Quiz 2 Thursday 9-10

1. A line of flies, known as screwed, is pure-bred for three mutations: lg, which results in the fly having short legs; at, which prevents the formation of antennae; bg, which causes the eyes to bulge out.  A screwed male is crossed to a wild type female and all the progeny are phenotypically wild type.  A female from this cross is crossed with a screwed male and the following progeny are produced:

282
Wild type


126
Short legs
 

77
No antennae



16
Short legs, no antennae


24
Bulging eyes


83
Short legs, bulging eyes


134
No antennae, bulging eyes 

258
Short legs, no antennae, bulging eyes

note: total progeny = 1000

a) (2 points) Draw a linkage map of these three genes on the “chromosome” below, including map distances.

lg-bg = (126+16+24+134)/1000=0.30

at-bg= (69+1+8+15+21+6+3+77)/1000=0.20

  at-----20-----bg-----30------lg
b) (2 points) Calculate the interference 

COC=[(16+24)/1000]/(0.20*0.30)=0.04/0.06=2/3

I=1-2/3=1/3

c) (2 points) If interference were 0, how many of each type of progeny (out of 1000 total) would you expect from the above cross?
DCO: 0.2*0.3 = 0.06 

SCO(at-bg): 0.2-0.06 = 0.14
SCO(bg-lg): 0.3-0.06 = 0.24

P: 1-0.14-0.24-0.06 = 0.56

2. In mice the recessive allele a of one gene causes yellow fur, the recessive allele b of another gene causes a short tail, the recessive allele c of a third gene causes the mice to be blind, and the recessive allele d of one last gene causes the mice to dance around their cage whenever hip-hop is played in the lab, but not rock or country.  A line of mice homozygous for all four alleles has been produced and all four genes have been located on the long arm of chromosome 3.  Several other strains of mice have been identified that are heterozygous for deletions to large parts of chromosome 3, as follows:

                    | c  |               | d  |                 | a      | b   |  
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2
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4
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6

Five crosses were made between a male homozygous for all four recessive traits and a female heterozygous for one of each of the first five deletions and the following progeny were produced:

1:
½ wild type, and ½ blind

2:
½ wild type, and ½ blind, dancing

3:
½ wild type, and ½ yellow fur, dancing

4:
½ wild type, and ½ yellow fur, short tail

5:
All wild type

a) (1 point) Map the genes to the chromosome sketched above as precisely as you can.  Draw lines showing the limits of the gene’s possible location.


See above
b) (1 point) What phenotypes would you expect in the progeny of an all homozygous recessive female and a male homozygous for deletion 6?

All dancing
3. (2 points) In the following pedigree, the mother from generation I is known to be afflicted with a rare X-linked recessive disorder.  Fill in the pedigree to reasonably portray the inheritance of this disease within the rest of the family.  Include an explanation for why certain individuals are, or are not afflicted with the disorder.
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In GII all of the sons are affected, the daughters are all carriers.  The three sons of GII-2 might be affected, depending on whether they got the affected X from their mother.  No children from the family on the right in GIII should be affected, because the affected male can’t pass the X to his sons; his daughters are carriers.
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