Chapter 16
1. In Griffith’s experiment, why was he able to rule out the possibility that the R cells could have simply used the capsules of the dead S cells to become pathogenic?  (CUE:  transformation)
2. In the Hershey – Chase experiment, how would the results have been different if proteins carried the genetic information?  (CUE:  bacteriophage, centrifuged, pellet, supernatant)
3. Given a polynucleotide sequence such as GAATTC, can you tell which is the 5’ end & which is the 3’ end?  If not then what further information do you need to identify the ends?

4. Consider the Meselson – Stahl experiment.  If they had first grown the cells in 14N-containing medium & then moved them to 15N-containing medium before taking samples, what would the results have been?  Please draw the tubes of these results.
5. Use Figure 16.13 to explain what is meant when we say that each DNA strand has directionality?   (CUES:  5’, 3’, phosphate group, hydroxyl group, nucleotide, deoxyribose, monomer)
6. Also, use Figure 16.13 to explain the exergonic & endergonic reactions shown in the energy coupling reaction of DNA synthesis.  (CUES:  nucleoside triphosphate, hydrolysis, dNTPs)
7. Figure 16.16 highlights the “left-hand” replication fork of a replication bubble.  Use this figure as a reference to draw the right-hand fork of this replication bubble.  Include each of the molecules present in Figure 16.16 and a description of their role in DNA replication. Please remember that DNA is anti-parallel.   (CUES:  primase, helicase, single-strand binding protein, RNA primer, DNA polymerase, ligase)
8. Use Figure 16.17 to describe how DNA is repaired.  (CUES:  ligase, nuclease, DNA polymerase, enzymes)
9. Use Figure 16.18 to describe how telomeres are replicated & why they shorten in the somatic cells of an adult.  (CUES:  3’, 5’, DNA polymerase, primer, antiparallel, telomerase)
10. What 2 properties, one structural and one functional, distinguish heterochromatin from euchromatin?  

Chapter 17

1. The template strand of a gene contains the sequence 3’-TTCAGTCGT-5’.  Draw the non-template sequence & the mRNA sequence indicating the 5’ & 3’ ends of each.  Please state the similarities & differences you notice?  (CUES:  nucleotides, complementary, antiparallel, uracil, ribose, deoxyribose)
2. Imagine that the non-template sequence in question 1 was transcribed instead of the template sequence.  Draw the mRNA sequence and translate it using Figure 17.5.  (Be sure to pay attention to the 5’ & 3’ ends.)  
3. What enables RNA polymerase to start transcribing a gene at the right place on the DNA of a bacterial cell?  In a eukaryotic cell?  (CUES:  promoter, TATA box, transcription unit, transcription factors, upstream)  
4. How can human cells make 75,000 – 100,000 different proteins, given that there are about 20,000 human genes?  (CUES:  intron, exon, spliceosome, alternative mRNA splicing)
5. What would be the effect of treating cells with a chemical agent that removed the cap from mRNAs?  Why would this occur?  (CUES:  degradation, nucleus, ribosome, translation)
6. Describe the 8 different roles of RNA in a eukaryotic cell.

7. What happens when one base pair is lost from the middle of the coding sequence of a gene? (CUES: frameshift) 
8. How & where are proteins modified & targeted to different places in the cell? (CUES: SRP, endomembrane system – be specific about which parts)
9. Use Figure 17.26 to summarize transcription & translation.  Include all the events shown.  (CUES:  codon, anticodon, mRNA, tRNA, 5’, 3’, peptide bond, polypeptide, transcription, intron, exon, nucleus, ribosome, amino acid)
Chapter 18
1. Describe the 3 ways genetic recombination can occur in bacteria.

2. Use Figure 18.3 & 18.4 to explain a repressible & an inducible operon, respectively.

3. How does cAMP regulate gene activity (Figure 18.5)?
4.  Explain the stages in gene expression that can be regulated in eukaryotic cells (Figure 19.3). 

5. Discuss the following specific ways gene expression is controlled: 

     a. DNA methylation 

     b. Histone acetylation (Figure 19.4) 

     c. Transcription factors 

    d. Enhancers of transcription (Figure 19.6) 

    e. Repressors of transcription 

    f. Cell specific transcription (Figure 19.7) 

    g. RNA editing & processing (Figures 19.5 & 19.8) 

    h. RNA degradation (Figure 19.9) 

    i. Initiation of translation 

    j. Protein processing & degradation (Figure 19.10) 

    6.  Use Figure 19.11 to explain how proto-oncogenes are converted to oncogenes. 

    7. Use Figure 19.12 to explain 2 ways that cell cycles can speed up. 

    8. Describe the non-coding parts of DNA. 

    9. How are genes amplified & rearranged? Include transposons (Figure 19.16 & 19.20) & 
         evolutionary consequences in your discussion. 

