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Purpose of this document
This document introduces Endura High-Yield Electrocompetent Cells, kit contents and storage conditions as well as 
guidance on how to electroporate with your plasmid of choice.

Introduction to Endura High-Yield Electrocompetent Cells
This product is intended For Manufacturing Use (FMU) in the upstream manufacture of pharmaceutical and 
biopharmaceutical products, including the production of plasmid DNA used in the manufacture of mRNA, adeno associated 
viral (AAV), and lentiviral therapeutics. Not for direct administration to humans or animals.

Endura High-Yield Electrocompetent Cells provide superior plasmid yields among commercially available strains. Grown 
and supplied with animal origin free (AOF) media.  To maximize plasmid yield, you must use our 40X Plasmid Enhancer. 
We recommend an initial titration of 0.5X to 4X. Failure to use the Plasmid Enhancer with the Endura High Yield 
Electrocompetent cells will result in significantly reduced plasmid yields.  Achieving maximum yield depends on 
optimization of media, oxygenation, plasmid size, replication origin, insert composition, and fermentation system. 

Disclosed Genotype: endA1 ΔtonA(fhuA) recA13 ara-14 galK2 lacY1 proA2 rpsL20(StrR) xyl-5 leu thiE 

Applications: High-yield, high-quality plasmid production 

Kit contents and storage conditions
Lucigen Endura High-Yield Electrocompetent Cells are packed in LGC SOLO format for your convenience:

Electrocompetent cells: 

SOLO: 25 µL per vial, sufficient for one reaction

Minimum Transformation Efficiency:

Electrocompetent Cells: > 1 x 1010 cfu/µg

The cells are shipped on dry ice in a single container, accompanied by Animal Origin Free Recovery Medium, 40X Plasmid 
Enhancer, and a supercoiled pUC19 DNA control at 10 pg/µL. For a complete list of Endura Electrocompetent Cells, including 
efficiencies and catalog numbers, see Table 1.

Competent cells require storage at –80 °C.

 

-70 ºC max.

-80 ºC min.
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Usage guidelines:
Preparation for electroporation

Electroporation is carried out in a 0.1 cm gap cuvette using 25 µL of Endura High-Yield Electrocompetent cells. Optimal 
settings for electroporation are listed in Table 2. Typical time constants are 3.5 to 4.5 msec. If your electroporator settings are 
not adjustable, simply use the E. coli or bacterial presets of your electroporator.

Product Kit size Catalogue number Reagent description Part number Volume Storage

Endura High-Yield 
Electrocompetent Cells 
(FMU)

12 transformations 
(SOLO)

60903-1

Endura High-Yield 
Electrocompetent Cells

F867917 (12 x 25 µL) -80 °C

*Animal Origin Free 
Recovery Medium

F98405-3 (1 x 12 mL) -80 to +20 °C

**Supercoiled pUC19 
DNA (10 pg/μL)

F92078-1 (1 x 20 µL) -80 to -20 °C

40X Plasmid Enhancer F848108-1 (1 x 12  mL) -80 to -20 °C

Optimal setting Alternate settings (~ 20-50% lower efficiencies)

1.0
10

600
1800

mm cuvette
µF
Ohms
Volts

1.0
25

200
1400 – 1600

mm cuvette
µF
Ohms
Volts

Table 1. Components supplied in the Endura High-Yield Electrocompetent Cells kit, including details of volumes and storage conditions.

* LGC Lucigen Endura High-Yield kits contain 1 mL of Recovery Medium per transformation. 
**Provided as a positive control for transformation. pUC19 contains ampicillin resistance.

Suggested electroporation systems: 

Whilst any electroporation system should work with Endura High-Yield Electrocompetent Cells, Lucigen suggests the 
following electroporation systems: Bio-Rad Micro Pulser #165-2100; Bio-Rad E. coli Pulser #165-2102; Bio-Rad Gene Pulser II 
#165-2105; BTX ECM630 Electroporation System; Eppendorf Electroporator 2510. 

To ensure successful transformation results, the following precautions must be taken:

•	 Purified DNA should be dissolved in water or a buffer with low ionic strength, such as TE. The presence of salt in the 
electroporation sample leads to arcing at high voltage, resulting in loss of the cells and DNA. 

•	 Optional transformation control reactions may be performed with 1 µL (10 pg) of supercoiled pUC19 DNA included in kit.

•	 Thoroughly prechill microcentrifuge tubes and electroporation cuvettes on ice before use. Successful results can be 
obtained with cuvettes from many sources including BTX (Model 610), Eppendorf (Cat. #940001005), and BioRad (Cat. 
#165-2089).

•	 Cells must be completely thawed on ice before use. 

•	 For highest transformation efficiency, use the provided Recovery Medium to resuspend the cells after electroporation. 
Use of SOC or other media will result in lower efficiencies. 

•	 Prepare nutrient agar plus appropriate antibiotic for use at the end of the electroporation protocol.  Low salt media, such 
as LB Lennox, is recommended.

Table 2. Optimal settings for electroporation of Endura High-Yield Competent Cells.
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Electroporation Protocol 

1. 	� Ensure Recovery Medium and 17 mm x 100 mm sterile culture tubes are readily available at room temperature. One tube is 
required for each planned transformation reaction. 

2. 	� Place electroporation cuvettes (0.1 cm gap) for each transformation reaction on wet ice.

3. 	� Remove cells from the -80 °C freezer without removing the box from the freezer and place the tube on wet ice until the 
cells are completely thawed. This should take 10-20 minutes. Thaw one tube per transformation event.

4. 	� Once thawed, mix cells by tapping gently. Add 1 µL  of supercoiled DNA (10 pg-1ng). Initial cloning in the High Yield cells 
is not recommended. Other strains, including E. cloni 10G competent cells and Endura Electrocompetent Cells, are 
better suited for initial cloning experiments.

5. 	� Carefully pipette the cells and supercoiled DNA mixture into a pre-chilled electroporation cuvette without introducing 
bubbles. Quickly flick the cuvette downward with your wrist to deposit the cells across the bottom of the well. 
Electroporate as per recommendations in table 2 or use the bacterial presets of your electroporator. 

6. 	� Within 10 seconds of the pulse, add 975 µL of Recovery Medium to the cuvette and pipette up and down three times to 
resuspend the cells. Transfer the cells and Recovery Medium to a room temperature culture tube.  

7. 	� Place the reaction in a shaking incubator at 250 rpm for 1 hour at 37 °C.    

8. 	� Spread up to 100 µL of transformed cells on nutrient agar plates containing the appropriate antibiotic. To get single 
colonies from an electroporation of 1 ng of supercoiled DNA, the following plating regimen is recommended; plate 10 µL  
of a 1:100 dilution, 10 µL  of a 1:10 dilution, or 1 µL  outgrowth, 10 µL L outgrowth, 50 µL  outgrowth and 100 µL  outgrowth. 
The greater the amount of DNA, the more potential need for dilution of the outgrowth. 

9. 	� Incubate the plates overnight at 37 °C. If cell density is too high, cells may be sub-cultured on a fresh antibiotic plate to 
get individual colonies.

Bacterial Cell Growth Recommendations
Transformed clones can be further grown in any rich culture medium with appropriate selective antibiotic, for example 
Luria-Bertani (LB) and Terrific Broth. When grown in other media, take care to consider proA2, leu, and thiE genotypic 
features of the strain.  To maximize plasmid yield, you must use our 40X Plasmid Enhancer solution. We recommend an 
initial titration of 0.5X to 4X. If yield continues to rise at 4X you can continue to increase the concentration of Plasmid 
Enhancer solution. Failure to use the Plasmid Enhancer solution with the Endura High-Yield Electrocompetent Cells 
will result in significantly reduced plasmid yields. Maximum yield will require optimisation of media, amount of induction 
solution and thorough oxygenation (250-275 rpm in culture tubes or small flasks) and is dependent on plasmid size, origin of 
replication and insert as well as fermentation system.
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Example Protocol
1.	� Remove plates from incubator and place on bench*. Plates may be stored at 4 °C; however, fresh transformations will 

yield better results (See Capaldo-Kimball F. and Barbour S.D. 1971, Capaldo-Kimball F., et al. 1974). 

2.	� Obtain 250 mL autoclaved Erlenmeyer flasks.

3.	 Add 10 mL LB to flasks.

4.	� Add antibiotic corresponding to selection marker on plasmid. Typically antibiotics are taken from 1000x stocks and used 
at 1X. See Green and Sambrook, 2012 for recommended antibiotic concentrations.

5.	 Add 250 µL 40X Plasmid Enhancer (F848101) to the 10 mL LB plus antibiotic so that final concentration is 1X.

6.	 Pick one colony from each unique transformation plate with a sterile inoculation loop and mix in corresponding flask*.

7.	 Grow culture 16 to 18 hours at 37 °C with shaking at 250 rpm.

8.	� Extract plasmid DNA using commercially available purification kits following manufacturer’s instructions. Zymo Research 
(https://www.zymoresearch.com/pages/bacterial-plasmid) and Qiagen (https://www.qiagen.com/us/product-categories/
discovery-and-translational-research/dna-rna-purification/dna-purification/plasmid-dna) offer multiple plasmid 
purification kits. Be sure to be aware of the manufacturer’s specifications regarding capacity as the Endura High-
Yield Electrocompetent Cells may exceed capacity expectations.

*Alternatively, a glycerol stock may be made for each unique transformation and cultures may be started from a glycerol cell bank. See Green and Sambrook, 2012 and Q5D guidelines for procedural 
recommendations on cell banking.
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Media recipes 
Animal Origin Free Media like Teknova T0635 Terrific Broth Complete with Animal-Free Soytone may be used.
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