
Preparation of competent E. coli cells 

 

Modified from Hanahan D. (1985) in ‘DNA cloning 1’ Ed D. M. Glover, pp 109-135, IRL Press (ISBN 0-

947946-18-7). 

Method 

NB sterile conditions must be rigorously maintained throughout the procedure 

1. Scrape a few cells from an E. coli glycerol stock (eg. DH5), straight form the -80C freezer onto a 

marked space on an LB-agar plate. (N.B. no antibiotic!) Streak out three times with a wire and grow 

overnight at 37ºC. Alternatively plate out 50 l from an aliquot of previously made competent cells 

onto an LB-agar plate 

2. Inoculate 5 ml LB, in a 50 ml Falcon tube, with one colony and incubate overnight at 37˚C, 200 rpm. 

3. Inoculate 40 ml of LB in a 250 ml conical flask with 0.4 ml of the overnight culture. Grow at 37˚C 

and 200 rpm until OD600 = 0.4-0.5. 

4. Transfer the culture to a 50 ml Falcon tube and harvest by centrifugation at 5,000 rpm for 10 minutes 

at 4˚C. 

5. Drain the pellet and re-suspend cells in 8 ml of Transformation buffer, TF-1. 

6. Place on ice for 15 minutes and then spin as above. 

7. Thoroughly drain the pellet and re-suspend in 4 ml of TF-2. 

8. Create 100 l aliquots in 2 ml Eppendorfs and immediately freeze in liquid nitrogen. 

9. Store aliquots in a labelled box in -80 C freezer. 

 

Solutions required 

TF-1 (200 ml) 

 Potassium chloride (or rubidium chloride)   7.4 g/l   (1.48 g) 

 Potassium acetate      2.94 g/l  (0.59 g) 

 Calcium chloride dihydrate     1.5 g/l  (0.3 g) 

 Glycerol       150 g/l  (30 g, ~25 ml) 

 

Make up the above to a final volume of 190 ml, adjust to pH 6.4 with acetic acid, dispense into 2 x 95 ml 

aliquots, autoclave, allow to cool and then add: 

 

1 M Manganese chloride tetrahydrate filter         5 ml (per 95 ml)  

sterilised stock (19.8 g in 100 ml)  

 

TF-2 (200 ml) 

 Potassium chloride (or rubidium chloride)   0.74 g/l (0.148 g) 

 Calcium chloride dihydrate     11 g/l  (2.2 g) 

 Glycerol       150 g/l  (30 g, ~25 ml) 

 

Make up the above to a volume of 196 ml, dispense into 2 x 98 ml aliquots, autoclave, allow to cool and 

then add: 

 

2 ml (per 98 ml) of 0.5 M MOPS buffer (10.47 g in 100 ml), pH 6.8 (adjusted with 5 M KOH) and filter 

sterilised. 

Theory 

Most species of bacteria, including E. coli, only take up small amounts of DNA. Therefore to achieve 

efficient transformation of these species, the bacteria have to undergo a physical and/or chemical treatment. 

Cells that have undergone this treatment are said to be competent. In the 1970’s it was observed that E. coli 

cells that had been soaked in an ice-cold salt solution were more efficient in the uptake of DNA. A solution 

of 50 mM calcium chloride is traditionally used although exactly why this treatment works is not 

understood. 


