Lab #3: Restriction Mapping

In this lab, you will map the location of several restriction sites on a piece of DNA. 

Experimental Outline:
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Reagents Needed:
Week 1

1. plasmid DNA (pDM223) 

2. 100 bp ladder and 1 kb ladder (on ice)

3. restriction enzymes (on ice) 

4. 10x restriction enzyme buffer(s) (on ice)

5. sterile DI H2O

Week 2

6. gel loading dye (blue juice)

7. 1X TAE buffer (made from the 50X stock)

8. agarose

Protocol:

1. Label eight sterile 1.5 ml microcentrifuge tubes 1 through 4 and place them in your rack.

2. Using the table below, add the indicated volume of each reagent to the appropriate tube. Remember to keep all reagent on ice!

	
	1
	2
	3
	4

	DNA
	1.0
	1.0
	1.0
	1.0

	10x Buffer
	3.0
	3.0
	3.0
	3.0

	10x BSA
	3.0
	3.0
	3.0
	3.0

	H2O
	22
	22
	21
	23

	Enzyme 1
	1
	0
	1
	0

	Enzyme 2
	0
	1
	1
	0

	
	30.0
	30.0
	30.0
	30.0


NOTES!

( ALWAYS add buffer, H2O, and DNA to tubes prior to adding the enzyme! Why do you think you do this?

( Check off each reagent in the table as you add it. You must be very careful as omissions or incorrect volumes will prevent the digestion from working properly

3. After adding all ingredients, cap the tubes and vortex to mix.  Spin the tubes in the microcentrifuge to collect the reagents at the bottom of the tube.

4. Place the tubes in a floating rack and incubate in the 37(C water bath for 60 minutes. 

5. While the restriction digestions are proceeding, prepare an agarose gel. Nancy will demonstrate how to do this.
6. While the restriction digestions are proceeding, label 4 tubes as 12(42.  Place 4 ul of 6x blue dye to each tube.

7. After the 60-minute incubation, remove the tubes from the incubator.  Take 20 ul from each digestion and place it in the corresponding tube (with the blue dye in it).


8. Load 10 ul of the sample (the one from step 8) on the gel.  Also load 10 ul each of the 1 kb DNA ladder.

9. Run the gel 100 V for 20-30 min or until the first dye (orange colored) reaches the bottom of the gel.

10. Carefully remove your gel and carry it to the UV transilluminator.

11. Use UV goggles! Examine the banding pattern of the gel.

12. To photograph the gel, set the handheld Polaroid camera on the transilluminator. Steady the camera and squeeze the camera trigger and hold for 4 seconds.

13. Steady the top of the camera and pull the white tab protruding from the camera pack straight out with a quick, firm motion. This will expose a second tab (with arrows).   Pull this tab straight out with a firm, steady motion.

14. Allow the photograph to develop for 45 - 60 seconds.  Peel the print away from the back of the negative.  Be careful not to get any of the developing jelly on your hands.  Immediately place the negative with the caustic jelly in the trash.

15. Generate a restriction digest map of your plasmid based on your results.

Part II: Interpretation of Results

1. The measurements needed to construct the map are made from the photograph of the agarose gel.  The migration distances are measured from the leading edge of the well to the leading edge of the fragment.  The sizes of the DNA fragments in the DNA ladders are given in the figure below:


2. The accuracy of your map will depend on how evenly the fragments in the gel ran and how accurately you measure the migration distance of your standards and restriction fragments. 

3. The rate of migration of linear DNA in an agarose gel is inversely proportional to the log10 of the fragment size (in kb on the log scale) using the provided semi-log paper.  The relationship between the mobility and log of the fragment size should be linear over most of the range of the fragment sizes.  The linearity breaks down, however, for large fragments.  Prepare a standard curve by drawing a straight line through the linear data points and interpolate through additional points. (log paper can be found on the last page of this lab handout. You may also plot it in MS Excel if you wish).

4. Design a data table and record the mobility (in mm) of the DNA fragments that result from each digest.  Be sure you include which plasmid and which enzymes you used for each lane.  Use the standard curve to determine the size of each restriction fragment.  Are your measurements more accurate in sizing large or small fragments? Why?

5. Add the sizes of all restriction fragments for each individual digest.  The sum of the fragments should equal the whole of the plasmid.

6. If the sums (from 5 above) are too low and the error too great to be attributed to simple measurements, recheck your photograph to see if you may have missed any fragments.  Try looking for doublets (how would you do this?)

7. If the sums are too high, it is likely that you did not have complete digestion.  Think about what this is and why it may affect your data. Can you detect any uncut, supercoiled or nicked DNA?
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CAUTION! The next step involves the use of ethidium bromide, a mutagen and suspected carcinogen. Wear gloves and eye protection! 
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