Name ____________________________________


Virtual Lab: Restriction Digest of Plasmid pBR322
Go to http://arbl.cvmbs.colostate.edu/hbooks/genetics/biotech/gels/virgel.html.  You may want to read the section on gel electrophoresis and you should at least skim the section on restriction mapping from links available in the first paragraph.
Scroll down the page to the interactive section.  On the left, “Choose DNA to cut” and select pBR322 plasmid.  A map of this plasmid will appear in the window, showing recognition sites for a number of restriction enzymes.  The more recognition sites for an enzyme are on the plasmid, the greater the number of fragments of DNA that will result from cutting with this enzyme.  The sizes of the fragments will be a function of how many base pairs separate the sites.

How many fragments should result from cutting with?

EcoR1
Bgl 1
Ple 1

Hinc II

Now use the pull-down menus to the right of the “Load Lane with” to load each of these enzymes into one of the lanes (click on the “Load Lane” button and you should see the corresponding well in the gel at right turn blue.)  Don’t forget your molecular weight markers!

On the virtual gel side, turn the power on to start the virtual electrophoresis.  Notice that bands of dye markers begin to move up the gel.  You may want to turn on the UV light to see the actual DNA bands – in research applications, DNA is typically labeled with a fluorescent dye called ethidium bromide that is considered mutagenic and therefore not used in schools.  Run the gel until you can verify the number of fragments for each restriction enzyme AND you can estimate the size of each.   If several fragments are close together and you want to get a better separation of them, you can run the gel longer.  If the fragments are large, this may require running smaller fragments off the gel; make sure you have their sizes first!

List the sizes of the fragments next to the name of each enzyme above.  Do the sizes agree with the apparent distances between the sites on the plasmid map?
Draw a line to represent the plasmid as though it had been cut at the origin of replication, so the whole sequence of 4361 base pairs is linear.  Show the positions of each restriction site on the now linear DNA.
Now imagine that you want to do a double digest using EcoR I and Hinc II.  This means that both enzymes will cut the plasmid at the same time.  How many fragments should result from this digest? 
How big should each of the fragments be?

EXTRA CREDIT!

Go to http://www.restrictionmapper.org/
1. From the “Conformation” column, click Circular.  

2. Under the “Include” column scroll down to find EcoR I and select it.

3. Go to Dr. Fenstemaker’s web site http://www.myteacherpages.com/webpages/SFenstemaker/index.cfm and download the file “pBR322 sequence” from the AP Bio “Files and Links” page.  Select all and copy it – careful it is two pages!  This is the complete nucleotide sequence for the plasmid.  

4. Paste the sequence into the box under “Sequence Information” on RestrictionMapper.

5. From the “Menu” column, click “Virtual Digest” and be patient while the digestion is happening.  A window should open that provides information about the resulting digest, including the base numbers between which the cut was made, and the resulting sequence.

What are the first 5 bases of the resulting sequence?

What is the last base of the resulting sequence?

Do the results make sense?  Explain.

1. Click back from the results window to RestrictionMapper.  

2. Now, under the “Conformation” column, click Linear, while leaving everything else the same.  
3. Click “Virtual Digest” under the “Menu” column.

Explain the results.

