Chapter 8 Study Guide
Name ________________________________  Hour ________  Date _______________

8-1 The Origin of Genetics

1) Genetics is the branch of biology that studies…?

2) What is meant by the term “genetic cross”?

3) Why were Gregor Mendel’s studies different from T.A. Knight’s?

4) What are some reasons that the garden pea was a good choice for genetic studies?

5) How did Mendel create the P generation?

6) How did Mendel create the F1 generation?

a. How did Mendel control breeding while cross pollinating the P generation?

7) What is a monohybrid cross?

8) Give an example of a trait with two contrasting forms.

9) In regards to flower color, what colors were…

a. The P generation

b. The F1 generation

c. The F2 generation

10) How did Mendel explain the disappearance and reappearance of the white flower color?

11) In addition to flower color, what are some examples of other traits that Mendel studied?

12) In every F2 generation, the ratio of contrasting traits was approximately…?

8-2 Mendel’s Theory
1) Mendel concluded that…
a. Each individual has ______ copies of a gene.

b. There are different versions of the genes that today we call ____________.

c. When two different alleles combine one may be __________________ expressed while the other has no ______________ effect on the organism.

d. When gametes are formed the alleles fro each gene ______________.

2) What is the difference between genotypes and phenotypes?

3) Use the letters A and a to write examples of genotypes that are…

a. Homozygous dominant

b. Homozygous recessive

c. Heterozygous

4) For pea plants, what phenotypes are expressed by the following genotypes?
a. PP

b. Pp

c. pp

5) Mendel’s Law of Segregation states that…

6) Mendel’s Law of Independent Assortment states that…

7) Mendel’s Law of Independent Assortment is only accurate for genes located on _______________________ chromosomes

8) Genes found close together on a chromosome are usually _______________.

9) How does gene linkage affect the number of possible genetic combinations?

8-3 Studying Heredity
1) Who created the Punnett square?

2) What does a Punnett square predict?

3) Where are gametes placed in a  Punnett square?

4) What process occurs inside each box in a Punnett square?

5) Use the letters T and t to cross a tall homozygous dominant pea plant with a short plant.

a. Genotype?

b. Phenotype?

6)  Cross two heterozygous tall pea plants.

a. Genotype ratio?

b. Phenotype ratio?

c. What is the probability that an offspring from the cross will be short?  Write your answer as a fraction and a percentage.

7) Who discovered sex-linked traits?

8) What is a sex-linked trait?

9) Use the alleles R and r to cross a heterozygous red-eyed female fruit fly with a white-eyed male (sex-linked recessive).  

a. Genotype ratio?

b. Phenotype ratio?

10) Use the alleles C and c to cross a heterozygous female with normal vision and a color blind male (sex-linked recessive).

a. Genotype ratio?

b. Phenotype ratio?

c. What chromosome does a male offspring receive from his male parent?

d. Does a male offspring inherit the allele for color blindness from his mom or dad?

11) If an x-linked trait is caused by a dominant allele, how many alleles will a female offspring need to inherit in order to have the trait?

a. For a female offspring, this allele may come from which parent(s)?

b. For a male offspring, this allele may come from which parent(s)?

12) Test crosses are used to determine the _________________________ of dominant phenotypes.

a. What two dominant genotypes could cause purple flower color?

b. In a test cross, which dominant genotype would produce offspring that are all purple?

13) How do you determine the probability of multiple events?

14)  What is the probability that a coin will land heads up five times consecutively?

15) In a pedigree…

a. What shape are females?

b. What shape are males?

c. How are affected individuals shown?

d. What indicates offspring?

e. What indicates death from a trait?

16)  For an autosomal recessive trait, what genotype will unaffected parents of an affected offspring have?  Create and label a simple pedigree below.

17)  For an autosomal dominant trait, what two genotypes may an affected individual have?

a. What will always be true of one of the affected individual’s parents?

18)  For a recessive sex-linked trait, which sex is affected more often?
a. So which pedigree symbol will be shaded more often for a recessive-sex linked trait? 

b. What are heterozygous females called?

8-3 Continued…Dihybrid Punnett Squares
1) What is a dihybrid cross?

2) If R = round seeds, r = wrinked seeds, Y = yellow seeds and y = green seeds, write the genotypes and gametes formed for the following plants….

a. homozygous dominant for both seed shape and color

b. heterozygous for both seed shape and color

c. homozygous recessive for both seed shape and color

d. heterozygous for seed shape, but homozygous recessive for seed color

3) Create a dihybrid punnett square that crosses two plants that are heterozygous for seed shape but homozygous recessive for seed color (#2d above)

a. Phenotype ratio?

b. What is the probability that an offspring from the cross will inherit wrinkled and green seeds?

c. What is the probability that an offspring from the cross will inherit wrinkled and yellow seeds?
4) When individuals heterozygous for two traits are crossed, what ratio is always produced by a dihybrid punnett square?

8-4 Complex Patterns of Heredity
1) What is polygenic inheritance?

a. What are some examples of human traits that are governed by polygenic inheritance?

b. If graphed, what kind of pattern does polygenic inheritance display…what does this pattern indicate?

2) What happens to a heterozygous offspring as a result of incomplete dominance?

a. Relate this to flower color in snapdragons

3) What happens to a heterozygous offspring as a result of codominance?

a. Relate this to feather color in chickens.

4) Describe multiple allelic inheritance.

a. What are the three alleles that govern the ABO blood types?

5) Write down the genotype that will determine the following phenotypes.
a. Blood type A

b. Blood type B

c. Blood type AB

d. Blood type O

6) Why is blood type O- considered a universal donor?

7) Why is blood type AB+ considered a universal acceptor?

8) Why is blood type AB an example of codominance?

9) Create a Punnett square crossing a female with blood type O and a male homozygous dominant for blood type B.

a. Possible blood type of offspring?

10) Create a Punnett square crossing a female with blood type O and a male heterozygous for blood type B.

a. Possible blood types offspring?

11) What kind of alleles, dominant or recessive, are responsible for most genetic disorders?

12) The alleles associated with genetic diseases produce ___________________ proteins.

13) Identify the symptoms of the following genetic disorders…

a. Cystic fibrosis

b. Tay Sach’s disease

c. Sickle Cell anemia

d. Hemophilia

e. Huntington’s disease

14) Why is sickle cell disease also an example of codominance…what benefit do heterozygotes have?

15)  Which disease above is caused by a dominant allele?

a. Why is it so easily passed on in families?

16)  Analyze the following disease and determine why their inheritance pattern is different from a disease like cystic fibrosis or hemophilia.

a. Down syndrome- Trisomy 21

b. Klinefelter’s syndrome – XXY

c. Turner syndrome – X0 (missing X chromosome in females)

17)  How can genetic testing and counseling help the following individuals…

a. An infant with PKU?

b. A couple in which one member has Huntington’s disease?

18) What does gene therapy involve?

19) How is recombinant DNA formed?

20) Why does the virus named AAV seem to be a good candidate for use in gene therapy?
