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Discussion Questions

Need a refresher on unlinked traits?  Try the following:

1.  The two alleles of the gene for seed shape are R (round) and r (wrinkled).  The two alleles of the gene for interior seed color are Y (yellow) and y (green).  These two genes are on different chromosomes; i.e., they are unlinked.


a.  Draw a Punnett square for the cross:  R/r;Y/y   X   R/r;Y/y.  Remember to make sure each gamete has one and only one allele of each of the 2 genes.


b.  What are all the phenotypes possible from this cross?


c.  What are all the genotypes possible from this cross?


d.  Demonstrate that the results of this cross are two overlapping 3:1 ratios.  

So you think you really understand meiosis?  Try these problems:

2.  Explain Mendels first and second law in terms of meiosis.

3.  What two processes in meiosis contribute to the uniqueness of virtually all gametes from one individual?

4.  You are working on a unique organism called a "zork".  Zorks have only 2 chromosomes (n=2), they have only one gene on each chromosome, and their chromosomes never cross over (amazing, huh?).  One zork individual has the genotype A/a; B/b.


a.  How many different types of gametes come from one individual meiotic division (one meiosis) from this individual zork?  Please draw out an example schematically.


b.  How many different types of gametes come from a whole population of gametes from this individual zork.  Please draw them schematically.  


c.  Are the answers to a and b different?  Why or why not?

You now decide to move up in complexity and work on an organism called a "nannet".  Nannets have 3 chromosomes, only one gene on each chromosome, and no recombination.  You have an individual of the genotype A/a; B/b; D/d.  Answer questions a, b, and c for this individual nannet.  

Why don’t we routinely do three factor crosses in maize?  Try these problems?

5.  You want to do a three factor cross with 3 mutants that you suspect are linked.   All the mutant alleles are recessive to wildtype.  You start with 3 lines of corn:  One is dwarf (d/d), one is glossy (gl/gl), and one lacks a purple pigment, and thus looks paler green than wildtype (b/b).  You have wildtype plants at your disposal.  Set up the series of crosses you would need to do to make a three factor cross.     

6.  Once you have set up the three factor cross in question 5, write out all the phenotypic and genotypic classes.  Make up data to show that dwarf is 4 map units from glossy, and that glossy is 19 map units from “b”.  The dwarf gene is in the middle.  

Want to try your hand with molecular markers?  Try these:
















