
ToxTracker EMP (enhanced metabolization protocol) is a dedicated ToxTracker protocol to investigate 
the genotoxic potential of N-nitrosamines. This enhanced protocol, which may be used across 
mammalian cell systems, greatly improves bioactivation of N-nitrosamines and increases the sensitivity 
of ToxTracker to detect their genotoxic potential.

Key Features

• Genotoxicity prediction of N-nitrosamines 
in mammalian cells

• Optimized metabolization protocol using 
high levels of hamster S9 liver fraction and 
enhanced cofactor mix

• Low amount of compound required
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ToxTracker EMP performance and readouts

In the absence of S9 liver fraction, no genotoxicity induced by NDMA was detected (A). After exposure 
of the ToxTracker reporter cell lines to NDMA in the presence of hamster S9, the genotoxic properties 
of NDMA were detected at high concentrations (B). With the EMP protocol, the genotoxicity of NDMA 
was detected at a 200-fold lower concentration compared to the standard metabolization protocol (C).

Readouts:

• Cytotoxicity profile of each test substance
• Assessment of genotoxicity reporter activation in the absence and presence of the enhanced 

metabolization protocol
• BMD analysis of each substance
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ToxTracker EMP protocol

ToxTracker EMP uses the two genotoxicity GFP reporter cell lines from ToxTracker assay in combination 
with the enhanced metabolization protocol to predict genotoxic potential of N-nitrosamines.

Validation of ToxTracker EMP

ToxTracker EMP service information

ToxTracker EMP was validated by testing a 
subset of well-established genotoxic and non-
genotoxic N-nitrosamines based on the Ames 
bacterial mutation test. Reporter responses of 
the tested N-nitrosamines were compared to 
the test results from the recently optimized 
enhanced Ames test (EAT). ToxTracker EMP 
correctly identified the Ames positive N-
nitrosamines as genotoxic and the Ames 
negative N-nitrosamines as non-genotoxic.

ToxTracker EMP is available as a service from Toxys.

• Turnaround time: 2-3 weeks
• Substance requirement: 5 mg
• Type of solvents compatible with the assay: PBS, Water, DMSO


