trait or disease. If males have the recessive sex-linked trait on their only X chromosome, they have the trait/disease. If not, they do not have that trait/disease. Females can have both the dominant and recessive sex-linked alleles, making them a carrier.
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HEMOPHILIA:  A disorder where an individual lacks certain clotting factors which would allow bleeding to stop. Many people with hemophilia bleed for extended periods of time when they cut themselves and also bleed internally, causing damage to organs. It is a sex-linked disorder.

XH = allele for normal blood clotting (NO HEMOPHILIA)


X h = allele for hemophilia

XH XH = genotype for normal female
X h X h = genotype for hemophiliac female

XH X h = genotype for female that is a carrier for hemophilia (Does not have hemophilia 

but can pass it on to offspring)

XHY = genotype for normal male

X hY = genotype for hemophiliac male

Possible Cross #1: A man with normal blood clotting ability marries a woman who is a hemophiliac. What percentage of their sons and daughters will have hemophilia?

Males: 



Females:

Possible Cross #2: A normal woman marries a hemophiliac man. What percentage of their sons and daughters will have hemophilia?

Males: 



Females:
Possible Cross #3: A woman who is a carrier for Hemophilia marries a normal man. What percentage of their sons and daughters will have hemophilia?
Males: 



Females:

RED-GREEN COLOR BLINDNESS: People who have this kind of colorblindness can not see red and green clearly in spectrum.

XC = allele for normal color vision

Xc = allele for red-green color blindness

XC XC = genotype for normal female

Xc X c = genotype for red-green colorblind female

XC X c = genotype for female that is a carrier for red-green color blindness (Does not have it  

but can pass it on to offspring)

XCY = genotype for normal male

X cY = genotype for red-green color blind male

Possible Cross #1: A male with normal vision and a red-green colorblind female have children. What percentage of their sons and daughters will have red-green color blindness?

Males= 



Females=

Possible Cross #2: A normal female marries a red-green color blind male and has children. What percentage of their sons and daughters will have red-green color blindness?

Males = 



Females=

Possible Cross #3: A carrier female for red-green colorblindness marries and has children with a red-green color blind male. What percentage of their sons and daughters will have red-green colorblindness?

Males= 



Females= 
Sex-linked Pedigrees:
Pedigrees for sex-linkage work the same way as autosomal dominant and autosomal recessive pedigrees. 
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Males will be more affected than females in a sex-linked pedigree. You will not see any father to son transmission of the trait/disorder because fathers can only give their Y chromosome to their sons and that Y chromosome does not carry the genetic information.

Practice Problems:
In fruit flies, eye color is a sex-linked trait.  Red eyes are sex-linked dominant and white eyes are sex-linked recessive.  

1. If you cross a red-eyed male with a white eyed female, what percentage of their sons and daughters would have white eyes?

Males: 




Females:

2. If you cross a white eyed male with a red eyed, heterozygous female, what percentage of their sons and daughters would have white eyes?
Males: 




Females:

