Cells and Genetics.  Campbell 9th Edition		Study Guide			C. Story
Chapter 20 – Biotechnology

1. What does the word “cloning” mean in the context of DNA technology? 

2. Be able to understand the meaning of the terms: plasmid, restriction enzyme, sticky end, and DNA ligase. These are the basic terms that help describe the gene cloning process.

3. What is a “cloning vector” in general? Can you understand how the blue/white system works for detecting recombinant plasmids (ones with genes cloned into them, and not just re-ligated together empty)?  To answer this you need to know what X-gal is. http://en.wikipedia.org/wiki/X-gal

4. What are several different kinds of cloning vectors? for example used to create genomic libraries.

5. What is cDNA and why is it used when one wants to study (sequence, express) genes from eukaryotic cells? 

6. What is a “probe” and how can it be used to find a cDNA clone of interest within a library? (figure 20.7)

7. PCR…  aaah, PCR, this is one of the most commonly done techniques in biology labs today. You should become very familiar with it!  First you need a set of specific primers, flanking the DNA you want to amplify, then you mix the primers, some “template” DNA, like genomic DNA, and the right buffer, together with nucleotides and a thermostable DNA polymerase (like Taq pol). Then you just heat the tube to denature the DNA, cool to anneal the primers, then warm slightly to extend and make new DNA from the primers. Repeat the heating, cooling, warming process about 30 times, and, theoretically, you get 2 to the 30th power copies (which is a LOT).

8. Note how gel electrophoresis works, and what an RFLP is. 

9. What is Southern Blotting? 

10. Let me say that how DNA sequencing works is something that confuses the heck out of students!! Things you need to know to understand it is the concept of how new DNA is made by adding one nucleotide onto the 3’ OH of the one before, thus it goes in a 5’ to 3’ direction. You also need to appreciate the concept of special nucleotides called “dideoxy” which have no 3’ OH. When one of these is incorporated into the extending DNA, it terminates the strand. If you have four different dideoxys (A, C, G, T) all with a different color tag (laser detected) then you can do some serious sequencing.  This is the “classic” Sanger method. There are several newer methods that are not even in your text yet! (pyrosequencing for example, e.g. ion torrent: http://www.youtube.com/watch?v=MxkYa9XCvBQ

11. To study the expression of, or clone a single gene, you can use RT-PCR. Check into how that works. Alternatively, you can use northern blotting to study gene expression. What is northern blotting?  

12. How can a microarray be used to compare the gene expression levels of many genes in one experiment. Say you wanted to compare expression in the liver with expression in muscle tissue. What steps would you take to compare the expression of 2,400 genes (as in the example in your text) between these two tissue types? 

12. How can single nucleotide polymorphisms (SNPs “snips” ) be used to identify a gene associated with a disease? 

13. How can nuclear transfer be used to clone an organism? Can any nucleus be moved into an “enucleated” egg cell and generate a cloned animal? What experiments have informed this question? What are some of the species where nuclear transfer has been used to create a new cloned animal? Why do you think the clones (like CC) do not always look or behave like their nuclear donor?  If they are not actually identical, why do it in the first place? 

14. What are pluripotent stem cells and what are some of the sources of these? Why are some sources of stem cells more ethically problematic than others? 

15. Be able to describe several practical uses of recombinant DNA technology: 
	
	Gene therapy

	Genetic diagnosis of disease

	Producing medicines

	Forensic evidence

	Improvement of crops

	Genetically engineered microbes for toxin removal

16. Why are GM crops much more controversial in Europe than in the US? What are some of the safety concerns around GM crops? Do you think Europe is over-reacting, or is the US under-responsive on the issue? List at least three different properties that have been acquired by crops via genetic engineering. 

As always, be sure to list and understand the highlighted terms in the chapter. 

[bookmark: _GoBack]Below is a sequence of double stranded DNA with an “EcoRI” site within it. The enzyme cuts leaving a 4 base overhang with a 5’ phosphate on the overhang strand, and a 3’ OH on the recessed strand. Draw the two resulting “sticky” ends when the DNA below is cleaved with EcoRI (extra flanking DNA is shown as “N”). Include the phosphates on the end as a P with a circle around it. 
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