Cells and Genetics.  Campbell 9th Edition		Study Guide			C. Story
Chapter 17– Gene Expression- From Gene to Protein

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

Overview: DNA is first converted into RNA, in the process of transcription,and this is called “gene expression.” Some RNA’s do their jobs as RNA (for example tRNA), but others serve as a template for encoding protein (mRNAs). RNA does a lot of fancy things, which are only touched on in this chapter. For example, some RNA has enzymatic activity, and others (microRNAs) serve to control other genes. But this chapter focuses on the processes of transcription and translation. 

1. Evidence that one gene encoded for one “protein” came from several sources, including Garrod’s discovery of alkaptonuria, and work on the bread mold Neurospora, which led ultimately to the “one gene-one polypeptide hypothesis.”
[bookmark: _GoBack]
2. What was the “central dogma” of biology coined by Francis Crick? Why is it only true “in general?” http://www.youtube.com/watch?v=SMtWvDbfHLo

3. How many 3-letter combinations are there of 4 nucleotides? How many amino acids are there to code? Note that this leads to the concept of a “redundant” code. Note that it is redundant but not ambiguous. Each different codon encodes one thing (either one of the 20 amino acids OR … what else?) 

4. Note that the non-template strand of DNA has the sequence of codons that can be read in a 5’-3’ direction. Sometimes the non-template strand is called the “coding strand.” Keep in mind that the location of a gene is shown along the chromosome by referring to the coding strand, but it is really the other strand that serves as the template for the mRNA. 

5. Note the universality of the genetic code among all known life forms (it is very very similar among all life forms, although there are small differences among certain bacteria and organelles). If life is found on mars, will it have nucleotides? Triplet codes? Will the encoding of DNA and proteins be the same or different? Would we be able to “see” weird life that used a different system of biology than we are familiar with? Maybe it’s right under our noses! 

6. Be familiar with the process and enzymes of transcription. How is it initiated and terminated? Does our entire DNA get transcribed? Why or why not? 

7. Describe the three major things that happen to a pre-mRNA below. 

>Altering the 5’ end: 

>Altering the 3’ end:

>Splicing


7. What are “snurps” (snRNPs) and what do they do? How can splicing lead to different functional proteins from the same pre-mRNA? Note, this happens with antibodies. The pre-mRNA is made into membrane and secreted forms. 

8. Be able to understand what an anticodon is. What is a tRNA molecule, and why did Francis Crick call it an “adaptor molecule” what is it adapting to what? 

9. What additional enzyme is needed to attach a tRNA to its appropriate amino acid?  Note that these enzymes are sometimes called a “second genetic code” since they are vitally crucial for the proper decoding of the mRNA into protein sequence. 

10. Explain how the fact that a U can pair with more than one base (A or G) led to the “wobble” hypothesis (again an idea by Francis Crick. He was pretty smart!).  

11. Be able to describe in your own words the different things that happen at the A, P, and E sites of the ribosome. Check out these videos: 
http://www.dnatube.com/video/59/Ribosome-structure-and-tRNA-binding-site-3D-structure
http://www.youtube.com/watch?v=TfYf_rPWUdY

12. What are ribosomes made out of (compositionally speaking). 

13. Note that many polypeptides undergo modifications after they are translated, including cleavage, and addition of sugar chains, for example. 

14. (People never get this right away for some reason but it’s so amazing!) Understand the way that some proteins are targeted for secretion or membrane localization by virtue of their “signal peptide.”  Note that this ER-targeting system is not used for proteins that will live in the cytosol, only for those targeted to membranes or for secretion. (Note the SRP-R, and translocon, cool stuff).

15. Mutations: 
Point mutations (silent or missense or nonsense)
Frame shift mutations

16. The closing section is about the similarities between archael microbes and eukaryotes, to the exclusion of bacteria. This suggests that the eukaryote line branched from the archaeal line. Remember the three domains of life from earlier? 

17. Note how the definition of a gene has broadened. What is the current definition? 

Here’s another version of the transcription/translation video with the original narrator. http://www.youtube.com/watch?v=41_Ne5mS2ls#t=20
One thing of note in the video, during translation, it shows one tRNA-amino acid going in at a time, but in fact, many different ones must come and go until “the right one plugs in” by base-pairing match between codon and anticodon. Imagine if the animation showed all of this!

And here is just about the most ridiculous thing you can imagine from people who have no idea what they are talking about: http://www.youtube.com/watch?v=fc4_xaWsQC4
Even more unimaginable... 2.7 million views?  It seems like a Buddhist thing. No not all religions are the same. 
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