Dihybrid Crosses      

Show all work. 

For each of the below examples, state the fraction of the offspring that are likely to have each phenotype.  T=tall, t=short, G = green stem, g = purple stem. 

1.  TtGg  x  TtGg      

Tall, Green: 9/16     

Tall, purple: 3/16   

short, Green: 3/16  

short, purple:  1/16     
 

2.  Ttgg  x  ttGg     

 

Tall, Green: 1/4   

Tall, purple: 1/4    

short, Green: 1/4   

short, purple:  1/4     
 

3.  In cattle hornless (H) is dominant to horned (h) and black (B) is dominant to red (b). 

a.  What proportion of the offspring of the cross bbHH  x  bbhh would be

expected to be black hornless? None   red horned?  none 

b.  With the cross Bbhh  x  Bbhh, what is the probability that the first calf

will be black, horned?  __3/4__ red horned?__1/4___red, hornless?___0___  
 

4.  In addition to the factors mentioned above, the gene for white face, or Hereford spotting (S) is dominant to solid color (s).  A cow of genotype BbHhSs is mated to a bull of genotype bbhhSs.  What is the probability of the calf being black, hornless and white-faced?__3/16 ___ Of being red, horned, and solid color?______1/16________ 

  
 

5.  Human albinism, though quite rare, is inherited as a simple recessive characteristic (aa).  Another rare disorder is thalassemia, a type of anemia found mostly in Mediterranean populations.  The disease occurs in a  severe, usually lethal form, thalassemia major (TT), and in a mild form (Tt).  Normal blood would be tt.  The genes for albinism and thalassemia are on different chromosomes. 

A couple normally pigmented and neither with severe anemia have an albino child who dies of thalassemia major.  What are the probable genotypes of the parents? 

TtAa 

If these people have another child, what are the chances of its being normal with respect to skin pigmentation?  3/4 

Of having entirely normal blood?1/4

Of being phenotypically normal in both regards  3/16

Of being homozygous for the normal alleles of both genes?1/16 

6.  In cocker spaniels, A-B- is black, aaB- is liver, A-bb is red, and aabb is lemon.  A black and a lemon mating produces a lemon pup.  Therefore, the genotype of the black dog is _________________.  If you cross this black dog with one of his same genotype, what types and proportions of offspring could be expected? 

 

Offspring Phenotypes     Proportions 

a) Black A-B-    
 9/16 

b) Liver aaB-     
  3/16 

c) Red  A-bb     
3/16 

d) Lemon aabb    
 1/16  
  
 

7.  Polydactyly (extra fingers and toes) is due to a dominant gene.  A father is polydactyl, the mother has the normal phenotype, and they have had one normal child.  What is the genotype of the father?________Aa__________ Of the mother?______aa________What is the probability that a second child will have the normal number of digits? 

1/2  
 

8.  For the following crosses, indicate the probability of obtaining the indicated genotype in an offspring.  

 

Cross   


 Offspring   

Probability 

Aabb  x  AaBb   

Aabb  


  ½ x ½=1/4  

AaBB  x  AaBb  

aaBB    

¼ x ½ = 1/8  

AABbcc  x  aabbCC  

AaBbCc   

1 x ½ x 1 = ½   
  
 
 

10.  In guinea pigs, the gene for production of melanin is epistatic to the gene for the deposition of melanin.  The dominant allele M causes melanin to be produced;  mm individuals cannot produce the pigment.  The dominant allele B causes the deposition of a lot of pigment and produces a black guinea pig, whereas only a small amount of pigment is laid down in bb animals, producing a light-brown color.  Without an M allele, no pigment is produced so the allele B has no affect and the guinea pig is white.  A homozygous black guinea pig is crossed with a homozygous recessive white:  MMBB  x  mmbb.  Give the phenotypes of the F1 and F2 generations. 

F1=MmBb 

F2:  

M-B- black = 9/16

     

  
M-bb brown = 3/16

       


mmB- and mmbb (white) = 4/16 

11.  The ability to taste phenylthiocarbamide (PTC) is controlled in humans by a single dominant allele (T).  A woman nontaster married a man taster and they had three children, two boy tasters and a girl nontaster.  All the grandparents were tasters.  Create a pedigree for his family for this trait.  (Solid symbols should signify nontasters.)  Where possible, indicate whether tasters are TT or Tt. 

  
  
 

12.  Fur color in rabbits is determined by a single gene locus for which there are four alleles.  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 (C) is dominant over all other alleles, the Chinchilla allele (Cch) is dominant over Himalayan (Ch), and the white allele (c) is recessive to all others.  A black rabbit is crossed with a Himalayan, and the F1 consisted of a ratio of 2 black:  2 Chinchilla.  Can you determine the genotypes of the parents? 

No, the parents could be CCch  x ChCh or CCch  x ChCc  (there are some other possibilities too)
  
  

A second cross was done between a black rabbit and a Chinchilla.  The F1 contained a ratio of 2 black:  1 Chinchilla:  1 Himalayan.  Can you determine the genotypes of the parents of this cross?  
  
 
No, I found several crosses that would give these results: 

CCh  x  CchCc or CCc  x  CchCh 
  
  
  
  
  
   
 

13.  A dominant allele B produces bristles in fruit flies when it is present in the heterozygote.  When it is homozygous (BB), it is lethal.  Homozygous recessive (bb) flies are nonbristled.  Another gene S acts to suppress the action of B, but it is also lethal when homozygous (SS).  The ss genotype has no effect on bristles.  Two nonbristled flies in which a B allele is being suppressed are crossed.  What is the phenotypic ratio of the F1?  If the bristled flies from the F1 are backcrossed to the parental flies, what phenotypic ratio would be predicted for the offspring? 

SsBb x SsBb  F1:  
 SsBb  nonbristled   ½  x  ½  =  ¼            7:2 non to bris
Ssbb nonbristled   ½  x  ¼  =  1/8  

ssBb bristled          ½  x  ½  =  ¼

ssbb non bristled   ¼   x  ¼   =  1/16


F1 bristle fly (ssBb) X parental fly (SsBb)




SsBb  nonbristled   ½  x  ½    =  1/4 

Ssbb nonbristled   ½  x  ¼  =  1/8  

ssBb bristled          ½  x  ½  =  ¼

ssbb non bristled   ¼   x  ¼   =  1/16

Answer:  2:1 nonbristled to bristled   
 

14.  In dogs, dark coat color is dominant over albino and short hair is dominant over long hair.  Assuming these effects are caused by two independently assorting genes, write the genotypes of the parents in each of the crosses shown below, where D and A stand for the dark and albino phenotypes, respectively, and S and L stand for the short-hair and long-hair phenotypes. 

	  

	Number of progeny


	Parental Phenotypes

	D,S

	D,L

	A,S

	A,L

	Parent Genotypes


	D,S x D,S

	89

	31

	29

	11 

	 DdSs x DdSs 
  
 


	D,S x D,L

	18

	19

	0

	0 

	  
 DdSs x DDss  or

DDSs x Ddss
 


	D,S x D,L

	30

	31

	9

	11 

	 DdSs  x  Ddss



	


 

  
 

15.  We have dealt mainly with independent assortment of only two genes, but the same principles hold for more than two genes.  Consider the cross: 

 

A/a;B/b;C/c;D/d;E/e  x  a/a;B/b;c/c;D/d;e/e 

What proportion of the progeny will phenotypically resemble (1) the first parent, (2) the second parent, (3)either parent, and (4) neither parent? 

1) ½ x ¾ x ½ x ¾ x ½ = 9/128

2)  same

3) 9/128 + 9/128 = 18/128

4 the rest (110/128) 

 

16.  What proportion of the progeny will be genotypically the same as (1) the first parent, (2) the second parent, (3)either parent, and (4) neither parent? 

1) ½ x ½ x ½ x ½ x ½ = 1/32

2)  same

3)  1/32 + 1/32 = 2/32

4) the rest (30/32)

