Cells and Genetics.  Campbell 9th Edition		Study Guide			C. Story
Chapter 16– Molecular Basis of Inheritance

Use these questions to guide your understanding of key ideas of the chapter. 

Overview: DNA is the material of heredity! That was big news in the 1950’s. We take it for granted today. It is hard to overemphasize how discoveries related to DNA have transformed the field of biology. The understanding of how the DNA “information” is decoded and interpreted by the cellular machinery is still being refined. Although a LOT is known, there is still much to discover.

1. The first clue that DNA was the genetic material involved experiments using DNA to transform bacteria. Be able to describe these. (Griffith, Avery). When was this work done? 

2. Another major clue to the identity of DNA (rather than protein) as the genetic material came from the famous “Hershey & Chase” experiment that involved a food blender. Be able to describe this and tell why they used P-32 for one experiment and S-35 for another. Which radioactive label went along with the genes? 

3. Watson and Crick used Chargaff’s rules and Rosalind Franklin’s X-ray data to help them with their model. In what ways did these bits of information contribute to their model building approach? What was the final piece of the puzzle that Watson figured out that helped them immediately recognize that their model was correct? (described on page 310)

4. If given the % of one nucleotide, say A, be able to tell the % of another, say C. 

5. Understand what is meant by 5’ (five prime) and 3’ (three prime) ends of DNA strands. What does “antiparallel” mean with respect to DNA? For your imagination question: Why does it form a spiral? 

6. How did Meselson and Stahl demonstrate the semi-conservative replication model for DNA replication? What is the mechanistic explanation for their observations? 

7. Familiarize yourself with the role of various proteins involved in DNA replication, such as topoisomerase, helicase, primase, and SSB proteins. What does DNA polymerase need to “get started?”

8. Note that on ONE strand, the DNA pol III moves along continuously in a 5’-3’ direction (the new strand is synthesized by adding 5’ phosphates onto the waiting 3’ OH groups, thus 5’ to 3’ synthesis). Also, note that on the other strand, there are multiple discontinuous fragments each initiated with a bit of RNA (Okazaki fragments). This happens in bacteria and eukaryotes.

9. In addition to primase, pol III, you need DNA pol I, and ligase to remove the primer and join the phosphate and –OH group where the primer was. Ligation is an enzymatic step which joins DNA ends, and uses ATP to do so. 

10. The book discusses the “replication complex” but a movie is very helpful in visualizing this: http://www.youtube.com/watch?v=4jtmOZaIvS0

11. Note the presence of repair enzymes (how many have been discovered?) and that some of them are able to recognize simple mismatches, while others excise an area where a mutation exists (such as a T-T dimer resulting from sun exposure). 

12. Why is replicating the end of a linear DNA molecule (such as a chromosome) a special challenge? What system do cells have to solve this problem? 

13. Be familiar with the system for packaging (tightly coiling) DNA in the cell. Levels include, individual histone “nucleosomes,” 30 nm fibers, 300 nm fibers with loops, and then the final 700 nm wide chromatid. Be amazed that about 6 feet of DNA can fit into the nucleus.

14. What is chromatin? What are the different states in which  chromatin can exist? 

[bookmark: _GoBack]Always be able to define the bold terms in the chapter in your own words. Don’t memorize the definitions. Understand them. 
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