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Product Description:
HEKPlus Expression System is a complete cell culture system consisting of suspension cells, xenofree,
serumfree medium, transfection reagent and boost reagent that is optimized for transient transfection and
protein expression. The components have been demonstrated to work together to reproducibly express a
wide range of proteins at high levels. HEK293T/17 SF cells are preadapted to HEKPlus SFM and can be
cultured in suspension and directly transfected in HEKPlus SFM using GeneXPlus transfection reagent.
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 Expression System supplies sufficient reagents for the transfection of the equivalent of 500 mL
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of culture or 1 x 109 total cells (e.g. 16 x 30 mL reactions, 50 x 10 mL 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

Components
HEK293T/17 SF Suspension Cells (ATCC ACS4500)
HEKPlus SFM (ATCC ACS4002)
Lalanyl glutamine, 200 mM (ATCC 302115)
HEKPlus Boost Solution (ATCC ACS4003)
GeneXPlus Transfection Reagent (ATCC ACS4004)

Directions for Use
Unpacking and Storage Instructions
1. Check all containers for leakage or breakage.
2. Remove the frozen cells from the dry ice packaging and immediately place the cells at a temperature
below 130°C, preferably in liquid nitrogen vapor, until ready for use.
3. Store medium, HEKPlus Boost and transfection reagent as indicated in Table 2 below.
Table 2: Shipping and Storage Conditions for HEKPlus Components
Component

Shipping

Storage

HEK293T/17 SF
suspension cells

Dry ice

Liquid nitrogen

HEKPlus SFM

Room Temperature
or Blue ice

2°C to 8°C, in the
dark

HEKPlus Boost
Solution

Room Temperature
or Blue Ice

2°C to 8°C

GeneXPlus
Transfection Reagent

Blue ice

20°C

LAlanyl Glutamine,
200 mM

Room Temperature

2°C to 30°C

Preparation of Complete HEKPlus SFM
1. Bring glutamine to room temperature. Shake to dissolve any precipitates prior to adding to the
medium.
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2. Remove HEKPlus SFM from cold storage and gently swirl the bottle to mix.
3. Decontaminate the external surfaces of the bottles by spraying with 70% ethanol. All operations from
this point on should be carried out under strict aseptic conditions.
4. Add 41.7 mL glutamine (200 mM) to HEKPlus SFM (1 L) for a final concentration of 8 mM. Note: The
amount of complete medium prepared can be adjusted based on usage. Complete
medium is stable for up to two weeks.
5. Tightly cap the bottle of complete medium and swirl the contents gently to mix thoroughly.
6. Sterilefilter medium using a 0.22 µm filter and store in the dark at 2°C to 8°C.
Handling Procedures for Frozen Cells
To ensure the highest level of viability, thaw the vial and initiate the culture as soon as possible upon receipt.
If, upon arrival, continued storage of the frozen culture is necessary, it should be stored in liquid nitrogen

vapor phase and not at 80°C. Storage at 80°C will result in loss of viability.
1. Rapidly thaw cells by placing the cryovial in a 37°C water bath, swirling gently. Remove the cryovial
from the water bath when only a few ice crystals are remaining.
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2. Sterilize the cryovial by rinsing with 70% ethanol. All of the operations from this point on should be
carried out under strict aseptic conditions.
3. Using a 1 mL or 5 mL pipette, transfer thawed cells dropwise into 9 mL prewarmed complete growth
medium in a 15 mL centrifuge tube. Gently pipette the cells up and down several times to mix thoroughly.
Count cells:

K™)

Counting cells for seeding:
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Note: The seeding density should be based on the amount of viable cells
and not the total cells.
a. Remove the appropriate volume of cells to count (for example, 1.0 mL is required for the Vi
CELL® Beckman Coulter Counter).
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Viable cell count (Viable cells/mL) x Current volume of cell suspension (mL) = total
viable cells
Total viable cells ÷ desired seeding density (0.5 x 106 cells/mL) = volume of
cell suspension needed for seeding.
Sample calculation:

Biosafety Level
2

0.4 x 106 viable cells/mL x 9.0 mL = 3.6 x 106 viable cells
3.6 x 106 viable cells ÷ 0.5 x 106 cells/mL = 7.2 mL for seeding
4. Centrifuge the cell suspension at 170 × g for 5 minutes.
5. Carefully aspirate the supernatant and discard, leaving the cell pellet.
6. Gently resuspend the cell pellet in fresh prewarmed complete growth medium, and transfer cell
suspension into a ventcap/nonbaffled shaker flask. Cells should be seeded at a density of 5 x 105
cells/mL.
7. Place the flask in a 37°C shaking incubator (125 to 130 rpm) with 58% CO2.Note: Viability after
initial thaw is generally lower; however, after 2 to 3 passages, the cells are fully recovered and
reach optimal viability.
Subculturing
Subculture cells at log phase (when cells are ready for passaging, i.e., every 23 days, and are
approximately

2 x 106 cells/mL). Prewarm fresh growth medium prior to use.

Note: Slight aggregates may be observed, but they are easily dispersed with minimal pipetting and do not
impact the performance of the cell line.
1. Swirl the flask gently to evenly distribute cells in medium. Remove a small volume of cells from the
flask and perform cell count.
2. Determine the total number of cells, viable number of cells, and percent viability using a
hemacytometer or cell counter (e.g., ViCELL® Beckman Coulter Counter).
3. Determine the volume of growth medium needed to subculture. Cells should be seeded at a density of
5 x 105 cells/mL (for maintenance) or 8 x 105 cells/mL (for nextday transfection). (See counting
cells for seeding on page above).
1. Centrifuge the cell suspension at 170 × g for 5 minutes. Carefully aspirate the supernatant and
discard. Note: It is critical to remove the spent medium prior to adding fresh medium.
2. Resuspend the cell pellet in fresh growth medium at a density of 5 x 105 cells/mL (for
maintenance) or 8 x 105 cells/mL (for nextday transfection). Dislodge cell pellet by gently
pipetting cells in the medium.
3. Return flasks to the shaking incubator. Cells must be passaged at least twice prior to
transfection to ensure optimal viability.
American Type Culture Collection
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Cryopreservation
Use the recommended freezing medium in preserving and storing the cells. Cells should be frozen at a high
concentration (e.g., 5 x 106 to 7 x 106 cells/mL) and at a low passage number. The cells should be ≥ 80%
viable prior to freezing.
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1. Prepare 2X freezing medium (Complete Growth Medium supplemented with 15% DMSO) and store at 2°
to 8°C until ready to use.

Or contact your local distributor

2. Determine the viable number of cells and percent viability. Calculate the required volume of freezing
medium based on the desired viable cell density per vial.
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3. Centrifuge the cell suspension at 170 × g for 5 to 10 minutes. Carefully aspirate & discard supernatant.
4. Resuspend the cell pellet in Complete Growth Medium, and then add equal volume of the cold 2X
freezing medium (prepared in step 1).
5. Transfer the cell suspension into cryovials (1 mL/vial). Continue to gently mix the cell suspension to
avoid cell clumping and to keep the suspension at a homogeneous state.
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6. Freeze the cells gradually at a rate of –1°C/min until the temperature reaches –70°C to –80°C. If a
controlled rate freezer is not available, a cryopreservation container also may be used (e.g., CoolCell® cell
freezing unit). Store cells at –80°C overnight. Follow manufacturer instructions for freezing cells in
chambers.
7. The cells should not be left at –80°C for more than 24 to 48 hours. Once at –80°C, frozen cryovials
should be transferred to the vapor phase of liquid nitrogen for longterm storage.
Transfection Protocol for HEKPlus Expression System
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This protocol is written for 10 mL (final volume) transfections in 125 mL shaker flasks. The volumes can be
scaled up or down by increasing or decreasing the volume of each reagent in direct proportion to the culture
volume. Two mL in a 6 well plate is the minimum recommended size for protein expression.
Note: The 293T cell line is not suitable for generation of stably expressing clones due to the expression of
SV40 T antigen.
Table 3: Recommended starting conditions for optimal transfections

Biosafety Level
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For 10 mL transfections:
Number of HEK293T/17 Cells

Transfect 1 x 107 total cells. Cell
density at time of transfection should
be 2 x 106cells/mL in a 5 mL volume.

Plasmid DNA

5 µg

GeneXPlus Reagent

10 µL

HEKPlus SFM

500 µL for complex formation (warm
to room temp.) + 4.0 mL for post
transfection culture

Diluted HEKPlus Boost

1.0 mL HEKPlus Boost + 4 mL
complete growth medium

Dilute HEKPlus Boost Solution: The HEKPlus 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 the diluted HEKPlus Boost solution by adding 1.0 mL of HEKPlus Boost to 4.0 mL complete growth
medium. Diluted HEKPlus Boost should be prepared on the same day of use.
Note: The HEKPlus Expression System was optimized with an expression vector of human secreted
embryonic alkaline phosphatase (SEAP) under the control of the cytomegalovirus (CMV) promoter and
used 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 cell line.
Cell Seeding
American Type Culture Collection
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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 ≥ 80%.
4. Collect 1 x 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 125mL shake 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 use.
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. Do not allow reagent to come
in contact with the sides or bottom of the tube. 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 shake flasks containing the cells, swirling gently to
mix.
2. Place the flasks in a 37°C shaking incubator (125 to 130 rpm) 58% CO2. After 3 hours, add 5 mL of
Diluted HEKPlus Boost (see Table 3) to each flask for extracellular protein expression. HEKPlus Boost
is not required for expression of intracellular proteins.
3. Continue incubation for another 24 to 72 hours for expression of intracellular proteins such as GFP
and incubate up to 7 days for expression of secreted proteins. It is not necessary to replace the
complete growth medium with fresh medium after the transfection.
4. 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.
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
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, a cell concentration of 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 not be necessary 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 Expression System can be used in a 6 well plate, but it is critical to have adequate shaking in the
well. Experiments have shown that yields in the 6 well 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
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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.
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