AHL Genetics: Understanding Recombination



1.  Genetic variation in offspring produced through sexual reproduction is ensured by meiosis. Most of this variation comes from recombination in two stages: prophase I and metaphase I. 

a. Explain what is meant by the term recombination. 

b. Explain how recombination occurs in metaphase as a result of independent assortment of chromosomes. 

c. Explain how recombination occurs in prophase (a diagram will help). Give details of chiasma formation. 
2.  In Zea mays (corn), the allele for purple kernels ( C) is dominant over white kernels (c); starchy kernels (W) is dominant over waxy kernels. The genes are autosomally linked. 
a. Using the standard (vertical pairs) notation, show the genotype of a heterozygous plant and the plant with which you could carry out a test cross. 

b. What are the possible genotypes and phenotypes in a cross where recombination does not occur in prophase I? 

c. What are the possible genotypes and phenotypes produced in a cross where recombination does occur in prophase I? 

3. In this example, we look at sweet pea plants. P= purple flower, p = white flower. 

                                                                                      L =long pollen grains, l = short pollen grains. 
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a. What would be the possible genotypes in a test cross of           ?   (including recombinants)
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b. A plant that is homozygous dominant at both loci crosses with a plant that is heterozygous at both loci. Which of the following offspring are recombinants? Which are impossible? 

                   i.  PpLl            ii. PPLl            III. PpLL       iv. PPll       v. ppLL
[image: image3.png]crossed with (test)

Gametes:




            
        Which of these offspring are recombinants? 
A.
SsYy and Ssyy                         C.
SsYy and ssyy
B.
SsYy and ssYy                        D.
Ssyy and ssYy

5. How many chromosomes and chiasmata are visible in this diagram? 
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6. A cross is carried out between organisms with genotpyes AaBb and aabb. Which of the following genotypes are the result of recombination? 

A.
Aabb, AaBb                           B.
AaBb, aabb

C.
aabb, Aab                               D.
Aabb, aaBb


7. Two genes are linked as shown here: 

     The genes are far enough apart such that crossing over between the alleles occurs occasionally.    

     Which statement is true of the gametes? 

A. All of the gametes will be Tb and tB. 

B. There will be 25% each of Tb, tB, TB and tb. 

C. There will be approximately equal numbers of Tb and TB gametes. 

D. There will be more Tb gametes than TB gametes. 
8. Big exam Q: using an example you have studied, explain a cross between linked genes, including how recombinants are formed (9 marks). 

4.    In garden peas, the pairs of alleles coding for seed shape and seed colour are unlinked.   The allele  for smooth seeds (S) is dominant over the allele for wrinkled seeds (s). The allele for yellow seeds (Y) is dominant over the allele for green seeds (y). The parents are Ssyy and ssYy. 








