
ASSIGNMENT 3

These exercises familiarize with questions on genetic inheritance, pedigree analysis,
linked genes, inbreeding and genetic drift.

Continue working as a group of 2-3 students.

Submit the results at the beginning of Thursday 13. October lecture.  You
can give the results as hand-written if you like.

We start going through all assignments (1, 2 and 3) at 14  o´clock 13. Oct
and you cannot submit and get points from assignments by submitting them
afterwards.
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1. A rare human disease afflicted a family as shown in the pedigree.

What is the most likely mode of inheritance?
What would be the outcomes of the cousin marriages 1 x 9, 1 x 4, 2 x 3, 2 x 8 ?

2. In the accompanying pedigree, the black symbols represent
individuals with a very rare blood disease.

If you had no other information to go on, would you think it
most likely that the disease was dominant or recessive? Give your reasons.
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3. The ability to taste the chemical phenylthiocarbamide is an autosomal dominant
phenotype, and the inability to taste it is recessive.

If a taster woman with a nontaster father marries a taster man who in a previous
marriage had a nontaster daughter, what is the probability that their first child will be

A nontaster girl
A taster girl
A taster boy
What is the probability that their first two children will be tasters of either sex.

4. Bill and Mary are contemplating having children, but Bill´s brother has galactosemia
(an autosomal recessive disease) and Mary’s great-grandmother also had
galactosemia. Mary  has a sister who has three children, none of whom have
galactosemia.

What is the probability that Bill´s and Mary´s s first child will have galactosemia?

5. Suppose that a husband and wife are both heterozygous for a recessive allele for
albinism.

If they have dizygotic (two-egg) twins, what is the probability that both the twins will
have the same phenotype for pigmentation?
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6. The pedigree is for a rare, but
relatively mild, hereditary disorder.

Is the disorder inherited as a
recessive or a dominant phenotype?

Give genotypes for as many
individuals in the pedigree as
possible. Invent your own defined
allele symbols.

Consider the four unaffected children
of parents III-4 and III-5. In all four-child progenies from parents of these
genotypes, what proportion is expected to contain all unaffected children?

7. Tay-Sachs disease is a rare human disease in which toxic substances accumulate
in nerve cells. The recessive allele responsible for the disease is inherited in a simple
Mendelian manner. A woman is planning to marry her first cousin, but the couple
discovers that their shared grandfather’s sister died in infancy of Tay-Sachs disease.

What is the probability that the cousins’ first child will have Tay-Sachs disease,
assuming that all people who marry into the family are homozygous normal?
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8. A man’s grandfather has galactosemia. This is a rare autosomal recessive
disease caused by inability to process galactose, leading to muscle, nerve, and
kidney malfunction. The man married a woman whose sister had galactosemia.
The woman is now pregnant with their first child.

Draw the pedigree as described.
What is the probability that this child will have galactosemia?
If the first child does have galactosemia, what is the probability a second child
will have it.

9. In humans, color vision depends on genes encoding three pigments. The R (red
pigment) and G (green pigment) genes are on the X chromosome, whereas
the B (blue pigment) gene is autosomal. A mutation in any one of these genes

can
cause colorblindness. Suppose that a colorblind man married a woman with
normal color vision. All their sons were colorblind, and all their daughters were
normal.

Specify the genotypes of both parents and all possible children, explaining your
reasoning.
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10. In the two pedigrees a vertical bar in a symbol stands for steroid sulfatase
deficiency and a horizontal bar stands for ornithine transcarbamylase deficiency.

Is there any evidence in these
pedigrees that the genes
determining the deficiencies
are linked?

If the genes are linked, is there
any evidence in the pedigree
of crossing-over between them?

Draw genotypes of these
individuals as far as possible.
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11. An autosomal allele N in humans causes abnormalities in nails and patellae
(kneecaps) called the nail-patella syndrome. Consider marriages in  which one
partner has the nail-patella syndrome and blood type A and the other partner has
normal nails and patellae and blood type O. These marriages produce some
children who have both the nail-patella syndrome and blood type A.
Assume that unrelated children from this phenotypic group mature, intermarry,
and have children. Four phenotypes are observed in the following percentages
in this second generation:

nail-patella syndrome, blood type A      66%
normal nail-patella, blood type O          16%
normal nail-patella, blood type A            9%
nail-patella syndrome, blood type O       9%

Explain this data.


