Automated Triplexed Hepatocyte-Based Viability and CYP1A and CYP3A Induction Assays in 96- and 384-well Microplates
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Induction and toxicological responses in the triplex system
were validated based on consistency with conventional
single parameter assays. Validation and pharmacology
data confirm that multiplexed cell-based CYP assays can
simplify workload, save time and effort, and generate the
data needed from today’s ADME/Tox laboratory.

to 96- and 384-well cell plates and media from the cell plates to luminometer plates, as
well as dispense Luciferin Detection Reagent to all luminometer plates.
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ECs values for the control compounds Omeprazole and Rifampicin were computed to further validate
the assay. Three runs from a single hepatocyte donor were performed to ensure data consistency. The
assay was also performed in 96-well format as an additional control for the 384-well data. The ECs,
values for each run fell within the average +/- V2 log concentration range of 2-21 uM for Omeprazole
and 0.5-5.0 uM for Rifampicin.

The assay was also run using hepatocytes from other cell lots to analyze data consistency across multiple

Table 1 (Continued) — Fold induction ranges for control compounds. Fold
induction ranges given (left number range) for the concentration range listed
(right number range). FDA guidelines’ for fold induction and concentration range

listed where applicable.
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luciferase and ATP to create light that is proportional to CYP3A activity. é00000 measurement, it becomes obvious that the decrease is due to cytotoxicity from the

and CYP3A with specific substrates and comparing the
activity to the basal rate of the enzyme. Typically this
information has been gathered from separate wells of
cultured hepatocytes and by combiningthe data from
multiple experiments. This process is time-consuming
and labor intensive, and it may lead to misinterpretation
when combining the data due to the variability within
each assay. A multiplexed format provides a method to
obtain multiple readouts from a single microplate well,
which may attenuate these concerns.

Here we demonstrate the ability to monitor CYP1A
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Figure 2 — Resorufin ethyl ether (7-ER), 2 uM, is added to hepatocytes following the 48 hour
compound incubation period. The cell-permeable substrate enters the cells. Activation
of the AHR receptor causes an increase in CYP1A enzyme expression. CYP1A cleaves

luciferin from the detection reagent to create a luminescent signal that is proportional to
the number of viable cells in the well.
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Z'-Factor Validation

Z'-Factor assays were performed to validate the CYP1A and -3A assays. Omeprazole was used as the control
inducer for the CYP1A assay, while Rifampicin was used as the control inducer for the CYP3A assay. Forty-
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Figure 7 — Omeprazole and Rifampicin multi run and multi donor ECs curves
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Eight compounds were tested with the triplex assay in dose response mode, including the known CYP1A
inducers Omeprazole, B-Napthoflavone, 3-Methylcholanthrene, and Lansoprazole, and the known CYP3A
inducers Phenylbutazone, Rifampicin, SR 12813, and Dexamethasone, CYP1A and -3A enzyme activity, and
cell viability were computed for each compound. Resorufin and P450-Glo fold induction over basal activity
was used to determine the effect of the compound on enzyme activity. Results were once again compared
across multiple runs of the same hepatocyte donor, as well as across three separate hepatocyte donors.

CYP1A Fold Induction Values/Concentration Range (uM)
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Table 1 - Fold induction ranges for control compounds. Fold induction ranges given (left number
range) for the concentration range listed (right number range). FDA guidelines’ for fold induction and
concentration range listed where applicable.

compound at higher concentrations.

Conclusions =

1. The instrumentation used to perform the triplex assay provides an easy to
use, dependable solution for dispensing cells, titrating compounds, delivering
reagents, and reading the signal from assay plates.

2. The triplex assay, incorporating Promega’s P450-Glo, and CellTiter-Glo
reagents, as well as Resorufin Ethyl Ether, provides a straightforward way to

REFERENCES: U.S. Department of Health and Huan Services, FDA: Guidance for Industry Drug

Interaction Studies Sept. 2006.



