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Pre-regulatory genotoxicity screening strategies are currently changing because of increased compound throughput and a general move to accumulate genotoxicity data 
early in drug discovery. At present there are two strategies:

‘Cut down' versions of regulatory tests give a clear indication of the result of the full test. Compound requirement, time taken and total effort means these are not 
realistic screening solutions.

Microplate-based bacterial screens including reversion assays (e.g. Ames II), and SOS response reporters (UmuC, Vitotox) can be automated and use less 
compound. They lack eukaryotic targets. They have poor detection of the genotoxicity other than mutagenicity (such as clastogenicity) which is detected better by 
the regulatory mammalian cell assays.

GreenScreen is a yeast based assay for genotoxicity and cytotoxicity. The assay is performed in 96 well microplates and thus can be readily automated for high-
throughput screening. The yeast assay provides typical eukaryotic targets – DNA in chromatin, DNA metabolising enzymes - and detects compounds with clastogenic 
activity. In order to evaluate the decision making potential of the GreenScreen assay, Johnson and Johnson assayed 1774 compounds alongside a routine Ames II 
screen.

Of  3200 compounds tested 7.43% were positive in Ames II.  None of these proceeded further into 
development. Of 1774 compounds tested, 52 (2.93%) were positive in GreenScreen. 43 of these (82.6%) were 
uniquely GreenScreen positive.  The GreenScreen data was archived and  referred to when later mammalian 
cell regulatory tests give positive genotoxicity data for the Ames II negative compounds (ie those which 
proceeded into development).  This data only becomes available much later, but so far of 10 compounds with 
mammalian cell positive data, 6 were also GreenScreen positive. These compounds could therefore have 
been rejected ear lier  rather  than continuing expensively into development.
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Genotoxicity Testing
The regulatory test battery: no single test is adequate.

in vitro: 
- Bacterial Ames: grams of compound, >3 days, mix and  
plate, “ false negatives”  – lack of eukaryotic targets
- Mammalian MLA and MNT: grams of compound, 5-10 
weeks, “ false positives”  at toxic dosage 

in vivo:
- MNT: grams of compound blood, live animals. 
Combination of the 3 regulatory tests and SAR provides 
good decision making and helps account for false calls.

Predicted effectiveness of  combined GreenScreen and 
SOS test.

Regulatory: SOS 64%, GreenScreen 60%, both 75%
Cancer:        SOS 68%, GreenScreen 65%, both 80%

Screening tests: no single test is adequate.  
Low compound use and  quicker results provide data for 
earlier decision making: drop or modify compound

Genotoxicity Screening


