COMPLEX GENETICS PROBLEMS

Answer the following questions on your own sheet of paper, showing your working. 

1. The height of spike weed is a result of polygenic inheritance involving three genes, each of which can contribute an additional 5 cm to the base height of the plant.  The base height of the weed is 10 cm, and the tallest plant can reach 40cm.

a. If a tall plant (AABBCC) is crossed with a base-height plant (aabbcc), what is the height of the F1 plants?

b. How many phenotypic classes will there in the F2?

2. Fur color in rabbits is determined by a single gene loci for which there are four alleles (B, Bch, Bh and b).  Four phenotypes are possible: black, chinchilla (gray color caused by white hairs with black tips), Himalayan (white with black patches on extremities), and white.  The black allele (B) is dominant over all other alleles, the chinchilla allele (Bch) is dominant over Himalayan (Bh), and the white allele b is recessive to all others.  A black rabbit is crossed with a Himalayan and the F1 consists of a ratio of 2 black to 2 Chinchilla.  Can you determine the genotypes of the parents?

3. In certain breeds of dog the genotype C__ produces a pigmented coat, whereas cc gives rise to white coat.  Another pair of alleles B and b determines the color of the coat in C__ dogs.  C_B_ dogs are black and C__bb dogs are brown.  If two animals of genotype CcBb are crossed, what is the phenotypic ratio in the pups?

4. White fruit color in summer squash is dependent on a dominant alleles (W), and colored fruit on the recessive allele.(w).  In the presence of ww and a dominant gene (G), the color is yellow, but when G is absent (i.e. gg), the color is green.  Give the F2 phenotypes and proportions that are expected from crossing a white-fruited (WWGG) plant with a green-fruited (wwgg) plant.
5. Retinitis pigmentosa, a form of blindness in man may be caused either by a dominant autosomal gene, R, or a recessive autosomal gene, a. Thus only A_rr individuals are normal. An afflicted man whose parents are both normal marries a woman of genotype AaRr. What proportion of the children are expected to suffer from this affliction if R and A are inherited independently?

6. In the summer squash (Cucurbita pepo) white fruit is controlled by a dominant allele, W, and colored fruit by its recessive, w. In ww plants the color alleles (Y for yellow fruit, are dominant to y for green fruit) are expressed.   

a. What is the phenotype of the F1 of a white plant of genotype WWyy crossed with a homozygous yellow plant? 

b. What ratio is expected in the F2? 

7. In humans there are three alleles for the ABO gene causing blood types A, B, AB, O.  How many genotypic and phenotypic combinations are possible in the offspring of a brown-eyed, red-haired, PTC taster man with AB blood group (Bb rr Tt AB) married to a blue-eyed, non-red haired, taster with type A blood (bb Rr Tt AO) woman? 

8. Horses can be bay in color. This dominant gene allele (A) masks the dominant black color (B), but not the white gene (W_) or the recessive chestnut color (ww). What s the expected phenotypic ratios of the offspring when a bay mare (AaBBww) is crossed with a bay stallion (AaBbww)? 
9. The color of the flower center in the common yellow daisy may be either purple centered or yellow centered.  Two genes P and Y are known to interact in this trait. 

P_Y_       purple centered 

ppY_       yellow centered 

P_yy       yellow centered 

ppyy       yellow centered 

      

What are the geneotypes and phenotypes for the following cross:  PpYy  x PpYy  

10. In Labrador Retrievers the B allele confers black coat color and the b allele brown coat color.  The E gene controls expression of the B gene.  If a dog inherits two e alleles (ee) the coat is golden no matter what the B genotype is.  
      B_E_            Black 

      bbE_            Chocolate 

      B_ee             Yellow 

      bbee             Yellow 

Using the genotypes above predict the phenotypic ratio if a female Bbee is bred to a male bbEe?   

  

11. White fruit color in summer squash is governed by a dominant gene ( W) and colored fruit by its recessive allele(w).  Yellow fruit is governed by a dominant gene G.  The color green is determined by the genotype g. 

W_G_     white 

W_gg       white 

wwG_      yellow 

wwgg      green 

What would result if the white squash, Wwgg is cross pollinated to a wwGg?  What color squash would result?
