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Recent studies of cell signaling pathways revealed many genetic changes that 
contribute to various diseases.  We have developed a portfolio of cell-based 
reporter assays that can be used to screen for perturbagens of over 20 different 
endogenous signaling pathways as well as specific protein targets (e.g. kinases) 
that are involved in these pathways. To build these pathway reporter assays, 
we stably engineered the beta-lactamase reporter under the control of  
pathway-specific response elements into various cell backgrounds that natively 
express either wild-type or mutated signaling pathways. Activation of a pathway 
either through ligand binding or a clinically relevant constitutively active  
mutation in the pathway leads to the expression of beta-lactamase, which can 
be easily detected and quantified by a live cell, ratiometric beta-lactamase 
substrate. These cell lines were functionally validated with small molecule  
inhibitors and/or RNAi against known players of each pathway and were shown 
to be robust enough for high through-put screening. We have profiled 45 
commercially available small molecule inhibitors against 11 signaling pathways. 
The results highlight the utility of multi-pathway cell-based profiling to advance 
drug discovery by providing robust data for both on and off pathway activities.
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Figure 4 – CellSensor® Cell Lines for Step-Wise Interrogation of Wnt/β-catenin Pathway

Figure 3 – CellSensor® Cell Lines for Toxicity Pathway Analysis

Wild-type Wnt Pathway: 

LEF/TCF-bla FreeStyle™ 293F

LiveBLAzer™ - FRET B/G Substrate

Increasing Agonist Concentration

Figure 1 – GeneBLAzer® Beta-Lactamase Reporter Assay 
Technology

GeneBLAzer® Technology uses a FRET-based substrate to provide reliable and sensitive detection of beta- 
lactamase in cells. The advantages of this technology include: 

1. Ratiometric readout reduces experimental noises

2. Fluorescent readout allows for live cell sorting by flow cytometry & imaging by microscopy

3. Sensitive detection due to enzyme turnover of substrate

4. Readily miniaturizable
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Constitutively Active Wnt Pathway (loss of APC mutant): LEF/TCF-bla SW480

Figure 6 – CellSensor® Cell Lines for Compound Selectivity Profiling
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Figure 5 – CellSensor® Cell Lines for Various Cytokine-mediated JAK/STAT Pathways

Figure 2 – Invitrogen CellSensor® Cell Lines Offer Broad Pathway 
Coverage
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• We have developed a panel of validation CellSensor® cell lines that can be used for endogenous signaling pathway analysis.

• Cell lines were further validated with specific Stealth™ RNAis or small molecular inhibitors against an essential player of the pathway.

• Use of CellSensor® cell lines to examine mutant and wild-type signaling pathways or to step-wise interrogate a pathway can facilitate a 
deeper understanding of disease biology.

• Many of our CellSensor® cell lines can be used for studying pathways initiated by various cytokines.

• CellSensor® cell lines can be used to generate compound potency and selectivity profiles.

irf1-bla TF1 cells respond to GM-CSF

irf1-bla TF1 cells respond to EPO JAK Inhibitor Treatment JAK RNAi Knockdown

p53RE-bla HCT116 cells respond to 
DNA damaging agents

p53RE-bla HCT116 cells respond to 
Mitomycin C in a dose response format

Mitomycin C response can be 
knocked down by p53-specific RNAi

ARE-bla HepG cells respond to tBHQ 
in a dose response format
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