Exercise 2  Answers. Patterns of Trait Inheritance

1. How many pairs of like (homologous) chromosomes does the cell model contain in Figure 1? 

3 pairs of like chromosomes

2. How many chromosomes are there in all in Figure 1? 

8 chromosomes in all

3. How many sex chromosomes (non homologous) are there in Figure 1? 

2 sex chromosomes in the cell.

EXERCISE 2a. Law of Independent Segregation
4.  Punnet square computation for cross between parents that are heterozygous for disk color red (r) and white (w) = rw:

(Offspring genotypes are in blue!)

                           male parent rw

	female
	
	r
	w

	parent
	r
	rr
	rw

	rw
	w
	rw
	ww


Therefore frequency of offspring genotypes: (1 cell) ¼ rr, (1 cell) ¼ ww, (2 cells) ½ rw

5. Offspring disk color for parents that were homozygous, one for white (ww) and one for red (rr):

1.0 or 100% heterozygous rw

1. Offspring disk color for one parent that was homozygous red (rr) and the second parent heterozygous (rw):

½ or 50% homozygous rr, ½ or 50% heterozygous rw

EXERCISE 2b. Law of Independent Assortment
2. Example of how to complete a punnett square analysis for inheritance of 2 traits, color with the two alleles - r (red) and w (white); and size with the two alleles - f (fat) and t (thin).

(Offspring are in blue)

Male parent geneotype rrtt

	
	
	rt
	rt
	rt
	rt

	female
	rf
	rrft
	rrft
	
	

	parent
	rt
	rrtt
	
	
	

	genotype
	wf
	rwft
	
	
	

	rwft
	wt
	rwtt
	
	
	


Exercise 2 c. There are genotypes and then there are phenotypes.

3. What color are the kernels of the F1 ear of corn? 

red

4. Why are they this color? 

The allele for red color is dominant over the allele for yellow color.

5.  What is the genotype of the F1 of the cross between a red homozygous parent and a yellow homozygous parent?

Rr

6.  What is the phenotype of the F1 offspring?

red

7.  Punnett Square analysis showing comparison of genotype and phenotype predictions. 

male parent Rr

	female
	
	R
	r

	parent
	R
	RR (red)
	Rr

(red)

	Rr
	r
	Rr (red)
	Rr

(yellow)


Genotype: RR ¼, Rr ½, rr ¼; Phenotype: red ¾, yellow 1/4
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