
Page 4 

Calculating Transformation Efficiency 
Use the following formula to calculate the transformation efficiency as the 
number of transformants (in cfu) per µg of plasmid DNA.  

# of colonies 106 pg volume of transformants 
pg pUC19 DNA 

× 
µg 

× 
X µl plated 

× 
dilution
factor 

For example, if transformation of 10 pg of pUC19 DNA yields 50 colonies 
when 25 µl of a 1:10 dilution is plated, then the transformation efficiency 
is: 

50 colonies 106 pg 300 µl  
10 pg DNA 

× 
µg 

× 
25 µl plated 

× 10 = 6 x 108
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Cat. No. A10460 Size: 10 reactions 
 Store at -80°C 

Description 
The One Shot® ccdB Survival™ 2 T1R strain is resistant to the toxic 
effects of the ccdB gene (Bernard and Couturier, 1992; Bernard et al., 
1993) and may be used to propagate and maintain vectors containing 
the ccdB gene (e.g. Gateway® Technology vectors). The transformation 
efficiency of One Shot® ccdB Survival™ 2 T1R chemically competent cells 
is greater than 1 x 109 cfu/µg pUC19 Control DNA. 

Components Supplied Amount 
ccdB Survival™ 2 T1R Competent Cells 11 × 50 µl 
pUC19 Control DNA (10 pg/µl)  50 µl 
S.O.C. Medium   6 ml 

Genotype 
F- mcrA ∆(mrr-hsdRMS-mcrBC) Φ80lacZ∆M15 ∆lacX74 recA1 ara∆139  
∆(ara-leu)7697 galU galK rpsL (StrR) endA1 nupG fhuA::IS2 

Product Qualification 
The Certificate of Analysis (CofA) provides detailed quality control 
information for each product. The CofA is available on our website at 
www.invitrogen.com/cofa, and is searchable by product lot number, 
which is printed on each box. 
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General Guidelines 
• Handle competent cells gently as they are highly sensitive to changes 

in temperature and mechanical lysis caused by pipetting.  

• Thaw competent cells on ice, and transform cells immediately. Add 
DNA to tube and mix contents by gentle swirling or tapping. Do not 
mix cells by pipetting. 

Cloning Unstable Inserts 
When cloning unstable inserts such as lentiviral DNA containing direct 
repeats (e.g. Invitrogen’s ViraPower™ Lentiviral Expression Kits), we 
recommend using the following modifications to reduce the chance of 
recombination between direct repeats: 

• Select and culture transformants at 25ºC–30ºC. 

• Do not use “rich” bacterial medias as they tend to give rise to a 
greater number of unwanted recombinants. 

• If your plasmid confers chloramphenicol resistance, select and 
culture transformants using LB medium containing 15–30 µg/ml 
chloramphenicol in addition to the antibiotic appropriate for 
selection of your plasmid.  

Transforming Competent Cells 
Perform the following before starting the transformation procedure: 

• Equilibrate a water bath to 42°C. 

• Warm the vial of S.O.C. Medium (supplied with the kit) and LB 
Medium (if needed) to room temperature. 

• Warm selective plates in a 37°C incubator for 30 minutes (use 1 or 
2 plates for each transformation). If you are including the pUC19 
control, make sure that you have one LB agar plate containing 
100 µg/ml ampicillin. 
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Transformation Procedure 
Use this procedure to transform One Shot® ccdB Survival™ 2 T1R 
chemically competent cells. We recommend including the pUC19 control 
plasmid DNA to verify the transformation efficiency. Do not use these 
cells for electroporation. 
1. Thaw one vial of One Shot® cells on ice for each transformation. 

2. Add 1–5 µl of DNA (10 pg to 100 ng) into a vial of One Shot® cells 
and mix gently. Do not mix by pipetting up and down. For the 
pUC19 control, add 1 µl (10 pg) of DNA into a separate vial of One 
Shot® cells and mix gently. 

3. Incubate the vials on ice for 30 minutes. 

4. Heat-shock the cells for 30 seconds at 42°C without shaking. 

5. Remove the vials from the 42°C bath and place them on ice for 
2 minutes. 

6. Add 250 µl of pre-warmed S.O.C. Medium to each vial. 

7. Cap the vials tightly and shake horizontally at 37°C for 1 hour at 
225 rpm in a shaking incubator. * 

8. Spread 25–100 µl from each transformation on a pre-warmed 
selective plate. We recommend that you plate two different 
volumes to ensure that at least one plate will have well-spaced 
colonies. For the pUC19 control, dilute the transformation mix 1:10 
into LB Medium and plate 25–100 µl. 

9. Store the remaining transformation mix at +4°C. Additional cells 
may be plated out the next day, if desired. 

10. Incubate plates overnight at 37°C. * 
 
* Note: When cloning unstable inserts, incubate cells at 25ºC–30ºC. 
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