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GENETICS - Exam #1 100 pts

1. (20)  Very Short Answers:

a. List the four basic types of observations that Darwin made during the voyage of the Beagle that led to the
theory of evolution.  Briefly describe two of them.

b. Compare and contrast Lamarck’s and Darwin's view of the role of environment in evolution.

c. Name and briefly describe Darwin’s theory of heredity.  Why did his theory of heredity contradict his theory of
evolution by natural selection? How could Mendel's work have resolved Darwin's problem?

d. What were the two radical (for its time) approaches to the study of heredity that Mendel used to solve the
problem of inheritance in peas.  Why did his successful approach cause the scientists of his day to ignore his
work?



2. (20) Garrod:

Give the name of the disease that Garrod studied, explain the symptoms, and describe the metabolic basis of the
disease.

What conclusion did Garrod reach about the nature of genes based on his research?

Describe the evidence and Garrod’s reasoning for drawing this conclusion.

Name two other genetic diseases that are related to Garrod's disease and state why they are related.  Describe their
symptoms and underlying metabolic problem.

Name one other genetic disease that is unrelated to Garrod's disease but has a similar, underlying mechanism.
Describe its symptoms and underlying metabolic problem and state why the disease is similar to Garrod’s/



3. (25) Genetic Defects

a In the narrowest sense of the word, what do we mean, specifically, by the term mutation?
What are the two basic types of mutation?

b. List and briefly describe the three other general types of genetic damage.

c. Of the two general types of mutations, which leads to a change in a codon?  What are the three possible results
when you change a codon?  What names are applied to these changes?

d. With respect to the codon-change type of mutations, what kind of effects do you expect on the protein in each of
the three cases?  If you cannot predict the effect, explain why you cannot.

e. With respect to the other type of mutation, what is the effect on the gene, what do you call it, and how does it
affect the protein?

f. Why are most mutations recessive?  What are two other types of relationships between alleles?  Give an example
of each of the three and explain why they possess these particular relationships.



4. (20)  Fill in the blanks

a What is the term for de-condensed
chromosomes?

b What is the term for DNA even in
interphase never decondenses?

c What is the metabolic status of the DNA
in "b"

d What is the central constricted region of a
chromosome called?

e What term describes a chromosome whose
central constriction is skewed towards one
end, but is not at the end?

f Name one stain that is used for banding
chromosomes

g What is the name of the procedure in
which metaphase chromosomes are isolated
and examined for aberrations or other
defects?

h What is the role of the drug colchicine in
the procedure described in g?

i What does the designation: 5p23.2 mean?

j What does the designation: 21q22ter+
mean?



5. (15)  Nucleosomes

a. What is the name of the class of the major proteins associated with nucleosomes?  List and describe the
two features that make them unlike most other proteins.

b. Draw a diagram showing two linked nucleosomes.  Label all of the parts and indicate which components
form the nucleosome core.

c. Briefly describe the experiment that shows how much DNA is incorporated in the nucleosome core.  Why
does this experiment work? What causes the difference between having 150 and having 200 bases
(approximately) associated with the bead-like structures?

d. Using diagrams, show how 300 angstrom fibers are formed.

e. How are 300 angstrom incorporated into fully condensed chromosomes?  Briefly describe the experiment
that shows this.


