Mexico 2004

Lisa Harper

Discussion Answers

1.  
a.  The gametes from the female and male will be the same:  RY, Ry, rY, ry.  In the Punnett square, the female haploid gametes are along the top, the male haploid gametes are down the left side, and the diploid progeny are in the 16 boxes:
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b.  There are 4 possible phenotypes:  Round, Yellow; Round, green; wrinkled, Yellow;  and wrinkled, green.  They will be seen in a 9:3:3:1 ratio.


c.  There are 9 genotypes.  They are all in the Punnett square.


d.  The ratio of R to r (regardless of the color gene) is 3:1, and likewise the ratio of Y to y is 3:1 

2.  Mendels first law says that alleles separate from each other.  Watch one pair of alleles of a single gene during meiosis one, and you will see that they separate from each other.  Mendels second law is that unlinked genes assort independently.  Watch two sets of chromosomes separate in meiosis 1 and you can see that there are two ways that they can line up relative to each other at metaphase1.  

3.  Independent assortment, and recombination.  

4.  For Zorks:  



a.  Two.  The four gametes from one meiosis could be AB, AB, ab, ab.  The four gametes from another meiosis could be Ab, Ab, aB, aB.  


b.  Four.  AB, Ab, aB, ab


c.  The answers are different, because in one meiosis, there is only one opportunity for independent assortment. 

For nannets:


a. Two


b.  8  


c.  Same as for Zorks.

5.  To set up a three factor cross, you need a triple heterozygote, and a triple homozygous recessive "tester".  It is difficult to make the tester.  Start by crossing any two mutants together.  Let's pick d/d and gl/gl:

   d  Gl+/d Gl+     x      D+  gl/D+  gl.  The F1s are all wild type:    d Gl+/D+ gl.  Self the F1s.  Here you are looking for a gamete that contains the rare crossover product d  gl to fuse with another rare gamete of the same genotype.  So, from the self, you must select d  gl/ d  gl  plants.  In question 6 you find out that d and gl are 4 map units away from each other.  Thus, 4% of gametes from the female will be d  gl, and 4% from the male.  The probability of these fusing is 0.04  x  0.04 = 0.0016, or one d gl/d gl progeny out of every 625 progeny.  Once you find this individual, cross it to b/b:  d gl/d gl  X  b/b.  Again, all the F1s will be wild type, you must self pollinate, and select for the d  gl  b/d  gl b progeny.  This is the triple homozygous recessive "tester".  Now you have both needed parents.  The triple heterozygote comes from the F1s of the cross  d gl/d gl  X  b/b  (Which is really d  gl  B+/d  gl  B+  X  D+  Gl+  b/D+  Gl+  b).  

6  (I am going to make the assumption that there is no interference.  This is almost always a bad assumption to make in reality, but in reality you would never get the answer, and then make up data to fit it.)  The three factor cross is:  d gl B+/D+ Gl+ b   X   d gl b/d gl b  We are told that d is in the middle (although we would not know this until we did the cross), so let's set them up correctly:  gl d B+/Gl+D+b   X   gl d  b/gl d  b.


We know the coupling relationship of parental alleles, because we set up the cross ourselves.  Refer to the underlined, bold cross to understand these catagories:  

The "parental" class of progeny will be:


gl d B+    AND
Gl+D+b



gl d  b
gl d  b

recombinants between gl and d would give these two class:


gl D+b
Gl+ d B+

gl d  b
gl d  b

recombinants between d and b would give these two class:


gl d b
Gl+ D+ B+

gl d b
gl d b

Double crossovers would give these two classes:


gl D+ B+
Gl+ d b

gl d b
gl d b

Notice that all the types of progeny contain one "tester" chromosome; gl d b.  This "tester" chromosome does not contribute to the phenotype of the progeny.  I will drop this chromosome, and just write the phenotype for the rest of this answer.


The formula for calculating map distance is generally:



(# of recombinants)  X 100


(total progeny).


The number of gl D+b, Gl+ d B+, gl D+ B+, and Gl+ d b individuals must equal 4% of the total progeny.  Each of the 4 classes show a recombination between d and gl.  That is, the gl allele came into the triple heterozygote parent physically linked ("coupled") to the d allele, and the Gl+ allele was "coupled" to the D+ allele.  These four classes of progeny show that coupling relationship has changed.


The number of gl d b, Gl+ D+ B+, gl D+ B+, and Gl+ d b progeny must equal about 15% of the total progeny.  These progeny represent crossovers between b and d.


The frequency of double crossover class must equal the product of the two single crossover classes.



Here are my numbers.  

   
 gl d B+
408


Gl+D+b
408


gl D+b
17


Gl+ d B+
17


gl d b
72


Gl+ D+ B+
72


gl D+ B+
3


Gl+ d b

3

What's wrong with them?  They are way too perfect!

