Name: ____________________________________   Number: ________________  Date: ____________
                                                               Human Genetics Problems

     While height in humans is controlled by more than one gene.  Let's pretend there is a single gene for height in humans.   With single genes, there is the option of being one thing or another, but no "in-betweens".  So, with height in humans one may either be Tall (T) or short (t).  The different forms of a gene are called alleles.  Generally, alleles occur in pairs (as in diploid; 2n).  Alleles are not different genes, but different forms of the same gene.  Some alleles are dominant over the other and they are designated with a capital letter.  So, in order for a recessive allele (lower-case letter) to show                                       (phenotype), it must be homozygous.  However, the dominant allele may be pure (homozygous) or a hybrid  (heterozygous).  
A. How would one show the genotype of a short individual?  a tall individual?

1.  What genotype would be needed to test whether a phenotypically tall person                                                     was homozygous or heterozygous for tallness?  What type of cross is this?

2. Give the genotypic and phenotypic ratios for a cross (breeding) between a  heterozygous tall male and a heterozygous tall female.

3. Brown (B) eye color is dominant over blue (b) eye color in humans.   A heterozygous tall heterozygous brown-eyed female crosses with a    homozygous tall heterozygous brown-eyed male.  Since this cross involves two traits (genes), it is called a dihybid cross.  

                                             a.  Give the genotypes for the parents.

                                             b.  Give the gametes (eggs for female, and sperm for males).

                                             c.  Create and complete the Punnett square for the cross.

                                            d.  Give the genotypic and phenotypic ratios resulting from the cross.

                                      B.
Use the following key to complete this problem:        B= bad         b = good

     The parent generation of a family sees a cross between a homozygous bad woman and a homozygous good male.  This generation is called the Parent (P) generation.  Their children are called the First Filial (F1) generation and their grandchildren are called the Second Filial Generation (F2).  Determine the Genotypic and Phenotypic ratios for the F1 and F2 generation.  Assume inbreeding!

1.  What is the only Genotype and Phenotype for the F1 generation?

2. Assume inbreeding…  Cross a male and female F1 generation.

                                                a.  Give the gametes (eggs for female, and sperm for males).

                                                b.  Create and complete the Punnett square for the cross.

                                                c.  Give the genotypic and phenotypic ratios resulting from the cross.                                                                          This is the F2 generation.
C.   There are 46 chromosomes (diploid - 2n) in most cells of humans.  There are exceptions.  Mature red blood cells (erythrocytes) have no chromosomes, and therefore can not reproduce.   They are manufactured in the bone marrow, and released to the bloodstream.  Old cells are broken down, and the waste excreted when you urinate.  The yellow color of your urine is largely a result of broken down erythrocytes.  Gametes, sex cells – sperm and egg are haploid 1n or n.  Forty-four chromosomes in your cells are autosomes, while one pair (two chromosomes) are sex chromosomes.  Sex chromosomes  determine your gender and the characteristics of your gender.  The sex chromosomes of human females are XX, and for males XY.
1.  Using a Punnett square, show the genotypic and phenotypic ratios for the offspring resulting from the “typical” female and “typical” male human.  
        Some traits are associated with gender.  These traits are called sex-linked or X-linked traits.  These traits include color-blindness and hemophilia (an inability to form blood clots – without clotting even small cuts could result in death from bleeding out).   A carrier is someone who has the one of the alleles for the trait, but does not exhibit the trait.  The difference between men's and women's chromosomes is due to the sex chromosomes in males.  A male's sex chromosomes are actually an X and a Y.  The Y is actually a decrepit X.  Since it is missing a "leg" of its chromosome (and its genes) this generally creates the disease condition in males at a greater amount than that found in females.  
                               H = normal clotting, non-hemophiliac; ,  h = hemophiliac; recessive
2. A female carrier for hemophilia crosses with a non-hemophiliac father.   Give the genotypic and phenotypic ratios resulting from this cross.

3. A (mother) non-hemophiliac x with (father) with hemophilia producing a daughter with hemophilia.  What is the genotype of the mother?

