Restriction analysis of Plasmid DNA

In this exercise, you will digest the plasmid pBR322 with 5 different restriction enzymes and resolve the
fragments by agarose gel electrophoresis. pBR322 is a small cloning vector with several unique restriction sites;
it forms the backbone of many larger, more sophisticated plasmids in use today.

Procedure

1. Set up the following 6 restriction digests in 1.5 mL microcentrifuge (eppendorf) tubes A-F. All
reagents and tubes should be stored on ice.

The reactions should be set up as follows: First, add water to each tube (you may use the same tip); next, add 2x buffer;
then DNA. Always add enzymes last.

All volumes are in microliters (uL).

Tube DNA 2X restriction buffer Bglll Dral EcoRl Haelll HindllI H20 (distilled)
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Total reaction volume: 10 pL

2. Tightly close the tubes and mix reactants by tapping. Spin for 1-2 seconds in microcentrifuge to
mix & collect at the bottom.

3. Incubate in 37°C water bath for 35-45 minutes. Make sure lids are tightly closed to prevent
evaporation (a problem with such tiny volumes).

4. Prepare 1% agarose gel.

5. Remove the tubes from water bath and spin 1-2 seconds to collect condensate. Add loading dye to
each tube (if 10X loading dye, 1 uL; if 6X loading dye, 2 uL). Be careful to change tips each time!

6. Tap to mix & spin.
7. Load entire contents of each sample in wells from left to right, A-F.

8. Obtain a DNA size marker/standard (e.g., AHindlll). Load appropriate amount in next well.
(Instructor will tell you.)

9. Electrophorese at 100-150V until the bromophenol blue has migrated to within 3 cm of the end of
the gel. Make sure wells are nearest to the cathode (black, negative).

10. Stain, view, and photograph gel.



The restriction enzymes and their recognition sites. Arrows indicate actual cut sites.

Bol Il 5" ...AGATCT... &
3’ ...TCTAGf... 5

Dral 5 LL.TTTAAA... ¥
3’ ...AATI'TT... 5

EcoRl 5 ...GlAATTC... 3’
3 ...CTTAA?... 5

|

Haelll 5 ...GGCC.. &
3’ ...CCGG.. ¥’
Hindlll 5" ..AAGCTT... &

3 ...TTCGAf... o’

Questions.

1. Since there are four nucleotide bases, a given restriction site (recognition sequence) should occur
once every 4" base pairs, where n = # base pairs in the restriction site. Calculate the frequency at
which you would expect to randomly find a given enzyme’s recognition sequence if it is

A. 4 bases long

B. 6 bases long

2. Which of the above enzymes generates sticky ends (single-stranded DNA overhangs)? Blunt ends?



pBR322

4,361 base pairs
GenBank Accession #: J01748
See page 141 for ordering information.

pBR322 is an £ colf plasmid cloning vector containing the
origin of replication from pMB1 (a plasmid in the ColE1
compatibility group; 1-3). The rop gene product, which
requlates plasmid replication by stabilizing the interaction
between RMAI and RNAII transcripts, maintains the copy
number at about 20 per cell. However, pBR322 can be
amplified with chloramphenicol or spectinomycin {4).

Enzymes with unique restriction sites are shown in bold type

Open reading frame (ORF) coordinates are in the form
*translational start — translational stop"; numbers refer to
positions on the top (clockwise) strand, regardless of the
direction of transcription and include the start and stop codons.

Origin of replication coordinates include the region from the -35
promater sequence of the RNAI transcript to the RNA/DNA switch
point. bia (Ap) gene coordinates include the signal sequence.
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Map of pBR322, courtesy of neb.com (New England Biolabs)
Important features: ampicillin & tetracycline resistance genes; origin of replication



For your restriction digestion experiment:

The enzymes you used cut pBR322 at the following locations:

Bgl Il no sites

Dral 3230, 3249, 3941
EcoRl 4359

HindllI 29

Haelll more than 6 cut sites

In your lab notebook, be sure to include the following elements:

1. Draw a simple pBR322 restriction map showing the sites for enzymes used, in relative locations;

2. Predict the expected number of linear DNA bands following complete digestion with each enzyme;
3. Predict the expected sizes of those bands and use the size marker to help identify them on your gel;
4. Explain what you see when pBR322 is digested with Bglll;

5. Explain why Haelll is expected to have many more restriction sites in pBR322 than the other
enzymes;

6. Comment on any unexpected bands in your gel.



