
GENE EXPRESSION & MICROARRAY BACKGROUND INFORMATION SHEET

Your group is responsible for analyzing data on gene expression.  Your goal is to determine relationships between proteins that define the cellular network.  


One way to determine relationships between proteins is to change the amount of one protein in the cell and see how others are affected.  Individual proteins can be removed from the cellular network by “knocking out” the gene for that protein.  By mutating or removing the gene from the chromosome, the mRNA cannot be transcribed, and the protein will not be made in the cell. Other procedures can be used to make the cell constantly produce a particular protein much more than normal.  This is called “over-expression.”


We can measure the effects of knocking out or overexpressing particular genes by measuring the changes to the amounts of other proteins compared with the normal strain.  The amount of protein transcribed from a gene is called the “expression” of the gene.


If the amount of protein is more than normal, it has higher or greater expression.  We indicate this affect with a (+).   If the amount of protein is less than normal, it has lower expression.  We indicate this with a (-). If the amount of protein is the same as normal, it has the same expression.  We indicate this with a (0).


Measuring the amount of mRNA often correlates with amount of protein present because the protein is coded by mRNA (remember the Central Dogma: DNA  mRNA  protein).  We can measure mRNA using microarray technology.

Microarray animation:  http://www.bio.davidson.edu/Courses/genomics/chip/chip.html
GENE EXPRESSION MICROARRAY DATA

INSTRUCTIONS FOR MICROARRAY OF HALO GENE NETWORK
Your goal is to determine relationships that define and regulate the bacteriorhodopsin (bR) network. Ultimately, we want to determine how light increases the expression of bacteriorhodopsin.  
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Instructions:

Draw an arrow from bat to the genes that it influences.  Indicate how bat affects the expression of these genes by adding (+) for positive relationships and (-) for negative relationships next to your arrows. (Positive = gene expression increases when bat is over-expressed or gene expression decreases when bat is knocked out.  Negative = gene expression decreases when bat is over-expressed or gene expression increases when bat is knocked out.)

Analysis Questions
1. How does bat affect the expression of these genes?  
2. What would happen to the genes if bat were over-expressed?  (make sure to discuss bat’s influence on all genes)
3. Describe the relationship between bat and bR. 
4. How do the expression levels of the genes in the bop knockout strain compare to the normal strain?
5. What does this suggest about how bop affects expression of the different genes?
6. What does this suggest about bop’s role in regulating bR?
7. In the lab we can knockout or cause overexpression of genes. Where/when/how might this happen naturally?
KEY FOR MICROARRAY OF HALO GENE NETWORK

Your goal is to determine relationships that define and regulate the bR network.  
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1. How does bat effect the expression of these genes?  Is the effect positive or negative?  (Positive = gene expression increases when bat is over-expressed or gene expression decreases when bat is knocked out.  Negative = gene expression decreases when bat is over-expressed or gene expression increases when bat is knocked out.)
Add arrows from bat to the genes it affects.

2. Add (+) for positive relationships and (-) for negative relationships next to your arrows from bat to gene.
3. Question:  What would happen to the genes if bat were over expressed?  (make sure to include all of the genes)
Genes bop, brp, and crtB1 would increase when bat is over expressed.

4. How do the expression levels of the genes in the bop knockout strain compare to the normal strain?
There is no difference.

5. What does this suggest about how bop affects expression of the different genes?
This suggests that the gene bop does not affect the expression of the different genes.

6. What does this suggest about bop’s role in regulating bR?
This suggests that bop does not play a role in regulating bR.

7. You just suggested a hypothesis for the roles (if any) of bat and bop in the regulation of the other genes.  What data/information would help you test these hypotheses or support or refute these hypotheses?

Information on what the genes do as far as regulation (homology), information on the products of the genes do for the cell (biochemistry).
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Figure legend:  The first column lists the names of various genes in halobacteria.  The remaining 3 columns represent data for 3 different strains of halobacteria made in laboratory (+ means greater expression than normal, - means less expression than normal, and ‘same as normal’ means there is no difference in expression compared with the normal strain). 





In the bat+ strain, the bat gene is over-expressed; in the bat- strain, the bat gene is knocked out; and in the bop- strain, the bop gene is knocked out.  Each row represents the expression level of a different gene in the three strains compared to normal.  





For example, the first row shows that the expression of the gene crtB1 is greater than normal in the strain of halobacteria with bat over-expressed, less than normal when bat is knocked out, and is no different from normal when bop is knocked out.
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