Biology: Chapter 8 Guide
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Section 8-1

1. What is a vaccine?

2. What does “heat-killing” mean? 

3. Summarize Griffith’s transformation experiments.

4. What really happens during transformation?

5. Summarize Avery’s transformation experiments. How was it different from Griffiths?
6. Why were scientists reluctant to consider that DNA might be the genetic material?

7. What is a bacteriophage?

8. Describe the contributions of Hershey and Chase to the understanding that DNA is the genetic material.

Section 8-2:  The Structure of DNA

1. What subunits make up DNA?  Draw and label a picture of this subunit.

2. What does DNA stand for?

3. Which two scientists devised the double helix model of DNA?

4. What does the term “double helix” mean?

5. What two parts of a nucleotide make up the sides or backbones of DNA?

6. What part of a DNA is similar to the “rungs” or steps on a ladder?

7. What are the four types of bases found in DNA?

a. Which two are purines?

b. Which two are pyrimidines?

8. What is the structural difference between purines and pyrimidines?

9. What type of bond is found in between base pairs to hold the 2 strands together?
10. Chargaff studied the amounts of bases present in different organisms…

a. In each type of organism studied, which bases were found in equal amounts?

b. Were the specific amounts the same for different species?

11. What data did Wilkins and Franklin acquire?  What did it show?

12. How do the nitrogenous bases pair?

13. If one strand of DNA reads, C A C G T A G, what would be the order of bases on the complementary strand?

Section 8-3:  The Replication of DNA

1. Why is DNA replicated?

2. What do DNA helicases do?
3. What do DNA polymerases do?
4. What does anti-parallelism mean?    

5. Imagine that the two DNA strands below have already opened up.  Write in the new complementary bases that will pair with the old bases.

A    T      C     G     C      T       A      G








T    A     G     C    G     A       T        C

6.  Label each strand above as being old or new. 

7. Are the two new molecules above identical?
8. What does DNA polymerase do in the event of an error during DNA replication?
Section 8-4: From Genes to Proteins

Transcription

1. What is a gene?

2. The process of making a protein may be called protein synthesis or…?

3. What two major processes are involved in protein synthesis?

4. What are three differences between DNA and RNA?

5. What are the three types of RNA?   What are their roles in protein synthesis?

6. Where does transcription occur in a…

a. prokaryotic cell?

b. eukaryotic cell?

7. What enzyme is necessary to start transcription?
a. Where does this enzyme first bind with DNA?

b. After binding, what must this enzyme do to the DNA strand before it can be read?
8. If a series of DNA bases reads 

TAC 
TGG
 GTC 
  CCA     ACT, what will be the complementary mRNA bases formed?

9. When does the transcription of a gene stop?

10. After transcription ends, how does mRNA leave the nucleus of a eukaryotic cell?

11. Why must mRNA find a free ribosome in the cytoplasm?

12. What is an advantage of keeping DNA inside of a nucleus instead of having it travel to a free ribosome?

Translation
13. What is the name of the process that converts the code in mRNA into a series of amino acids in a protein?

14. What is a codon?

15. What do codons code for?

16. How many codons exist?

17. How many amino acids exists?

18. Why would it be mathematically impossible for codons to consist of only two mRNA bases?

19. What codon signals the start of translation?  What amino acid does it code for?   

20. What are the three stop codons?

21. Write out the series of amino acids that are coded for by the following mRNA strand…
AUG ACC CAG GGU UGA.

22. Describe the structure of a tRNA molecule.

23. What series of tRNA anticodons would base pair with the mRNA strand below?

AUG ACC CAG GGU UGA.

24. Where does protein synthesis actually occur?

25. Describe the structure of a ribosome.

26. Which site on a ribosome does the tRNA molecule carrying methionine first bind with…A or P?
27. After this initial binding, new tRNA molecules will always bind with which site?
28. From which site will tRNA molecules always leave the ribosome?
29. When two tRNA molecules are in the A and P sites, what type of bond is formed between their amino acids?

30. What happens when the ribosome reaches a stop codon on the mRNA strand?

31. Why is the genetic code said to be universal?
Section 8-5  Gene Regulation and Structure

1. Why do genes not make proteins all of the time?

2. In a eukaryotic cell, what type of proteins help to arrange RNA polymerase correctly on a gene’s promoter site?

3. Eukaryotic genes contain long segments of nucleotides with no coding information.  What are these segments called?

4. What are the gene segments called that do contain coding information?

5. After transcription, how are the introns removed from the complementary mRNA strand?

6. Where does intron removal and exon splicing occur?
7. What is the difference between gene rearrangements and gene alterations?

8. What are transposons?

9. What happens during a point mutation?

10. What happens during a frameshift mutation?

11. Why are frameshift mutations considered more harmful?
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