Heredity Test- SSSS 2018
(Focus on DNA, RNA, and
proteins)
Answers are bolded and underlined.
Starred problems (*) are worth 2 points and double starred
problems (**) are worth 4 points!

Team Name: ______________________________
Team Number: ____________
Competitor Names: _____________________________

1. What is the purpose of DNA ligase?
A. To replicate the strand and move it to the needed location
B. To assist in DNA unwinding
C. To connect Okazaki fragments
D. To attract RNA primers
2. What is the purpose of histones?
3. * Draw the structure of one nucleotide and label it. ** Bonus: Draw the individual molecules

4. Describe what a nucleoside is.
5. * What are linked genes and how are they affected by the law of independent assortment?
6. In protein synthesis, what is the difference between translation and transcription?
7. * What is the difference between a polypeptide and a protein? Include the levels of protein
stricture in your answer.
8. * What is the difference between a ribose and a deoxyribose sugar? Be specific.
9. Describe how the karyotypes appear in the following disorders:
9.a. Patau Syndrome
9.b. Klinefelter’s Syndrome
9.c. Down Syndrome
10. How do epigenetic factors affect gene accessibility and activation? Be specific.

11. How many hydrogen bonds exist when adenine and thymine bond?
A. 24
B. 2
C. 6
D. 3
12. How are DNA strands separated? Be specific.
13. Where does tRNA go through in ribosomes? Include the site passage in your response.
14. * Draw a diagram of translation, labeled. Be specific.

15. If Bob examined a sperm cell’s nucleus, how many chromosomes would he find? Also, how
many alleles for each gene would he find?
16. What is the difference between polymerase I and III?
17. List 3 differences between DNA and RNA.
18. How long was the Human Genome Project, when was it, and what was it?
19. Whose innovation helped discover the structure of DNA but did not receive the Nobel Prize
alongside Watson and Crick?
20. What is the function of RNA primers?
21. ** Draw a nucleosome and label activated and inactivated genes.

22. If an evil scientist created a cell that would remove other cell’s DNA, list 3 structures they could
give the cell. Be creative!
23. How do viruses and their lytic and lysogenic cycles affect cells (specifically the nuclear DNA)?
24. Which 2 people created the Punnett square, and why is it so useful?
25. What is helicase and why is it vital to DNA replication?
26. What is the purpose of single-strand binding proteins?
A. To catalyze the replication
B. To support the fragile replication fork
C. To break hydrogen bonds between base pairs
D. To prevent rewinding
27. What functional group does the backbone of DNA and RNA contain?
28. List the structures of protein:
1st: (Primary)
2nd: (Secondary)
3rd: (Tertiary)
4th: (Quaternary)
29. List a way that proteins can denature, and why?
30. * List 3 common types of proteins and describe them.
31. * List 3 proteins and describe them.
32. Let’s say I have protein A. Let’s say it was misfolded and became a dangerous prion- what harm
could this do to the body, and how?
33. * If 2 lizards had a baby, the mother giving green scales (G) and scaly scales (S) and the father
gave brown scales (g) and smooth scales (s), create a Punnett square for all the possible
outcomes. Also say whether this is a monohybrid or a dihybrid cross (circle one).

34. ** Describe all the steps of protein synthesis. Be very specific.

35. Give an example of a stop codon and how this works.
36. Give the name of the start codon in eukaryotes, the base pairs that code for it, and how this
works.
37. Describe the effects of hemophilia and the chromosomes it is found on.
38. ** Draw, label, and describe the stages of meiosis.

39. ** Draw a pie chart showing the time length of interphase and its stages with the other stages
of mitosis. Be sure to label the stages of interphase and describe what happens in each of them.

40. Give the gender of the person based off the karyotype. In your response include the name of the
disorder this person has and the effects on their body and behavior.

41. Which base pairs are pyrimidines and which base pairs are purines, and what do each of these
terms mean (include uracil in your response).
42. Name 4 epigenetic influences and what these do to your genes.
43. Break the levels of organization in chromosomes down… write from the closest to chromosomes
to the farthest.
1.
2.
3.
44. Describe cystic fibrosis and some of its symptoms and treatments.
45. Describe Huntington’s Disease and some of its symptoms and treatments.

46. Draw a simple chromosome tetrad. This does not need to be detailed.

47.-57. ** Label the following, and for a ** bonus give all of the functions.

58. Give the translated RNA strand from the following DNA strand:
3-A-T-T-G-C-T-G-A-A-C-T-G-C-T-T-G-A-C-G-T-C-G-G-A-A-A-G-C-T-5

Total Score: ___/75

