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Evolution and Genetics
1. Describe the different forms of DNA:

a. Chromatin:

b. Chromosome:

c. Sister chromatids:

d. What is the centromere?

2. Draw the structure of a DNA nucleotide.
3. What are the four nitrogen bases found in DNA?  How do they pair up?
4. What is replication?  What phase of the cycle does replication occur?

5. Why is DNA replication important to cells?  When does replication occur during the cell cycle?

6. If cells have the same DNA in an organism, how do the cells perform different functions?

7. What are the 2 types of mutations?

8. What can cause a mutation?

9. What mutations can be passed to the offspring?

10. Put the following steps in order for a mutation to happen
· Incorrect amino acid

· Malformed protein

· DNA mutation

· Incorrect RNA translation

· Misshaped cell

11. What is a disadvantage of overproduction or underproduction of proteins?

12. Why is the sequence of nitrogen bases in DNA important?

13. What are three main differences between DNA and RNA?

14. Where does transcription take place in the cell?  What is produced?

15. Where does translation take place?  What is produced?

16. Translate the following strand:  ACT CTA GGC TAC

17. What type of RNA carries the code for the sequence of amino acids?

18. What type of RNA supplies the amino acids during translation?

19. What kind of bond links amino acids together to form a protein?

20. Put the following steps of protein synthesis in order:

____  mRNA travels to the ribosome

____  amino acids are linked by peptide bonds to form the protein

____  transcription of DNA occurs in the nucleus to make mRNA

____  translation occurs when tRNA brings the correct amino acid to the ribosome

21. (True or False)  All cells within an organism have identical DNA?
22. Proteins can be ________________ (forming a part of the cell) or functional (hormones or _________________)

23. What is a diploid cell? Haploid cell?

24. Compare mitosis and meiosis:

a. Which division produces haploid cells?

b. Which division produces diploid cells?

c. Which includes the replication and division of DNA?

d. Which division includes crossing over?

e. Which division produces the gametes?

f. Which has only one cell division?

g. Which has two cells divisions?

h. Which produces two cells?

i. Which produces four cells?

j. Which division produces cells that are different from the parent cell?

k. Which division produces cells that are identical to the parent cell?

l. Which division involves independent assortment?

m. Which is part of sexual reproduction?

n. Which is a type of asexual reproduction?

25. What is crossing over?  What is the value of crossing over?

26. What is independent assortment?  What is the value of independent assortment?

27. What are sources that contribute to genetic variation?
28.  Define the following terms related to genetics:

a. Genotype vs. Phenotype

b. Codominant

c. Multiple Alleles 

d. Sex-Linked Traits

e. Nondisjunction
f. Incomplete Dominance
g. Polygenic

29. Be able to recognize symptoms of the following human conditions:

a. Color blindness

b. Cystic fibrosis

c. Hemophilia

d. Sickle Cell Anemia

e. Huntington Disease

f. Down Syndrome (Trisomy 21)

30. Karyotypes can be used to determine which chromosome disorder?

31. What is the Human Genome Project?  How is it useful?

32. Put the gel electrophoresis steps in order 
· Place DNA in wells
· Collect DNA sample

· Cut DNA with restriction enzyme

· Electric current causes smaller fragments to go further
33. What are the uses of DNA fingerprinting?

34. What is genetic engineering?

35. Put the steps in making transgenic bacteria in order
· Remove plasmid from bacteria

· Splice the gene and plasmid together

· Remove gene for making Insulin from human DNA

· Inserting the new plasmid into the bacteria

36. What are the uses of transgenic organisms in agriculture and industry?

37. What is gene therapy?

38. Explain the following ethical issues of genomics and biotechnology?

a. Stem cell research

b. Genetically modified organisms
39. How did the first organism evolve into a modern day organism?
40. Describe the following evidences for evolution:

a. Vestigial structures

b. Fossils

c. Biochemical similarities

d. Anatomical structures

41. What is an example of geographic isolation?  How can it lead to a new species?

42. Discuss the evolutionary selection of resistance to antibiotics and pesticides in various species.

43. Put the following steps in order for natural selection to occur:

· Populations over-reproduce.

· Resources are limited.

· Struggle for existence.

· Variation exists within populations, some variations (adaptations) that are better suited to survive.

· Over time organisms with favorable traits begin to evolve
44. Know how to us a dichotomous key work.
45. Describe how the environment and genetics interact with the following health conditions:

a. Sickle Cell Anemia and malaria

b. Lung/mouth cancer and tobacco use

c. Skin cancer/vitamin D/folic acid and sun exposure

d. Diabetes and diet/exercise 

e. PKU and diet

46. Describe the following about immune responses:

a. Role of antibodies vs. antigens

b. Passive Immunity vs. Active Immunity

c. Antivirals vs. Antibiotics

47. According to the phylogenic tree, which organism is the most primitive?
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