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Product Description: HEKPlus Protein Expression System is a cell culture system of suspension cells,
complete serumfree medium, transfection reagent and boost reagent that is optimized for transient
transfection and protein expression in serumfree medium. The components have been demonstrated to work
together to reproducibly express a wide range of proteins at high levels.
HEK293T/17 SF suspension cells, ATCC ACS4500 are preadapted to HEKPlus SFM, ATCCACS4002 and
can be cultured in suspension and directly transfected in HEKPlus SFM using GeneXPlus transfection
reagent, ATCC ACS4004. Transfection complexes can be prepared in the HEKPlus/ medium as well. Boost
reagent has been shown to significantly enhance extracellular protein expression levels in cultures at
volumes greater than 5 mL.
The HEKPlus Protein Expression System supplies sufficient reagents for the transfection of the equivalent of
500 mL of culture or 1 x 109 total cells (e.g. 16 x 30mL reactions, 50 x 10mL reactions) at an optimized
transfection reagent ratio of 1:2 for DNA (µg) to transfection reagent (µL). The reagent volumes can be
easily scaled up, if largescale protein production is desired.
Volume: 1 Kit

Storage Temp.
Directions for Use

Biosafety Level
2

Transfection Protocol:
This protocol is written for 10mL transfections in 125mL shaker flasks. The volumes can be easily scaled
up if larger volumes are desired.
Note: The 293T cell line is not suitable for generation of stably expressing clones due to the expression of
SV40 T antigen.
Dilute HEKPlus Boost Solution: The HEKPlus Protein Expression System comes with an optional boost
reagent. Boost has been shown to increase expression of extracellular protein. If your protein of interest is
intracellular, such as GFP, the boost step can be eliminated.
Prepare a 2X working solution by adding 1.0 mL of HEKPlus Boost Solution to 4.0 mL complete growth
medium. Diluted HEKPlus Boost Solution should be prepared on the same day of use.
Note: The HEKPlus Protein Expression System was optimized with an expression vector of human secreted
embryonic alkaline phosphatase (SEAP) under the control of the cytomegalovirus (CMV) promoter and uses
a DNA:GeneXPlus ratio (µg DNA to µL transfection reagent) of 1:2. Optimal transfection conditions can vary
based on types of plasmid/protein of interest. Increased protein expression may be achieved by testing
different ratios (e.g., 1:1, 1:3, 1:4, or 2:4) to determine which is optimal for your plasmid/protein of interest.
For example, 1:1 ratio of DNA versus transfection reagent is optimal ratio for expression of intracellular
proteins such as GFP. Additional Materials for Transfection (not supplied)
Plasmid DNA: Use high quality and high concentration of purified DNA (≥1 µg/µL), preferably with a CMV
promoter. The cytomegalovirus (CMV) promoter has been shown to achieve high levels of protein
expression in the 293T/17 SF cell line.
Cell Seeding
1. Approximately 18 to 24 hours before transfection, passage HEK293T/17 cells at 8 x 105 cells/mL.
2. Incubate cell cultures in a 37°C shaking incubator (125 to 130 rpm) with 58% CO2, overnight.
3. Next day, check viability and cell density. The cell density should be approximately 2 x 106 cells/mL on
the day of transfection, and cell viability should be ≥ 85%.
4. Collect 1x 107 cells and centrifuge the cell suspension at 170 × g for 5 minutes.
Carefully aspirate the supernatant and discard. Resuspend the cell pellet in 5 mL of fresh growth medium at
a density of 2 x 106 cells/mL for extracellular proteins and 10 mL at 1 x 106 cells/mL for intracellular
proteins.
5. Place the resuspended cells into 125 mL shaker flasks.
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Preparation of Transfection Reagent:DNA complex (prepare immediately before transfection)
1. Warm GeneXPlus Transfection Reagent to room temperature. Vortex gently before using.
2. Place 500 µL of HEKPlus SFM in a sterile tube.
3. Add 5 µg (5 µL of a 1 µg/µL stock) plasmid DNA to the medium in the tube. Mix completely by gently
pipetting up and down.
4. Add 10 µL GeneXPlus Transfection Reagent to the diluted DNA mixture. Mix completely by gently
pipetting.
5. Centrifuge briefly to collect reaction mixture in the bottom of the tube.
6. Incubate at room temperature for 15 to 30 minutes to allow sufficient time for complexes to form.
Addition of Complexes to Cells
1. Add the GeneXPlus:DNA complex slowly to the shaker flasks containing the cells, swirling gently to mix.
2. Place the flasks in a 37°C shaking incubator (125 to 130 rpm) 5 to 8% CO2. After 3 hours, add 5 mL of 2X
HEKPlus Boost to each flask for extracellular proteins. There is no need for additional reagent for
expression of intracellular proteins.
3. Continue incubation for another 24 to 72 hours for expression of intracellular proteins such as GFP and
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may incubate 6 days for expression of secreted proteins. It is not necessary to replace the complete growth
medium with fresh medium after the transfection.
4. Continue incubation for another 24 to 72 hours. It is not necessary to replace the complete growth medium
with fresh medium.
5. Harvest cells and/or collect supernatants for assay as required. Depending on the protein, expression
may be detected as early as 4 to 8 hours posttransfection, with optimal protein yields obtained within 1 to 7
days posttransfection.
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Optimizing Protein Yields:
Optimization of transfection conditions may be required to maximize protein yields. Four main variables
may impact the efficiency and yield of a transfection reaction using the HEKPlus Protein Expression System:
1. The ratio of DNA to transfection reagent in the complex formation step. 2. The cell concentration at the
time of transfection, For example, 1 x 106 cells/mL may be optimal for expression of intracellular proteins. 3.
Types of protein of interest. For expression of intracellular proteins, it may be unnecessary to add the boost
after transfection. 4. The ratio of complex to the volume and concentration of the cells at the time of
transfection.
A simple matrix can be devised altering the ratio of DNA (µg) to transfection reagent (µl) (suggested ratios
are 1:2, 1:4. 2:4, 2:8) in 100 µl of medium, as well as the volume of the complex added to the transfection
reaction containing cells at a concentration of 2 x 106 cells /mL (suggested complex volumes are 50 µL,75
µL,100 µL, per 1 mL cell suspension.
It is often useful to optimize transfection conditions using small reaction volumes to conserve reagents. The
HEKPlus Protein Expression System can be used in a 6well plate, but it is critical to have adequate
shaking in the well. Experiments have shown that yields in the 6well plate will be lower than those obtained
in 10 mL reaction size or greater in shaker flasks, but is still representative of the selected transfection
conditions.

ATCC Warranty
The viability of ATCC® products is warranted for 30 days from the date of shipment, and is valid only if the
product is stored and cultured according to the information included on this product information sheet.
ATCC lists the media formulation that has been found to be effective for this strain. While other, unspecified
media may also produce satisfactory results, a change in media or the absence of an additive from the
ATCC recommended media may affect recovery, growth and/or function of this strain. If an alternative
medium formulation is used, the ATCC warranty for viability is no longer valid.

Disclaimers
This product is intended for laboratory research purposes only. It is not intended for use in humans.
While ATCC uses reasonable efforts to include accurate and uptodate information on this product
sheet, ATCC makes no warranties or representations as to its accuracy. Citations from scientific literature
and patents are provided for informational purposes only. ATCC does not warrant that such information has
been confirmed to be accurate.
This product is sent with the condition that you are responsible for its safe storage, handling, and use.
ATCC is not liable for any damages or injuries arising from receipt and/or use of this product. While
reasonable effort is made to insure authenticity and reliability of strains on deposit, ATCC is not liable for
damages arising from the misidentification or misrepresentation of cultures.
Please see the enclosed Material Transfer Agreement (MTA) for further details regarding the use of
this product. The MTA is also available on our Web site at www.atcc.org
Additional information on this culture is available on the ATCC web site at www.atcc.org.
© ATCC 2014. All rights reserved. ATCC is a registered trademark of the American Type Culture Collection. [07/22]
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