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Including Chapters:
	16 – DNA at a molecular level (discovery and replication)
	17 – Gene to Protein (Transcription and Translation, mutations)
	18 – Regulation of Gene Expression
	19 – Viruses
	20 – Biotech

It’s always good to know all the terms at the back of the chapter, have done all the multiple choice questions, as well as the ones on the website.  Practice problems are great!!!

DNA at a molecular level
· Know about the following who’s who list and the experiments they performed to understand DNA and it’s role as the genetic material: TH Morgan; Griffith; Avery, McCarty, and MacLeod; Chargaff; Hershey-Chase; Watson/Crick; Franklin/Wilkins.
· Know the basic parts of DNA, and base pairing rules (AT Gordon College).
· What are the various players in the replication of DNA?  There are several!
· Know well the mechanism of DNA replication including the roles of the players above, the mechanism and chemistry of DNA synthesis, and how it was determined that semi-conservative replication is the correct model for how one duplex becomes two.
· How are RNA polymerases different from DNA polymerases?
· Don’t sleep on the lagging strand!  What are Okazaki fragments?  Be able to explain the steps in order of DNA replication on both the leading and lagging strands, noting the differences between the two.
· Understand the problem with replicating the ends of chromosomes. What is a telomere?
· Be able to list the mechanisms cells use for repairing mutations.
· How does DNA pack into nucleosomes, and how is histone protein involved?  What are the various levels of chromosome structure?  How does eukaryotic chromosome structure differ from prokaryotic?

Gene to Protein
· Appreciate the contributions of Garrod, Beadle and Tatum, and others in the developing definition of a gene and how they were connected to their expression products, proteins.
· What is the current definition of a gene?
· What are the basic steps going from DNA to RNA to protein?
· What are the various players involved in transcription?  What is the specific mechanism of transcription?  Know this mechanism well.  What are ways in which transcription is similar to or different from DNA replication?
· What are the various players involved in translation?  What is the specific “three step” mechanism of translation?  Know this mechanism well, appreciating the role of the tRNA binding positions in assembly of the polypeptide.
· How many codons are there? How many are stop codons? Why is there more than one codon for a single amino acid? Terms: Redundant, non-ambiguous
· Know the “anatomy” of a mRNA molecule.  What is the 5’ cap?  What is the poly A tail?  What are the 5’ and 3’ UTRs?  What does the spliceosome do to the interior portions of the pre-mRNA?  Where does translation begin and end? 
· Why is alternative splicing useful to eukaryotic cells? 
· What is a silent mutation? What are some other kinds of DNAmutations?  Why is deletion or insertion of one or two bases more detrimental than three? 
· What types of modifications occur to proteins after they’re translated?  Be able to list some of them.

Regulation of Gene Expression
· What is an operon? Know the two examples from the text well (trp and lac). 
· Terms related to operons. Inducible vs repressible. Operator vs repressor.
· What are the components that lead to gene regulation in bacteria?
· How Catabolite Activator Protein works (sensitive to levels of cAMP). 
· For what situations, generally, is there inducible expression vs repressible expression control?  (catabolic vs anabolic pathways)
· How are histones involved in gene expression in eukaryotes?
· What is the difference between a promoter and an enhancer? 
· What is meant by the term “epigenetic” gene regulation?
· What is the difference between “general” and “specific” transcription factors?
· What are some examples of alternative RNA splicing? 
· How does the ubiquitin-proteasome pathway control levels of certain proteins? 
· Discuss the role of micro and small interfering RNA in gene regulation and gene silencing (as shown in the video)
· Be aware of the difference between cytoplasmic determinants and other factors external to the cell which lead to differentiation of tissues in development (morphogens, for example, like bicoid). Why was the fruit fly a good model for studying development?
· Distinguish between oncogenes and tumor suppressor genes, and give examples. 
· What is a “proto oncogene” vs an “oncogene”
· List the various ways to regulate the levels of a given protein in the cell over time?

Viruses
· What was one of the first viruses discovered (TMV) and what is its structure? 
· What are capsid proteins?  What are the three viral shapes determined by capsids?
· What is an envelope?   What are viruses called that don’t have envelopes? 
· How are viruses classified? (there are several different ways)
· What are the steps in animal virus replication?  Which steps are the most different between RNA and DNA viruses?  How does the replication of a retrovirus differ?
· What is the difference in life cycle between lysogenic and lytic bacteriophage?  What is a “temperate” phage?
· Know some of the basics about the following virus types: Herpes virus (CMV/Chicken Pox), HIV, Influenza Virus, Ebola virus, papillomavirus.
· What are reasons for why new viral diseases are emerging?
· Be aware of the severity of the 1918 flu (influenza) pandemic.
· Know what prions are, and their importance in human and animal health.  

Biotechnology (Focus mainly on parts talked about in lecture)
· What is meant by “gene cloning”
· How are restriction enzymes (endonucleases) used in molecular biology? Where do they come from? 
· Why do bacteria have restriction endonucleases?
· Why are RE sites palindromic? 
· How does PCR work? What is it used for? There’s a lot of stuff about PCR in this chapter. Be very familiar with the concept!
· How would you clone a eukaryotic gene for expression? By using reverse-transcriptase on mRNA followed by PCR. 
· What about “Gibson Assembly” How does that work (this covered only in lecture)
· What is a DNA “library” (and different kinds: cDNA, genomic, expression, BAC/YAC)
· How does chain-termination DNA sequencing work? How are “dideoxy” nucleotides involved? 
· What are some of the aspects of genetically modified organisms that are done and why, and why does this cause debate? 
· How does electrophoresis work? (after the lab you should know!)
· How is the term “cloning” used differently for organisms or cells as compared to genes? i.e. so-called “Therapeutic cloning.” What is that by the way? 

