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Q5
20 Points
This is a pedigree of a very rare human disease.  Affected people 
are marked by shaded symbols.

�
Q5.1
5 Points
What is the mode of inheritance?  (Justify your choice.)

Q5.2
5 Points
Are there any people in this pedigree who carry the disease-
causing allele but do not display the phenotype?  If yes, who?



Q5.3
10 Points
What is the probability that individual V-1 will show the disease? 
SHOW YOUR WORK and give your answer as a percentage, 
rounded to a whole number.

Q6
20 Points
This is a hypothetical biochemical pathway for producing purple 
flower color.  Precursor protein 1 is blue.  If enzyme A is produced 
by the functional A allele, it is converted to the green precursor.  The 
a allele is a null.  Enzyme B, encoded by the B allele, converts the 
green precursor to purple flower pigment; the protein encoded by 
the b allele is not functional. 

A true-breeding blue plant is crossed to a true-breeding green one 
and all of the F1 offspring are purple.
Q6.1
3 Points
If you crossed these F1 plants, and got 100 offspring, how many 
would you expect to be purple? Why?

Q6.2
3 Points
Some of the offspring are green.  You pick one at random.  What is 
the most likely genotype?  Why?

Q6.3
2 Points
There is another part of this synthesis pathway.  If the C allele of 
enzyme C is present, it produces a protein that blocks the function 
of A.



What was the full genotype of the F1 plants in 6.1?

Q6.4
2 Points
If you cross two AaBbCc plants, what will be the most common 
color of the progeny?

Q6.5
8 Points
This cross produces 160 progeny. What numbers of green and blue 
and purple progeny are plausible? Explain your reasoning: state 
any epistatic interactions and include the genotypes of each color.

Choice 1 of 5:
130 purple, 30 blue

Choice 2 of 5:
120 purple, 30 blue, 10 green

Choice 3 of 5:
130 blue, 22 purple, 8 green

Choice 4 of 5:
90 blue, 70 purple

Choice 5 of 5:
90 purple, 40 blue, 30 green

Q6.6
2 Points
If you have a certain phenotypic ratio, you can deduce the 
causative biochemical pathway.
True or False?  Why?



Q7
15 Points

Q7.1
5 Points
In analyses of human disease pedigrees, how would you 
differentiate between inheritance of an X linked dominant trait and 
mitochondrially inherited one?

Q7.2
5 Points
How could mitochondrial inheritance and X-linkage affect the 
penetrance and expressivity of human disease?

Q7.3
5 Points
What process requires the XIST gene?  Would you expect a 
deletion mutation in the XIST locus to have more of an effect in 
males or females? What would happen to XIST expression levels in 
males with Klinefelter Syndrome (XXY)?
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