4j – Gene Regulation
· Only a fraction of the genes in a cell are expressed at any given time!

? How does a cell know which genes to express and which will remain “silent”?

Word Bank: mRNA, glucose, lactose, genes, DNA, operon, repressor, expression.
Gene Regulation: 

Example: The bacterium E. coli will be our example of how gene 1) ___________ can be regulated (or even manipulated);
· There are 4288 protein encoding 2) ______ in E. Coli contained in a single, circular/looped chromosome (humans are presently estimated to have less than 25,000);

· Among them is a cluster of 3 genes that are turned on and off together – 
· A group of genes that operate together like this are called an 3) ________;

· All 3 genes in this particular operon must be expressed in order for E. coli to break down the sugar 4) ________ (in order to synthesize lactase):

· Thus, it is called the lac operon.
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Enzymes such as RNA polymerase only bind to specific areas on the 5) ____ molecule - Areas that mark the start of a gene: the Promoter.
· Lactose is a disaccharide – made of 6) ________ and galactose.

· Lactose must be broken into glucose and galactose for the bacterium to use it;

· If the bacterium has a glucose supply – it wouldn’t need to use lactose – so a          7) __________ prevents transcription of the   8) _____ that would create the protein needed to break down lactose –                         
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4j - Page 2     - the repressor binds to the promoter, blocking the RNA polymerase;

· If lactose is the source of 9)food for the bacterium – its presence will signal the cell to begin manufacturing the protein needed to process it.

· The repressor has another binding site – for lactose; and so lactose will induce the repressor to move away from the 10) ___________, allowing the RNA polymerase to do its thing (p. 310 Figure 12-22).
· THIS IS JUST ONE EXAMPLE OF GENE REGULATION – THERE ARE MANY MORE WAYS A GENE CAN BE TURNED ON OR OFF AS NEEDED.
Lac Operon - http://vcell.ndsu.edu/animations/lacOperon/index.htm
Word Bank 2: DNA, complex, replicate, chromosome, antibiotic, operons, genes, animals.
Eukaryotic Gene Regulation:

· Eukaryotic genes are much more 11) ________ than prokaryotic genes;

· Most eukaryotic genes are controlled individually – 12) ________ are generally not found;

· Many eukaryotic genes have complex regulatory sequences – like the TATA box,  to help position RNA polymerase;

Transcription - http://vcell.ndsu.edu/animations/transcription/index.htm
Regulation and Development:

· Hox Genes – Powerful genes found in 13) _________ that perform the same function in developing embryos – body plan genes (p. 312 figure 12-24).
· Ex. Pax 6 gene found in mice and Drosophila.
Transformation:

· During transformation, a cell takes in 14) _____ from outside the cell.  This external DNA becomes part of the cell’s own DNA.
Transforming Bacteria:

· A plasmid is a small, circular molecule of DNA which can be found naturally in some bacteria;
· Plasmids can be altered by inserting 15) _______ in them, and then they can be reinserted into bacteria cells.

· The plasmid is armed with 2 features to ensure that it works and to make it possible to distinguish altered cells from unaltered ones:

· It has a DNA sequence that is required for the bacteria to  

      16) ___________ itself (asexual reproduction) – so it must be used or the cell dies;

· It has a marker – usually an 17) ____________ resistant gene that allows it to grow where unaltered bacteria will not.

