Genetics WS VI (Review)                                               Name:_______________________________________

1.  An individual has the following genotype for four traits:  AaBbCcDD
List all the possible genetic combinations that could be present in the gametes for the individual.
ABCD, ABcD, AbCD, AbcD, aBCD, abCD, abcD, aBcD, 
2.    A woman can taste PTC paper (Aa) and has a flat chin (Bb).  Her husband can also taste PTC paper (Aa) and has a    

       cleft chin (bb).  What are the possible phenotypes of all their children and the probability of each?

                Taster, Flat chin    ¾  x 1/2 = 3/8        Nontaster, flat chin        ¼  x  ½ =   1/8  

                 Taster, cleft chin      ¾  x 1/2 = 3/8    Nontaster, cleft chin     ¼ x  ½ =  1/8

3.    a.  A type A- father and a type O- mother can have children with which blood types?  List the probability of each.
                 A -   ¾                     O-    ¼ 

        b.   A type AB+ (heterozygous for Rh)  father and a type AB- mother can have children with which blood types?   

              List the probability of each.
                A +   1/8

                A -    1/8 

                B +   1/8

                B -     1/8

                AB+  ¼

                AB -  ¼

4.  Cystic fibrosis is a disease caused by an autosomal recessive gene.  A man is heterozygous for the gene and his wife is healthy, although her mother had cystic fibrosis.  Hemophilia is a x-linked recessive condition.  The woman doesn’t carry an allele for the condition and the husband is a hemophiliac.

a. If they have a son, what is the chance of him having cystic fibrosis AND hemophilia?    O%   
b. If they have a daughter, what is the chance she will have neither condition?        75%
5.  A recessive allele (a) in corn increases resistance to grasshoppers, and another recessive allele (b) causes stripes on the leaves.  A homozygous recessive plant (aabb) was crossed to a double heterozygote (AaBb).  Of 5280 corn plants resulting from this cross, 2480 were aaBb (resistance but no stripes), 2536 were Aabb (striped but no resistance), 140 were AaBb (no resistance, no stripes), and 124 were aabb (resistant and striped).  

a.    Calculate the ratios.   20: 20: 1 : 1
b.   Draw the chromosomes for the heterozyote (AaBb).

c.   What is the map distance between these genes?   0.05 or 5 map units
6.  A woman is blood type O, is a carrier for hemophilia (sex-linked trait) and is heterozygous for polydactyl (having 6 fingers is dominant).  Her husband is blood type AB, doesn’t have hemophilia and his homozygous recessive for polydactyl.  If they have a child, what is the probability of each of the following:

     a.  Son with blood type A, hemophilia and five fingers?    1/16      
     b.  Son with blood type O, hemophilia and six fingers?     0          
     c.  Daughter with blood type B, no hemophilia and six fingers?       1/8          
     d.  Daughter with blood type A, hemophilia and five fingers?         0
7. After chromosomal mapping, it is found that genes A and B are 29 cM apart, genes B and C are 25 units apart, genes C and D are 17 units apart and genes A and D are 21 units apart.  Draw their sequence on the chromosome (chromosome map): 

    A (1)______C(4)________________________D(21)_________________B (29)
8.  Two fruit flies are crossed: A female with a yellow body and short antennae and a male with an ebony body and long  

      antennae.

      24 males with yellow bodies, long antennae; 23 females with yellow bodies, long Antennae; 
      0 flies with yellow bodies, short antennae; 19 males with ebony bodies, long antennae; 
      22 females with ebony bodies, long antennae;  0 flies with ebony bodies, short antennae.

a. Suggest a reasonable hypothesis as to the genotypes of the parents.

                    Female: AaBb  or aabb       
                     Male:  AaBb  or aabb    
b. Complete chi-square analysis to determine the statistical validity of your hypothesis.

                              0.64 Accept       
9.   In cattle the coat can be either red (CR CR), white (CW CW) or roan (CW CR).  Roans display   

        both red and white hairs.  Horns are either normal (hh) or missing (HH or Hh).  
         If two CRC W   Hh cattle were crossed, what percentage of their offspring would have horns   

        and be roan?  What proportion will lack horns and be white?         
1/8
10.    A woman is blood type 0-.  

a.     If her mate is O+, they could produce children with which blood types?     O + or O -
b. If her mate is AB-, what are the possible blood types of their children and the possibility of each?
                    A -  ½     B-  ½ 
11.     A man is blood type AB-.  Is it possible for him to produce a child with A+ blood?   Yes
12.     Ms. Idengaku was one of two mothers in a maternity ward.  When she was given baby #1,   

          she denied that it was hers, claiming baby #2 instead. The other mother also claimed baby #2.

Mrs. Idengaku is blood type O.  Baby #1 is A, and Baby #2 is O.  Unfortunately, Mr. Idengaku died just before the baby was born, so we can’t find out his phenotype or genotype, but the Idengakus had 3 other children whose phenotypes are known.  Keiko is A, Tohru is B and Kenichi is B.  Could Mrs. Idengaku be right?  What is your reasoning? 

 No, Mr. Idengaku must have been AB to have the three children with known blood types.  She either had an affair or the ugly baby #1 is the child of Mr. and Ms. Idengaku
13.      In humans, polydactyly is caused by a dominant allele.  Phenyletonuria is recessive and is a condition due to a disorder in the metabolism of phenylalanine.  Unless given a special diet as infants, individuals with phenyletonuria may have mild to severe mental retardation.  A man has neither polydactyly nor phenyletonuria, but his father did have phenyletonuria.  A woman has no phenyletonuria allele but is heterozygous for polydactyly.  What is their chance of having a child with both conditions?  What is their chance of having a child with no polydactyly but with phenyletonuria?

              0% for each as the mother has no allele for phenyletonuria so she is BB; therefore, no child will have phenyletonuria.
14. Determine whether the following examples are classical dominance, codominance or incomplete dominance:

a. Two plants of grain amaranth with black seeds were to crossed to one another. Among the progeny, there are 3 plants with black seeds and 1 plant with yellow seeds.  
Classical   
b. A true-breeding radish with long roots is crossed with a true-breeding radish with round roots.  The offspring have oval roots.

Incomplete
15.  A man is blood type AB and heterozygous for polydatyl (he has 6 fingers).  His wife is also blood type AB and is homozygous recessive for polydactyl (she has five fingers).  The gene for blood type is on chromosome 1 and the gene for polydactyl is on chromosome 2. 

a.  Draw the man’s chromosomes during metaphase of mitosis (2n = 4).





b.  Draw the woman’s chromosomes during anaphase I of meiosis (2n= 4).




c. What are the potential genotypes for their children and the probability of each?
IAIAFf   .25 x .5 = .125              IAIA ff     .25 x .5 = .125 

                         IAIB Ff   .5 x .5 = .25                IAIB ff      .5 X .5 = .25

IBIB Ff    .25 x .5 = .125            IBIB ff      .25 x .5 = .125                    

