Session #4  Labs 2 & 5: Rapid colony transformation with pAMP

Review aseptic technique, biohazards

1. Preincubation: Cells are incubated at 0oC, in presence of cations (Ca++)
2. Incubation:  DNA is added to cells, more time at 0o
3. Heat shock:  Brief exposure to 42oC  “thermal imbalance”
4. Recovery:  LB (nutrient) broth, 37oC with shaking.  Recover and begin expressing antibiotic resistance before selection.

Mechanisms of action: ampicillin (inhibits peptidoglycan synthesis; bacteriostatic)




Kanamycin (inhibits protein synthesis; bactericidal)

(chapter 2 in text)  How this relates to need for a recovery period.

Today’s lab uses bacteria taken from colonies on a plate.  Efficiency of transformation for this method is very low.
Efficiency of transformation: # transformed colonies per microgram plasmid DNA

Competent cells: cells which have been treated to make them “transformable” (able to take up DNA)
For rapid colony method, expect about 5 x 103 to 5 x 104
This is acceptable for purified, intact plasmid DNA.

However, ligated DNA (relaxed circular and linear plasmid DNAs) gives many fewer transformants so a transformation method with a better efficiency of transformation is required.

To prepare cells which are more competent (i.e., have a higher efficiency of transformation) must start with bacteria actively dividing in mid-log phase broth culture.

Satellite colonies: colonies that do NOT contain antibiotic-resistant bacteria but that grow in the “shadow” of resistant colonies because the antibiotic has been broken down locally in the agar.  Typically seen on ampicillin, not kanamycin, because of  lactamase production.
In your lab notebook, be sure to calculate the efficiency of transformation of your cells.  To do this, you will need to know the mass of DNA transformed, what fraction of the total amount was plated, and how many colonies resulted (each colony represents one transformed bacterium which acquired antibiotic resistance and can grow on ampicillin-containing agar).

0.005 g / L  (5 ng/ L).  Use 10 L = 50 ng

250 L CaCl2 + 250 L LB broth = 510 L total volume

Plate 100 L = 20% of total = 10 ng DNA plated

Count colonies, convert to colonies per g
Black = LB; red/black = LB + amp


When reading gels, consider:
· Conformation

· Partial digests & overdigestion
· Multimers / concatemers
