Heat-shock transformation with frozen competent cells

Based on Inoue H, Nojima H, Okayama H (1990) High efficinecy transformation of Escherichia coli with plasmids. Gene 96: 23-28; and also in Sambrook J, Russel DW (2001) Molecular Cloning:  A Laboratory Manual, Ed 3. Cold Spring Harbor Laboratory Press, Cold Spring Harbor

Contributed by Joseph Hamilton

Required Items:

-80°C Frozen Heat Shock (HS) competent E. coli cells (400 L aliquots)

Water bath or heat block (with water) at 42°C – check for this before you start!

LB broth without selection and LB plates with appropriate selection

1. Collect an aliquot of HS competent E. coli from the -80°C freezer and thaw on ice.

2. Add 1 to 5 L of DNA to be transformed to a sterile 2.0 L micro-centrifuge tube and keep in ice (tubes straight from the bag are fine).  This procedure will produce up to 1x108 transformed cells per g of DNA.  When transforming ligation mixtures, use 4-5 L.  If transforming a previously isolated plasmid, 1 L will be produce a lawn of colonies (~200 ng plasmid = 2x107 transformants!  Isolated plasmids could, in principle be diluted 1,000,000x, and still produce get 20 colonies!).

3. Gently add 50 to 100 L of thawed cells to the DNA and mix gently by tapping the tube with your finger; return the tubes to ice.  Excessive mixing and pipetting damages the cells and decreases transformation efficiency.  The cell volume should be at least 20x that of the DNA.

4. Incubate the DNA/cell mixture on ice for 5 to 10 minutes.

5. Heat shock the cells in a 42oC water bath or heat block for 90 seconds, and return to ice.

6. Add 900 L of LB broth (or other rich broth; SOC is used in the original protocol) and incubate at 37oC with aeration (shaking) at ~250 rpm for 45 to 60 minutes (taping the 2.0 L microcentrifuge tubes or rack to the platform of the shaking incubator works well; I frequently leave them in a stationary incubator with occasional hand mixing).

7. Plate up to 200 L of the transformation mixture on an LB plate with appropriate antibiotic selection.  To plate more than 200 L, harvest the cells by centrifugation at full speed for 2 min, remove the broth, resuspend the cell pellet in 200 L of fresh broth, and plate.  (A note regarding ampicillin resistance:  The enzyme that degrades ampicillin, -lactamase, is secreted from the cells and accumulates in the broth during step 6.  If the enzyme accumulates to sufficient levels, ampicillin selection on solid media will be compromised.  Always use fresh plates (less than 1 month old) and consider harvesting the cells by centrifugation and resuspending in fresh broth prior to plate.  If the plates are fresh, and only 200 µL of cells are plated, this is not necessary, but otherwise “escape” colonies may appear on the plates).

8. Ensure the plated solution is completely absorbed in to the agar and incubate the plates, medium side up, in a stationary 37oC incubator for not more than 24 hours (incubation of three or more days may be required on minimal media, such as M9).

