
1

Biology 334 practice midterm

1. A young man with blonde hair and green eyes marries a woman with black hair and brown eyes.
Their first child is a son with black hair and brown eyes.  The man divorces his first wife and marries
his first wife’s sister who also has black hair and brown eyes. The man and his new wife have a
daughter who has black hair and brown eyes. The two sister’s mother has green eyes and blonde hair
while their father has black hair and brown eyes. The two sisters have two brothers, one of which
has blonde hair and brown eyes and the other having black hair and green eyes.  As a demonstration
of your pedigree skills, calculate the probability of the son and the daughter having a daughter with
the same phenotype as their common grandmother (this is only theoretical, but for full marks draw
a pedigree representation complete with genotypes and calculated probabilities). (20 marks)
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2. A Neurospora cross is made
+ . +    x c . l

where c = cysteine requirement and l = leucine requirement. The following linear octads are
obtained (listed as tetrads for convenience)

+  + +  + +  +
+  + c  + +  l
c  l +  l c  +
c  l                    c  l                    c  l

totals 86 6 8

a) Draw a map of the two gene loci and their respective centromere(s) labeled in map units.
b) Why were no nonparental ditypes observed? Explain with a diagram.
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3. A hairy-winged (h) Drosophila female is mated with a yellow-bodied (y),
white-eyed (w) male.  The F1 are all normal. The F1 progeny are crossed and
the F2 that emerge are as follows:

Females: Wild-type 757
Hairy 243

Males: Wild-type 390
Hairy 130
Yellow 4
White 3
Hairy, yellow 1
Hairy, white 2
Yellow, white 360
Hairy, yellow, white 110

Give genotypes of the parents and the F1 and determine linkage relationships and
map distances where and if appropriate. (20 marks)


