Biology 3201

Assignment 1


Monohybrid crosses

1. Define each of the following terms

a. Flower:
b. Pistil:
c. Stigma
d. Style
e. Ovary
f. Stamen
g. Anther
h. Filament
i. Self-pollination
j. Cross-pollination
k. Homozygous
l. Pure bred
m. Heterozygous
n. Hybrid
o. Phenotype
p. Genotype
q.  P generation

r. F1 generation

s. F2 generation

t. Monohybrid

u. Recessive

v. Dominant

w. Gene
x.  Allele

y. Product rule
z. Punnett square

2. Explain each of the following

a. Principle of dominance

b. Law of segregation

3. Complete each of the following crosses.

a. In dogs, wire hair (S) is dominant to smooth (s). In a cross of a homozygous wire-haired dog with a smooth-haired dog,
i.  What will be the phenotype  and genotype of the F1 generation
ii. What would be the ratio of wire-haired to smooth-haired dogs in the F2 generation
b. Woodrats are medium sized rodents with lots of interesting behaviors. You may know of them as packrats. Let's assume that the trait of bringing home shiny objects (H) is controlled by a single locus gene and is dominant to the trait of carrying home only dull objects (h). Suppose two heterozygous individuals are crossed. What are the expected genotypic and phenotypic expected ratios of the offspring?
c. Saguaro cacti are very tall cylindrical plants that usually have two L-shaped arms, one on each side. Suppose you lived in southern Arizona where the Saguaro cactus is common and you happen to have one growing in your yard. Your Saguaro has two arms but one is longer than the other. Now, assume that arm length in these cacti is controlled by a single gene with arms of the same length (A) being dominant to arms of different lengths. What is the genotype of your cactus? 

d. Now cross your cactus from (c) above with a cactus that has 2 short arms. What are the expected genotypic and phenotypic ratios of the offspring from such a cross?

e. The common grackle is a species of robin-sized blackbirds that are fairly common (hence the name) over most of the United States. Suppose that long tails (L) were dominant to short tails in these birds. A female short-tailed grackle mates with a male long-tailed grackle who had one parent with a long tail and one parent with a short tail. What is the male's genotype?
f. Once you have figured out the genotype of the male from part (e) cross this bird with  a female short-tailed grackle. What are the expected genotypic and phenotypic ratios  of the offspring from  such a cross?
g. The ability to curl your tongue up on the sides (T, tongue rolling) is dominant to not being able to roll your tongue. A woman who can roll her tongue marries a man who cannot. Their first child has his father's phenotype. What are the genotypes of the mother, father, and child?

h. Sickle cell anemia causes hemoglobin, the oxygen-carrying molecule of red blood cells, to be misshapen, resulting in disease. "H" is the normal hemoglobin allele. "h" is the allele for sickle-shaped hemoglobin. Sickle cell anemia is inherited as a recessive trait. In order to get the disease, a person must have an (hh) genotype. Two people with normal red blood cells are carriers of the gene - they have genotypes Hh.
a. What are the possible genotypes of the eggs the woman can produce? 

b. What are the possible genotypes of the sperm the man can produce? 
c. Draw the Punnet square
d. What is the genotype ratio for the offspring?

e. What is the phenotype ratio for the offspring? 

f. What is the couple's chance of having a child with sickle cell anemia?

i. Ear lobes can be attached to the face or non-attached. Attached ear lobes is a recessive trait. A female with attached ear lobes (ll) has a child with a man with non-attached ear lobes. He is heterozygous for this trait - his genoype is Ll. 
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1. What are the possible genotypes of the eggs the woman can produce? 

2. What are the possible genotypes of the sperm the man can produce? 

3. Draw the Punnet square

4. What is the genotype ratio for the offspring?

5. What is the phenotype ratio for the offspring? 

6. What is the couple's chance of having a child with attached ear lobes? 

j. In a species of fish, the allele for long fins (F) is dominant over the allele for short fins (f). What genotype and phenotype ratios for offspring do we get if we cross a long-finned homozygous male fish with a long-finned heterozygous female fish? 
k. In summer squash, white fruit color (W) is dominant over yellow fruit color (w).  If a squash plant homozygous for white is crossed with a plant homozygous for yellow, what will the phenotypic and genotypic ratios be 

