Punnett Square Practice 3
Directions: Read the information provided and then answer the questions using complete sentences in your comp. book. 
WHAT CAUSES DOMINANCE?

Dominance is the simplest example of how genes interact with each other.  We have already learned that the effects of the dominant allele are seen even when the recessive allele is present.  But what causes dominance?


A gene is a section of DNA on a chromosome, and the gene contains the information needed to create a protein, or string of amino acids.  The protein carries out all the instructions of the DNA and thus does all the work needed for the cell to stay alive. In many cases, the dominant allele codes for a protein that works, whereas the recessive allele codes for a protein that does not work.  For example, suppose that the allele B codes for a protein that makes a black pigment in a mouse's fur and allele b codes for a defective protein that cannot make the pigment.  A mouse that has the genotype bb will have white fur because it lacks the enzyme that makes the black pigment.  But a mouse that has the genotype BB or Bb will have black fur because it possesses the enzyme that makes the black pigment.  Although each cell in the Bb animal has just one copy of the functioning allele, that single copy can code for thousands of mRNA molecules, each of which can be used to create thousands of proteins.  This is the reason the B allele is dominant over the b allele.

1. Describe how DNA, mRNA and proteins work together to perform all the tasks a cell, and thereby an organism, need to accomplish in order to survive. 

INCOMPLETE DOMINANCE

In 1760 the German scientist Josef Kölreuter reported on experiments in which he cross white carnations (rr) with red carnations (RR).  Kölreuter found that all of the offspring from his crosses had pink flowers (Rr).  In other words, the hybrids had a phenotype that was intermediate between those of the parents.  At first glance, it might appear as if the parents' genes had blended together.  But when Kölreuter crossed his pink F1 hybrids with each other to form an F2 generation, the parents' phenotypes reappeared.  In the F2 generation, 1/4 of the plants had red flowers, 1/2 had pink flowers, and 1/4 had white flowers, a 1:2:1 ratio.


In carnations, the R allele, which codes for an enzyme that makes red pigment, is incompletely dominant over the r allele, which codes for a defective enzyme that cannot make pigment.  In incomplete dominance the active allele does not compensate for the inactive allele, and the heterozygous phenotype is somewhere in between the homozygous phenotypes. This is a blending of the two alleles. 
4.
How did Kölreuter know that the genes of the parent flowers had not blended together but that the alleles for red color and white color still existed separately?

5.
Make Punnett squares to show the F1 and F2 generations from a P generation cross of red with white carnations.

a.
For the F2 generation, give the genotypes and phenotypes of all possible offspring including the percentage of each that would be expected.

6.
Make a Punnett square to show the cross between a pink and a white carnation.

a.
What fraction of the offspring will be pink?

b.
What fraction of the offspring will be red?

CODOMINANCE
Many genes display codominance, a condition in which both alleles of a gene are expressed.  In other words, both alleles are active.  

Codominance is seen in many organisms.  For example, red hair (R is codominant with white hair (W) in cattle and horses.  Cattle that have the genotype RW are roan, because they appear to be reddish brown colored because their coats are a mixture of red and white hairs.  This is different from incomplete dominance because each allele is seen separately as either a red or white hair, the alleles are not blending together to make pink hair. Much the same thing happens in certain varieties of chickens.  Black feathers (B) are codominant with white feathers (W).  Erminette chickens (BW) are speckled black and white.

7.
Make a Punnett square to show the possible offspring of erminette chickens.

a. What percent of the offspring will be erminette chickens?

