
High Efficiency Transformation Protocol (NEB
#C2987H/#C2987I)
Overview

Use this heat shock transformation protocol with chemically competent, NEB  5-alpha Competent E. coli (High Efficiency) in
single-use 50 μl vials (NEB #C2987H) or as aliquots from the 200 μl format (NEB #C2987I). Outgrowth media and pUC19
control plasmid are included. NEB 5-alpha Competent E. coli is a versatile cloning strain, derived from the popular DH5α  strain.
It is T1 phage resistant and endA deficient for high-quality plasmid preparations. It is suitable for blue/white colony screening by
α-complementation of the β-galactosidase gene. Notably, ideal heat shock, cell recovery, and colony selection techniques vary
with chemically competent E.coli strains. Optimal transformation efficiency depends on the quality and characteristics of the
DNA introduced.

The NEBcloner  tool is recommended for selecting a strain based on your construct.

 

Protocols.io also provides an interactive version of this protocol where you can discover and share optimizations with
the research community. It is available for both C2987H and C2987I. 

Before Starting

 

Precautions:

Store competent cells at -80°C. Storage at -20°C will result in a significant decrease in transformation efficiency.
Cells lose efficiency whenever they are warmed above -80°C, even if they do not thaw.

Store SOC Outgrowth Medium at room temperature for short-term usage (weeks to a couple of months). Store at
4°C for long-term storage.

This product contains DMSO, a hazardous material. Review the MSDS before handling.
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https://www.neb.com/en-us/products/c2987-neb-5-alpha-competent-e-coli-high-efficiency
https://www.neb.com/en-us/products/c2987-neb-5-alpha-competent-e-coli-high-efficiency
http://nebcloner.neb.com/
http://nebcloner.neb.com/
http://nebcloner.neb.com/
http://nebcloner.neb.com/
https://www.protocols.io/view/High-Efficiency-Transformation-Protocol-C2987H-imst3v
https://www.protocols.io/view/High-Efficiency-Transformation-Protocol-C2987I-imst35


Protocol

1. For C2987H, thaw a tube of NEB 5-alpha Competent E. coli cells on ice for 10 minutes. 

For C2987I, thaw a tube of NEB 5-alpha Competent E. coli cells on ice until the last ice crystals disappear. Mix gently and
carefully pipette 50 µl of cells into a transformation tube on ice.

2. Add 1-5 µl containing 1 pg-100 ng of plasmid DNA to the cell mixture. Carefully flick the tube 4-5 times to mix cells and
DNA. Do not vortex.

3. Place the mixture on ice for 30 minutes. Do not mix.

4. Heat shock at exactly 42°C for exactly 30 seconds. Do not mix.

5. Place on ice for 5 minutes. Do not mix.

6. Pipette 950 µl of room temperature SOC outgrowth media into the mixture.

7. Place at 37°C for 60 minutes. Shake vigorously (250 rpm) or rotate.

8. Warm selection plates to 37°C.

9. Mix the cells thoroughly by flicking the tube and inverting, then perform several 10-fold serial dilutions in SOC.

10. Spread 50-100 µl of each dilution onto a selection plate and incubate overnight at 37°C. Alternatively, incubate at 30°C for
24-36 hours or 25°C for 48 hours.

Guidelines on Transformation Protocol Variables

1. Purity of Transformation DNA
Ideally, DNA for transformation should be purified and resuspended in water or TE buffer. However, up to 10 µl of DNA
directly from a ligation mix can be used with only a two-fold loss of transformation efficiency. Where it is necessary to
maximize the number of transformants (e.g., a library), add either a spin column (NEB #T1130) or phenol/chloroform
extraction and ethanol precipitation purification step.

Detergents Ethanol precipitation

Phenol Extract with chloroform and ethanol precipitate

Ethanol or Isopropanol Dry pellet before resuspension

PEG Column purify (e.g. Monarch  Spin PCR & DNA Cleanup Kit (5 μg), NEB #T1130) or
phenol/chloroform extract and ethanol precipitate

DNA binding proteins* (e.g.
ligase)

Column purify (e.g. Monarch Spin PCR & DNA Cleanup Kit (5 μg), NEB #T1130) or
phenol/chloroform extract and ethanol precipitate
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CONTAMINANT REMOVAL METHOD

https://www.neb.com/en-us/products/t1130-monarch-spin-pcr-and-dna-cleanup-kit-5-ug
https://www.neb.com/en-us/products/t1130-monarch-spin-pcr-and-dna-cleanup-kit-5-ug
https://www.neb.com/en-us/products/t1130-monarch-spin-pcr-and-dna-cleanup-kit-5-ug


2. Thawing:
Cells are best thawed on ice and DNA added as soon as the last bit of ice in the tube disappears. Cells can also be thawed
by hand, but warming above 0°C will decrease the transformation efficiency.
 

3. Incubation of DNA with Cells on Ice
For maximum transformation efficiency, cells and DNA should be incubated together on ice for 30 minutes. Expect a 2-fold
loss in transformation efficiency for every 10 minutes this step is shortened.
 

4. Heat Shock
Both the temperature and the timing of the heat shock step are important and specific to the transformation volume and
vessel. Using the transformation tube provided, 30 seconds at 42°C is optimal.
 

5. Outgrowth
Outgrowth at 37°C for 1 hour is best for cell recovery and for expression of antibiotic resistance. Expect a 2-fold loss in
transformation efficiency for every 15 minutes this step is shortened. SOC gives 2-fold higher transformation efficiency than
LB medium; and incubation with shaking or rotating the tube gives 2-fold higher transformation efficiency than incubation
without shaking.
 

6. Plating
Selection plates can be used warm or cold, wet or dry without significantly affecting the transformation efficiency. However,
warm, dry plates are easier to spread and allow for the most rapid colony formation. Plate three different outgrowth
concentrations to ensure optimal colony counts.
 

Related Resources

NEBcloner®

Competent Cell Selection Guide

Troubleshooting Transformation Reactions

Enhancing Transformation Efficiency

http://nebcloner.neb.com/
https://www.neb.com/en-us/tools-and-resources/selection-charts/competent-cell-selection-guide
https://www.neb.com/en-us/tools-and-resources/troubleshooting-guides/troubleshooting-transformation-reactions
https://www.neb.com/en-us/-/media/nebus/files/application-notes/appnote_enhancing_transformation_efficiency.pdf?rev=96b8134de78a4c74a870470f3adf8737&hash=CDED7F7C15C1F3498374A0787EBC9186

