Does interdisciplinary work between toxicologists and statisticians improve the understanding of
the comet assay?
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Short Summary:

The alkaline comet assay (CA) is a fast and sensitive method to identify genotoxic agents in exposed
cells and tissues on a single-cell level. Based on electrophoretic mobility of DNA fragments in agarose
gels on slides, the assay can detect DNA-strand breaks, DNA-DNA and DNA-protein cross-links, alkali-
labile sites, and aspects of DNA-repair. The in vivo CA is now widely used and represents an important
test in several regulatory frameworks. Therefore, the current goal of the interdisciplinary working group
"Statistics" within the German Society for Environmental Mutation Research (GUM) is to evaluate and
to update statistical approaches for the in vivo CA (OECD 489; Tug and Duda, et. al, 2024).

A large laboratory effect was found with the aid of variance component analysis, questioning the use of
standard ranges for labs and for different organs. Analysis systems, such as Comet Assay III, Comet
Assay IV, and Metafer System, played a significant role in the inter-laboratory variance. Results varied
depending on variables like software, camera, microscope, and light source type and condition, which
makes it almost impossible to directly compare data from different laboratories and to define
corresponding standard reference ranges.

The lively exchange within the interdisciplinary working group improves the understanding and
identification of various factors influencing Comet data and enables the development of a proper
statistical analysis strategy. This will be supported by the development of a corresponding R-Shiny app.
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