Heat Shock Transformation of Chemically Competent E. coli
Materials & Reagents

Ice bucket

Chemically competent E. coli (such as DH5α), frozen, one 50μL aliquot per transformation

Round-bottom polypropylene tube, 14mL size

Plasmid DNA for transformation

Heat block or water bath pre-heated to 42°C

SOC medium, sterile, warmed to room temperature (can substitute LB medium, see note)

LB agar plates (10cm) containing selection antibiotic

LB medium (liquid) containing selection antibiotic, 3mL per transformation
Bacteria spreader

Notes

Chemically competent bacteria are very fragile, so pipette slowly and gently, do not vortex or mix vigorously prior to recovery step.  Plasmid DNA will either be supercoiled (if purified directly from bacteria) or nicked/relaxed plasmid (PCR or ligation product).  Transformations using supercoiled DNA will be 1-2 orders of magnitude more efficient than transforming with PCR or ligation products.  Prolonged exposure to UV will damage DNA and decrease transformation efficiency, so minimize UV exposure when purifying DNA from gel.  In step 4, sterile LB can be substituted for SOC but efficiency will be greatly reduced.  
Procedure

1. Thaw DH5α aliquots on ice.  Label 14mL round-bottom tubes with construct name and place on ice to chill.

2. Transfer bacteria to pre-chilled tube.  Add a small amount of DNA (0.5μL of supercoiled DNA, or up to 5μL of PCR or ligation product) directly to the drop of bacteria and tap tube gently to mix.  Incubate on ice for 30 minutes.

3. Heat shock.  Set timer for 40 seconds.  Place tubes in 42°C heat block, start timer, then remove and immediately place tubes back on ice after timer goes off.

4. Bacteria recovery.  After chilling bacteria for 1 minute, add 800μL of pre-warmed SOC or LB (NO antibiotics!) to the bacteria, cap tubes tightly, and incubate in 37°C shaker set at 225rpm for 90 minutes.

5. Plate bacteria onto agar plates.  While bacteria are shaking, place LB agar plates in dry 37°C incubator.  Remove tubes from shaker.  Aseptically spread 150μL of each transformant mixture onto a plate containing the proper selection antibiotic (can repeat with multiple plates to increase chance of success).  Let plates absorb mixture for 5 minutes, then place upside-down in dry 37°C incubator overnight. 

6. Optional (for low-efficiency transformations): to the remaining bacteria, add 3mL of LB containing antibiotic.  Cap tubes loosely and place in 37°C shaker set at 225rpm overnight (16-18 hours).

7. The next day, check plates for well-isolated colonies free of “satellite” colonies.  Plates may be wrapped in Parafilm and stored at 4°C for 1-2 weeks.
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