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PRODUCT USE LIMITATIONS, WARRANTY, DISCLAIMER
Promega manufactures products for a number of intended uses.
Please refer to the product label for the intended use statements for
specific products. Promega products contain chemicals which may
be harmful if misused. Due care should be exercised with all
Promega products to prevent direct human contact.

Each Promega product is shipped with documentation stating specifi-
cations and other technical information. Promega products are war-
ranted to meet or exceed the stated specifications. Promega's sole
obligation and the customer's sole remedy is limited to replacement
of products free of charge in the event products fail to perform as
warranted. Promega makes no other warranty of any kind whatso-
ever, and SPECIFICALLY DISCLAIMS AND EXCLUDES ALL OTHER
WARRANTIES OF ANY KIND OR NATURE WHATSOEVER, DIRECTLY
OR INDIRECTLY, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMI-
TATION, AS TO THE SUITABILITY, PRODUCTIVITY, DURABILITY, FIT-
NESS FOR A PARTICULAR PURPOSE OR USE, MERCHANTABILITY,
CONDITION, OR ANY OTHER MATTER WITH RESPECT TO PROMEGA
PRODUCTS. In no event shall Promega be liable for claims for any
other damages, whether direct, incidental, foreseeable, consequen-
tial, or special (including but not limited to loss of use, revenue or
profit), whether based upon warranty, contract, tort (including negli-
gence) or strict liability arising in connection with the sale or the fail-
ure of Promega products to perform in accordance with the stated
specifications.
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Tumor Necrosis Factor-α, Human, Recombinant:
Part No. Size
G524A 10µg

Description: Tumor Necrosis Factor-α, Human, Recombinant (rhTNF-α) is a 17kDa protein containing 157 amino acid
residues. Biological effects of this molecule include induction of apoptosis, cytolysis or cytostasis of tumor cells, activation
of polymorphonuclear leukocytes, antiviral activity and induction of IL-1 or colony stimulating factor expression. rhTNF-α
is supplied as a dried powder and contains no additives.

TNF-α is a pleiotropic cytokine produced predominantly by activated monocytes/macrophages. TNF-α is a primary 
mediator of numerous immunologic functions, including hemorrhagic tumor necrosis/cytotoxicity, inflammation and 
regulation of antiviral and immune proliferative and activation responses. As a central player in the cytokine network, 
TNF-α has been implicated in a variety of disease states, including cachexia, endotoxic (septic) shock, acute respiratory 
distress syndrome and a number of necrotic, proliferative and autoimmune diseases. TNF-α exists in both a secreted and 
a membrane bound form. References 1 and 2 are TNF-α reviews.

The diverse range of biological activities of TNF-α are mediated by two distinct receptors, TNF-R1 and TNF-R2, with 
approximate molecular weights of 55 and 75kDa, respectively. A recent model of receptor-mediated signaling (3) proposes
that TNF-R1 mediates TNF-α signals associated with cytotoxicity, antiviral activity, fibroblast proliferation and the induction
of NF-κB, and TNF-R2 mediates signals associated with proliferation of primary thymocytes and cytotoxic T cell lines.
Signaling is thought to occur when trimeric TNF-α binds and aggregates receptor monomers. Soluble forms of the TNF
receptors have been identified; these are derived from membrane-bound TNF receptors by proteolytic cleavage and appear
to inhibit TNF activity in vivo (2). A structurally and functionally similar cytokine, TNF-β (lymphotoxin) binds both the 55kDa
and 75kDa receptors (4). rhTNF-α is species cross-reactive.

Optimal Biological Range: TNF-α exerts its biological activity in the range of 0.05–20ng/ml.

Reconstitution: Reconstitute in sterile water to a final concentration of 100ng/µl. This solution can be further diluted into
other solutions or buffers containing carrier protein.

Source: Recombinant DNA expressed in E. coli.

Storage Conditions: Store powder desiccated at –20°C. Avoid multiple freeze-thaw cycles and exposure to frequent 
temperature changes. Store reconstituted TNF-α at –20°C for up to three months. See the expiration date on the Product
Information Label.

Quality Control Assays

Biological Activity: The IC50 value (i.e., the concentration of cytotoxic agent necessary to decrease cell growth by 50%)
for rhTNF-α is determined in a bioassay using murine L929 cells and the CellTiter 96® AQueous Non-Radioactive Cell

Proliferation Assay (Cat.# G5421). The IC50 value obtained is reported on the Product Information Label affixed to this 
document.

Specific Activity: An interim TNF-α reference standard, #87/650, provided by the National Institute for Biological
Standards and Controls, is run in parallel with each batch of rhTNF-α and used to assign the specific activity.
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Caspase-Glo, CellTiter 96 and CellTiter-Glo are 
registered trademarks of Promega Corporation.

Products may be covered by pending or issued patents or may
have certain limitations. Please visit our Web site for more informa-
tion.

All specifications are subject to change without prior notice.

Product claims are subject to change. Please 
contact Promega Technical Services or access 
the Promega online catalog for the most up-to-date information on
Promega products.
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1. Sample Protocol to Determine Bioactivity of rhTNF-α Using
L929 Cells

The following protocol is used by Promega to test the activity of rhTNF-α preparations.
With appropriate modifications, this protocol can be used for cytotoxicity assays in a 
variety of experimental applications. rhTNF-α exhibits an IC50 value below 0.1ng/ml
when measured with the CellTiter 96® AQueous Non-Radioactive Cell Proliferation Assay
using murine L929 fibroblasts. (IC50 = the concentration of cytotoxic agent necessary to
decrease cell growth by 50%.)

Materials to Be Supplied by the User
(Solution compositions are provided in Section II.)

� CellTiter 96® AQueous Non-Radioactive Cell Proliferation Assay (Cat.# G5421)
� trypsin:EDTA
� complete medium
� horse serum
� actinomycin D
� L929 cells (ATCC# CCL 1)

A. Protocol
This protocol uses the CellTiter 96® AQueous Non-Radioactive Cell Proliferation Assay to
determine bioactivity of rhTNF-α. A more detailed protocol for the CellTiter 96® AQueous
Assay is available in Technical Bulletin #TB169.

1. Grow murine L929 cells in complete medium.

2. Harvest cells in log phase growth using trypsin:EDTA. Determine cell number and
viability by trypan blue exclusion.

3. Dispense 90µl of the cell suspension (2 × 104 cells) into each well of a 96-well
plate.

4. Incubate overnight (18–24 hours) at 37°C in a 5% CO2, humidified atmosphere.

5. Prepare twofold serial dilutions of TNF-α in complete medium containing 10µg/ml
actinomycin D. Add 10µl per well of these dilutions to yield a final concentration of
1µg/ml actinomycin D in all wells. The final TNF-α concentrations in the assay wells
should range from 0.78ng/ml to 1.5pg/ml. The positive control should contain
200ng/ml TNF-α and 1µg/ml actinomycin D. The negative control should contain no
TNF-α

6. Incubate the plate for 20 hours at 37°C in a 5% CO2, humidified atmosphere.

7. Add 20µl of freshly prepared MTS/PMS solution to each well of the 96-well plate.

8. Incubate the plate for 4 hours at 37°C in a 5% CO2, humidified atmosphere.

9. Record the absorbance at 490nm using an ELISA plate reader.

10. Plot the absorbance at 490nm (Y axis) versus concentration of TNF-α (X axis) 
(see Figure 1).

Figure 1. Killing of murine L929 cells in response to rhTNF-α, measured using the
CellTiter96® AQueous Non-Radioactive Cell Proliferation Assay.

2. Composition of Buffers and Solutions

complete medium
Add 1:1 (v:v) ratio of Ham’s F12 and Dulbecco’s 
modified Eagle’s medium. Supplement to contain 
a final concentration of:

1.2g/L sodium bicarbonate
15mM HEPES

10% horse serum

trypsin:EDTA
Per liter of Hanks’ balanced salt solution:

0.5g porcine trypsin
0.2g EDTA

Hanks’ balanced salt solution (HBSS)
0.4g/L KCl

0.06g/L K2HPO4
8.0g/L NaCl

0.048g/L NaH2PO4
1.0g/L D-glucose

0.35g/L sodium bicarbonate

Final pH should be 6.7.

3. Related Products
Product Size Cat.#
CellTiter 96® AQueous One Solution Cell 
Proliferation Assay* 200 assays G3582
CellTiter-Glo® Luminescent Cell Viability Assay 10ml G7570
Caspase-Glo® 3/7 Assay 2.5ml G8090
Caspase-Glo® 8 Assay 2.5ml G8200
Caspase-Glo® 9 Assay 2.5ml G8210
MultiTox-Fluor Multiplex Cytotoxicity Assay 10ml G9200
Available in additional sizes.
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