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MIDTERM 1 MENDELIAN GENETICS

PRACTICE TEST
(Note: This practice exam should be used as a general indicator of the types of questions and level of difficulty you might encounter on an exam. Please be aware that you are responsible for all material that was discussed in lecture and on the problem sets, even if it does not appear on this practice exam.)
1. You perform a cross between a long-eared mouse and a short-eared mouse of unknown genotypes. You obtain 12 long-eared mice and 10 short-eared mice in the progeny (F1). You cross the long-eared  F1 progeny with one another and you get 77 long-eared mice and 23 short-eared mice in the F2 generation.

cross 1: long-eared mouse X short-eared mouse 
gives F1: 
12 long-eared 
10 short-eared 

cross 2: long-eared F1 X long-eared F1 
gives F2: 
77 long-eared 
23 short-eared 

a) Using letters of your own choosing, state the most likely genotypes of the original two parents, stating which phenotypes are dominant and using a capital letter for the dominant alleles.
b) Based on your answer to part (a), state the expected genotypes of the F1, and in what ratio they should occur

c) Based on your answers to parts (a) and (b),  state the expected genotypes of the F2 (offspring from cross 2), and in what ratio they should occur

d) State the phenotype of each genotype in the F2 and use this to predict the phenotypic ratios in the F2 generation

2. You cross a wingless fly with a normal fly and obtain 23 wingless and 27 normal flies in the F1 progeny.  To test your hypothesis about the mode of inheritance you then cross wingless F1 progeny by one another, and you obtain 19 normal flies and 44 wingless flies in the F2 generation.
cross 1: wingless fly X normal fly 
gives F1: 
23 wingless
27 normal 

cross 2: wingless F1 X wingless F1 

gives F2: 
19 normal 
44 wingless 
 

a) Using letters of your own choosing, state the most likely genotypes of the original two parents, stating which phenotypes are dominant and using a capital letter for the dominant alleles.

b) Based on your answer to (a), give a genetic explanation for the ratio of phenotypes of the F1 (the progeny of cross 1).

c) State the expected genotypes of the F2 (the progeny in cross 2), and in what ratio they should occur:
d) State the phenotype of each genotype in the F2 and use this to predict the phenotypic ratios in the F2 generation

3. You have two purebred varieties of rabbits, one that has long ears and long whiskers, and another that has short ears and short whiskers. You wonder if ear length and whisker length are both determined by the same gene, or by two independent genes. You cross your two purebred varieties and all the F1 progeny have long ears and whiskers. You mate two of the F1 hybrids to one another and obtain 16 offspring (F2): 13 have long ears and long whiskers, and 3 have short ears and short whiskers.  Now you’re not sure what to conclude, so you look more closely at both theories.

a) Using letters of your own choosing, write out the genotypes of the two parental varieties based on the theory that it’s a single gene, stating which phenotypes are dominant and using a capital letter for the dominant alleles. Predict the phenotypic ratios in the F2 from this theory.

b) Using letters of your own choosing, write out the genotypes of the two parental varieties based on the theory that it’s two independent genes, stating which phenotypes are dominant and using a capital letter for the dominant alleles. Assume the two genes segregate independently and their alleles do not interact.  Predict the phenotypic ratios in the F2 from this theory.

c) Using a Chi Square Test with a significance threshold of  P<0.05, are the data from this experiment alone sufficient to rule out this simple two gene theory?  Show your work and put a box around the2 value, the P value, and your yes/no answer. 
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Question 4. 
A family has a rare disorder, as indicated by the red symbols in the family tree:
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a) What is the mode of inheritance of this disorder? 
b) Cite 2 facts about the pedigree that justify your conclusion.

c) What is the probability that the individual marked with the arrow is a carrier? Explain how you determined the probability.
5.   In dogs, the genetic control of blindness is unknown.  A pedigree is shown below.  Blind individuals have been shaded black. Assume that dogs Ib and IIe are heterozygous for the blindness gene.


(i) Is this pedigree consistent with a X-linked recessive trait?

(ii) Is this pedigree consistent with a X-linked dominant trait?

(iii) Is this pedigree consistent with an autosomal recessive trait?

(iv) Is this pedigree consistent with an autosomal dominant trait?

(v) Propose a cross using any of the dogs in the pedigree that would allow the true inheritance pattern to be determined.  Give the expected results and the conclusions that would be drawn in each case. 

Question 6.

A man with the genotype AaBbccDdEeFf  marries a woman of genotype aaBbCcddEeFF.  

a) How many different types of gametes can each of them form?

b) How many distinct F1 genotypes could be formed by combining one gamete from each of them?



Question 7.
Normal parrots of a certain species have red feathers. The recessive mutation w causes white feathers.  Parrots that are homozygous recessive bbcc are yellow, but the B and C genes are redundant.   The w mutation is recessive epistatic to both B and C.

a) Suggest a dihybrid cross in which both parents have the same genotype, that would produce progeny with the ratio 9 red : 3 yellow : 4 white. Specify the genotype at all three genes, but one of the genes should be homozygous. Show how you derive the phenotypic ratio based on the genotypic classes.

b) Suggest another dihybrid cross in which both parents have the same genotype, that would produce progeny with the ratio 15 red : 1 yellow. Specify the genotype at all three genes, but one of the genes should be homozygous. Show how you derive the phenotypic ratio based on the genotypic classes.
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