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Accelerate Cell-Based Assays with the 
THP-1 NF-κB-Luc2 Reporter Line

Figure 5: Dose-dependent response of bioluminescence signal to LPS and NF-κB 
inhibitor treatment. THP-1 NF-κB-Luc2 parental cells and post-thaw ThawReady  THP-1 
NF-κB-Luc2 cells were seeded into 96-well plates. After 2 hours of recovery, cells were treated 
with (A) a series of concentrations of LPS (MilliporeSigma®, L2880) or (B) 1.0 μg/mL of LPS 
and a series of concentrations of BAY 11-7182. After 3 hours treatment, bioluminescence 
signal of the cells was detected using Bright-Glo  (Promega®) and a Glomax  luminometer 
(Promega®). 

Cell-based assays are pivotal in the drug development process. However, the 
inherent variability of cultured cells, which may result from contamination or 
phenotypic drift associated with long-term cultivation, poses a significant 
challenge. In addition, the cultivation of cells itself also involves labor-intensive 
lab procedures that can impact the quality and functionality of the cells. 
Standardization of the assay protocols, reagents, and biological materials used 
in cell-based assays is therefore essential for achieving reliable assay 
performance. The limitations of maintaining continuous culture have led to a 
demand for readily available cells for immediate use in cell-based assays. 
Assay-ready cells (ARCs) meet this demand, offering significant advantages 
like time and resource savings, improved data quality, reduced batch-to-batch 
variation, and increased flexibility. 
Leveraging our proprietary animal by-product (ABP)-free cryopreservation 
medium and well-established cell culture practices, ATCC® has developed a 
THP-1 NF-κB-Luc2 ARC product: ThawReady  THP-1 NF-κB-Luc2 (ATCC® 
TIB-202-NFkB-LUC2-AR ). Here, we optimized the culture and freezing 
conditions to provide cells with high post-thaw viability and functionality. These 
ARCs can be used directly from liquid nitrogen storage by simply thawing and 
seeding into assay plates, thereby eliminating lengthy cell expansion 
processes and accelerating pharmaceutically active compound discovery, 
biocompatibility testing, and assay development.

Introduction

Morphological Assessment of ThawReady  THP-1 NF-κB-Luc2

Figure 2: Post-thaw viability of ThawReady  THP-1 NF-κB-Luc2 Cells. 
ThawReady  THP-1 NF-κB-Luc2 cells from three distinct batches were thawed, and 
post-thaw viability was determined using a Vi-CELL® BLU cell viability analyzer 
(Beckman Coulter®). (A) Average post-thaw viability for three batches (combined data 
from 3 operators). (B) Post-thaw viability of individual vials measured by operator #1. 
(C) Post-thaw viability of individual vials measured by operator #2. (D) Post-thaw 
viability of individual vials measured by operator #3. 

Figure 3: Assessment of luciferase reporter activity in ThawReady  THP-1 NF-κB-
Luc2 cells after LPS stimulation. ThawReady  THP-1 NF-κB-Luc2 cells from three 
batches were thawed and seeded in 96-well plates then incubated with LPS at 50 ng/mL 
for 3 hours. The bioluminescence signal of the cells was detected using Bright-Glo  
(Promega®) and a Glomax  luminometer (Promega®). Expression of luciferase in LPS-
treated cells is displayed as fold change in bioluminescence signal intensity relative to 
LPS untreated controls. 

Figure 1: A comparison between the traditional cell-based assay and ThawReady  
assay workflows. Traditional cell-based assay workflows require lengthy cell expansion 
processes for preparing cells. ThawReady  cells are ready within hours of thawing and are 
scalable for high-throughput assays, thereby streamlining workflows by months.

Figure 4: Evaluating the impact of post-thaw time on reporter activity in 
ThawReady  THP-1 NF-kB-Luc2 cells. ThawReady  THP-1 NF-κB-Luc2 cells were 
thawed and immediately seeded into 96-well plates or allowed to rest for the indicated 
time points. The cells were then incubated with LPS at 50 ng/mL for 3 hours. 
Bioluminescence signal of the cells was detected using Bright-Glo  (Promega®) and a 
Glomax  luminometer (Promega®). Expression of luciferase in LPS-treated cells is 
displayed as fold change in bioluminescence signal intensity relative to LPS untreated 
controls.

Results

Overview of the Traditional Cell Culture and ThawReady  Assay 
Ready Cell Workflows

Post-thaw Viability Evaluation

Functional Evaluation of ThawReady  THP-1 NF-κB-Luc2

Assessing the Effects of Post-Thaw Rest Time on Reporter 
Activity in ThawReady  THP-1 NF-κB-Luc2 Cells

Dose-dependent Response to Compound Treatment in 
ThawReady  THP-1 NF-κB-Luc2 Cells

Conclusion

 Using proprietary cryopreservation media and highly standardized cell culture 
practices, ATCC® has developed an easy-to-use, highly functional cell line to 
accelerate cell-based assays: ThawReady  THP-1 NF-κB-Luc2 (ATCC® TIB-
202-NFkB-LUC2-AR ). 

 These cells can be used directly as a standardized "reagent" in cell-based 
assays, eliminating the need for additional culturing. 

 Our cells consistently exhibit high post-thaw viability with minimal intra-lot and 
inter-lot variation and offer functionality comparable to the parental THP-1 NF-
κB-Luc2 cells. 

 Incorporating our highly sensitive and reliable ThawReady  THP-1 NF-kB-
Luc2 cells into experiments will simplify your research processes and offer 
exceptional consistency, convenience, and efficiency.
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Figure 6: Morphological changes of 
ThawReady  THP-1 NF-κB-Luc2 after 
PMA treatment.  (A) Parental THP-1 NF-
κB-Luc2 cells and (B) freshly thawed 
ThawReady  THP-1 NF-κB-Luc2 cells 
were seeded and treated with 100 ng/mL 
PMA for 3 days. Morphological changes of 
the cells during the PMA treatment were 
captured using a digital camera. Images 
captured at day 3 after PMA treatment 
showed that both parental THP-1 NF-κB-
Luc2 cells and ThawReady  THP-1 NF-
κB-Luc2 cells exhibited a macrophage-like 
morphology. 

Overview
In this study, we showcase the development of a novel assay-ready cell (ARC) 
product using the THP-1 NF-κB-Luc2 cell line: ThawReady  THP-1 NF-κB-Luc2 
(ATCC® TIB-202-NFkB-LUC2-AR ). We demonstrate that it consistently 
exhibits high post-thaw viability with minimal intra-lot and inter-lot variation and 
offers functionality comparable to the parental THP-1 NF-κB-Luc2 cells.

Method

To develop the ThawReady  THP-1 NF-κB-Luc2 cells, THP-1 NF-kB-Luc2 cells 
(ATCC® TIB-202 ) were cultivated following ATCC®’s thawing and culture 
processes. Cell viability was measured using a Vi-CELL® BLU cell viability 
analyzer (Beckman Coulter®). NF-κB reporter activity evaluated by using Bright-
glo  (Promega®) and a luminometer (Glomax ).

The Traditional Cell Culture Workflow

The ThawReady  Workflow
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