Other Modes of Inheritance

When Mendel's work was rediscovered in 1900, it kindled a great deal of research into the mechanism of inheritance. Before long, scientists discovered modes of inheritance, which were modifications of the one explored by Mendel.

For example, this exercise will focus initially on two different true-breeding butterfly lines for wing color, namely dark blue and white.

Question #1: Describe their genotypes (allelic constitution; letters necessary for full credit) for wing color.

With a P X P cross between a dark blue butterfly and a white butterfly:

Question #2: What phenotype(s) might you expect to find in the F1 offspring of this cross? Why?

F1 Observed Results:

1000 light blue F1 butterflies
Question #3: Do the F1 results match your prediction? Why/Why not?

One possible explanation is that some sort of "mixing" is taking place. According to this idea, a trait in an offspring can result from the "mixing" of the parental traits; this process would continue from generation to generation.

Question #4: According to this hypothesis, what phenotype(s) would you expect in the F2 generation?

Following an F1 X F1 cross, one see:  
F2 Observed Results:

250 dark blue butterflies

500 light blue butterflies

250 white butterflies

Question #5: How do these results compare with those predicted by the "mixing" hypothesis?

Question #6: Use a Punnett Square to calculate the expected phenotypic ratios in the P X P cross and the F1 X F1 cross.

Question #7: How might the observed phenotypic ratio in the F2 offspring be consistent with this Punnett Square?

Question #8: Describe this pattern of inheritance (Hint: make sure your answer includes a specific name for this variation from the typical dominant-recessive Mendelian mode of inheritance.)

Now let's explore another variation to dominance. Two flies are purebred for pigmentation of the abdomen. One true-breeding line has flies with vertical black stripes.  The second true-breeding line has flies with horizontal black strips.

Question #9: Draw an abdomen with vertical stripes. Draw an abdomen with horizontal stripes.
A P X P cross between a vertically-striped purebred fly with a horizontally-striped purebred fly yields the following results:
F1 Observed Results:

1000 black F1 flies

Question #10: Draw a black abdomen fly.
Question #11: Predict the phenotypic ratio of the offspring of an F1 X F1 cross.

The F1 X F1 cross yields:
F2 Observed Results:

250 vertically-striped flies

500 black flies

250 horizontally-striped flies

Question #12: How do these results compare with your predicted results?

Question #13: Describe this pattern of inheritance. (Hint: make sure your answer includes a specific name for this variation from the typical dominant-recessive Mendelian mode of inheritance.)
Question #14: Summarize the similarities and differences between the two variations to dominance. (Hint: make sure your answer includes a specific names for these variations, first using butterflies and second using fly abdomens, from the typical dominant-recessive Mendelian mode of inheritance.)
In this inquiry, you will investigate a variation of the assumption that there are only two alleles per gene.

In this exercise, you will first cross a purebred horizontally-striped fly with a pure bred vertically-striped fly. F1 results are:
F1 Observed Results:

1000 black F1 flies

Question #1: Describe the genotype(s) (allelic constitution; letters) of the parents?

Question #2: Describe the genotype(s) (allelic constitution; letters) of the F1 offspring.

Question #3: What pattern of inheritance seems to be operating here? Please be specific!
Now you will cross 2 flies, one with vertical stripes phenotype and one with horizontal stripes phenotype (derived from other sources of parents), to yield the following F1 results:
F1 Observed Results: (HINT: Place letters next to each group below to designate alleles and genotypes to aid you in subsequent answers)
25 vertically-striped flies        



   




23 black flies                          




   



       
25 horizontally-striped flies   




   



   
25 white flies                          




   




Question #4a: What are the alleles and the parental genotypes?
Question #4b: Describe the four different genotypes (allelic constitution; letters) of the F1 offspring.

Question #5: How do the results of the first cross differ from the results of the second cross?

Try to formulate a hypothesis to account for these differences. One strategy is first to determine which of the four F1 phenotypes derived from the second cross represents a "pure line" (i.e. is homozygous).

Question #6: Which of the four phenotypes is homozygous? Why?

Question #7: What is the ratio of this homozygous phenotype (i.e. in those crosses in which it appears along with other phenotypes) (Please include 1 example to support your answer)?

Question #8: Do these ratios suggest that the phenotype of these homozygotes is determined by a dominant or recessive allele? Why?

Question #9: Formulate a hypothesis to explain the mode of inheritance of the four phenotypes of the abdomen color. You may want to conduct test crosses of individuals displaying the various phenotypes to the homozygous recessive.

Question #10: What is the mode of inheritance in this example? Why? (Hint: make sure your answer includes a specific name for this variation from the typical dominant-recessive Mendelian mode of inheritance.)
In this activity you will explore yet another mode of inheritance which is a variation of classical Mendelism.

Cross two heterozygous long-legged flies. 

F1 Observed Results:

900 long-legged flies

450 short-legged flies

Question #1: Which variation of leg length is dominant? Which is recessive? Why?

Question #2: What is surprising about the resulting phenotypic ratio?

Question #3: Suggest a hypothesis to explain these results.

NOTE: Please show all work to support your answers.

 

