Session #5: Lab 6A & 6B Plasmid minipreps and restriction digests
Review: Colony transformation results (predicted and actual); satellites?; calculate transformation efficiency
Plasmid conformations:

Supercoiled : native in vivo conformation.  Runs FASTEST for its size/molecular weight.


Linear:  plasmid with cuts in both strands


Nicked circular:  plasmid with one DNA strand cut or “nicked”; this releases the supercoiling and leaves a large, floppy circle with slow mobility in agarose.

When reading gels and bands don’t appear as simple as predicted, consider

1. Conformation

2.  Partial digests
3.  Multimers / concatemers
Multimers are concatemers/fused products of several plasmids recombined together.  Happens naturally if plasmids are cultivated in recA+ strains of bacteria.  These plasmids are several times as large as the individual plasmid and therefore run very slowly in agarose (regardless of their conformation).
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All nonlinear conformations go away once plasmid is cut by a restriction endonuclease.
Lab 6: Purification of plasmid DNA:  “Minipreps”
Small scale, crude / dirty preps yield sufficient material for restriction analysis.
· Contaminated with RNA, some protein, SDS, salts, alcohol, etc.

· These can inhibit restriction enzyme activity, often resulting in partial digests

When you need a lot of high quality (pure) plasmid, do a cesium chloride prep.  Under high centrifugation, CsCl2 forms a density gradient.  Plasmid DNA will “float” at a particular level in the gradient and can be extracted in purified form.

Confirm genotype for phenotype.

E. coli cells transformed last time grew on ampicillin plates.  Some resistant colonies were cultured overnight in nutrient broth with ampicillin (to maintain selective pressure).  These small broth cultures will be spun down, and plasmid will be isolated from the cells.
Note that cells must be fully resuspended in GTE before lysis with SDS/NaOH.  Also, SDS is a detergent and will froth if vigorously mixed.

Roughly speaking, cells contain lipids, proteins, salts, chromosomal DNA, plasmid DNA and RNA.
Glucose/Tris/EDTA (GTE) : Tris is a buffer.  EDTA is a chelating agent.  Often found in solutions for storing DNA.  It chelates Mg++ which is a required cofactor for many nucleases; thus EDTA can minimize unwanted breakdown of DNA.

SDS/NaOH:  Causes cell lysis.  SDS is a detergent, dissolves lipids.  NaOH denatures DNA, including plasmid DNA; however, closed circle plasmid strands stay intertwined.  

KOAc (potassium acetate):  Neutralizes the pH, allowing renaturation.  Chromosome strands fail to align properly and form a partially hybridized tangle.  KOAc also precipitates SDS and its associated lipids & proteins; chromosomal DNA is caught in this precipitate.  Plasmid DNA & RNA remain in solution.

Isopropanol:  Alcohol precipitates nucleic acids.

· Watch orientation of tubes in microfuge

Wash to remove lingering SDS, salts.

Resuspend in Tris-EDTA.

RNase is frequently added to minipreps to eliminate the contaminating RNA.  Interestingly, RNAses, unlike most enzymes, are highly heat resistant and are NOT inactivated by boiling (they can refold after denaturation and retain activity).  This makes them a major contamination problem in labs which do work on RNA.
For restriction digests of these plasmid minipreps:

Do an extra “reaction” without RNase to see what the RNA band looks like.  


(5 L miniprep DNA + 5 L water)
BamHI/HindIII table says 2 L; this means 1 L of each enzyme.

Predict band sizes based on map of pAMP (784 & 3755)
Understand figures on p. 107.  Bottom figure: delete “supercoiled pKAN”

Session #6: Preparation of competent cells
Floor centrifuge:  500-1000 x g = 2500 rpm

This method uses ice-cold calcium chloride to make E. coli cells competent for transformation.

The difference from rapid colony method is the type of cells used: vigorously dividing broth culture cells taken at mid-log phase (not colonies).  Much higher transformation efficiency results, suitable for transforming ligated (recombinant) plasmids, not just supercoiled.
