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HepaRG™ CometChip® enables medium throughput
Comet Assay In a metabolically competent system, and
pairs readily with flow cytometry-based Micronucleus
Assay

Abstract CometChip® Technology Testing of known negative and positive control test Micronucleus Assay using HepaRG™ cont.

We are developing medium throughput genotoxicity assays using human-relevant articles

metabolically competent hepatocytes to reduce, replace and refine the use of

animals in the practice of genetic toxicology. We are combining HepaRG™ cells THE COMETCHIP® ASSAY BaP treatmentin TK6 (+59)
with CometChip® technology, a single cell array platform developed at MIT, and Medium Throughput Single Cell Gel Electrophoresis Assay for measuring DNA damage, Chemicals Tested as Part of the Interlaboratory

flow cytometry-based micronucleus (MN) assay to develop a New Alternative developed at MIT. pllicah e e I ep e R rTe | ,
Methodology (NAM) aimed at reducing reliance on the in vivo comet and _ 96-well CometChip® SR perc | | st | g 15 ComparlfMon o VNG Elue
micronucleus assay. CometChip® facilitates rapid processing of 96 samples with -« 3 i e s | V| ‘s | cwet | e HepaRG™ Micronucleus data
unbiased-automated image-based scoring of the comet assay that can replace 30
yr old slide-by-slide one cell at a time scoring. Each imaged well of the 96 well
plates have 2 200 scorable comets with the entire plate scored in less than 45
minutes compared to days needed to score 96 samples using traditional comet
assay scoring. The in vitro and in vivo MN assay are part of the ICH S2R1 genetic
toxicology test battery and we have adapted the flow cytometry-based Up to 350 individual

micronucleus (MN) assay for use in HepaRG™ cells. To qualify this approach as a cells/well

NAM we have: developed an initial basic protocol using a 3-day repeat exposure

regimen, established gRT-PCR assays for functional assessment of HepaRG™

metabolic competency, conducted “power” studies to determine optimal number of The CometChip® System uses standard 96-well
comets scored per each sample, trained external collaborators at ILS, completed format.

testing of an initial “training set” of negative and positive control test articles for S . . ) .

. o . . . epending on desired umber of comets, multiple test articles
use in the qualifying the HepaRG ™ CometChip® assay, and integrated HepaRG™ CometChip® treatment Regimine may be run on a single plate. ATP Assay was used in parallel
HepaRG™CometChip® assay with MN assay to follow up in vitro MN positive with the CometChip® to assess cytotoxicity.
responses. Multiple endpoint genotoxicity assessments in human hepatocyte
models can serve as alternatives to animals for equivalent or better human-relevant HepaRG ™CometChip® Experimental Design Chemicals Tested as Part of the Interlaboratory
safety and risk assessments than relying solely on rodent models. This work is Validation Trial of HepaRG™ CometChip® o
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HepaRG™ cells contain both Phase | and Phase Il metabolism enzymes e e e Summary and Conclusions

Score 300-500 Comets per dose Combining metabolically competent HepaRG™ cells and CometChip® technology

CometChip® technology uses 96-well plate format to allow for rapid sample provides the potential to develop a human-relevant New Alternative Methodology to
processing, combined with automated imaging technology. This allows for

reduce reliance on the in vivo Comet Assay.
processing of an entire 96-well plate in less than 45 minutes.

Power study using Ethyl methanesulfonate (EMS) Micronucleus Assay using HepaRG

The throughput of CometChip® technology enables the conduct of experiment not
possible using the 30+ year old one-at-a-time manual scoring. This is enabled through
Increased throughput, precision, and use of unbiased automated scoring.

HepaRG™ cells can be readily used in the Micronucleus Assay with the addition
of epidermal growth factor. EMS Power Study
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to further reduce reliance on in vivo testing.
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Reduced impact of increased comets once ~500 comets reached




