Cells and Genetics.  Campbell 9th Edition		Study Guide			C. Story
Chapter 18.1-3 – Gene Expression- From Gene to Protein

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

[bookmark: _GoBack]1. Bacterial genes are coordinately regulated, with related functions (such as the enzymes in one biosynthetic pathway) clustered together in an operon.

2. Two different types of operons are described; one is inducible, the other is repressible. The “default setting” of the inducible one is “off” and therefore it can be induced to turn on; The default setting of the repressible one is “on” and it can be turned off when not needed. 

3. It could be confusing, but both types of operons have an “operator” which is part of the DNA where the repressor protein binds. Follow the logic below for how the repressor binds:

If the gene is inducible, then that repressor protein normally binds, until a molecule comes along to activate the operon, binding to the repressor so it no longer binds. This happens for example when lactose is present. Lactose is the “corepressor” that causes the repressor to no longer bind. The result is that the genes to allow lactose to be metabolized are made.

If the gene is repressible, then that repressor protein normally is “on” and the repressor only binds when the product of the pathway accumulates sufficiently to bind the repressor protein, then it binds and shuts down expression of those genes. This would be useful in the case of a set of genes encoding an amino acid synthetic pathway, such as tryptophan.

4. Review #3 above and get a deep understanding of how this makes sense for the cell to be economical in what genes are activated. Only the ones needed at a given moment are active.

5. Eukaryotic genes are regulated in more complex ways than those of bacteria, since there are many different tissues and cell types, entire groups of genes may be “permanently” switched off in certain tissues. To accomplish this regulation may involve: 

a. Chromatin modification: Histone acetylation and DNA methylation are two major ways that genes can be silenced in specific tissues. Recall from earlier that these also lead to “non Mendelian” in heritance, and genomic imprinting, epigenetic inheritance, and the like. 

b. Transcription factors specific to cell types, bind to specific DNA sequences within enhancers and allow specific genes to be activated. 

6. Other ways that protein expression is controlled in eukaryotes (besides the above two) include post-transriptional methods:

c. alternative RNA splicing, where more than one mature mRNA results from splicing different introns, or joining different exons together. 

d. mRNA turnover (degradation) can be fast or slow, which causes ultimately more or less protein to be made with a given mRNA species.
e. translation initiation can be triggered by expression of a particular protein, or in the case of some plants, it can be triggered by light

f. degradation/stability of the protein itself is under control of the “ubiquitin-proteasome” system. Some proteins are rapidly broken down by the proteasome when a signal is given to ubiquitinate them (cyclins are an example). 

7. Non-coding RNA’s are now known to play a HUGE role in gene expression. Be sure to review RNA interference, which involves siRNA and miRNA molecules. The distinction between si and miRNA is not of great consequence, as they work through a similar mechanism. Note that it is now routine for scientists to design “knock down” experiments where a specific gene is turned off by expression of a particular interfering RNA sequence designed by the researcher! 

Rest of the chapter after thanksgiving!
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