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Introduction

Drug-induced mitochondrial toxicity

Impaired mitochondrial function has been identified as a significant contributor to drug-
induced toxicity, and has been implicated in late stage drug failure, black box warnings and
market withdrawal [1,2]. Early detection of mitochondrial liabilities is therefore of particular
interest to the pharmaceutical industry.

Conventional cytotoxicity assays are not well suited to the detection of drug-induced
mitochondrial dysfunction due to the ability of commonly used cell types to mitigate the
consequences of mitochondrial insult [3, 4].

Oxygen consumption measurements provide a direct measure of mitochondrial function,
facilitating the identification of drug-induced perturbation immediately post-treatment [2].

Mitochondrial function and cytotoxicity measured in the same well

A multiplexed protocol was

Prior to Assay developed and validated (Fig. 2).

Plate & Culture Cells

!

Treat with Drugs

Cells are grown in 96-well
microtiter plates and treated with
test drugs for the desired time.

On the day of measurement,
spent growth  medium is
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Compound Screening

MitoXpress Xtra enables the detection of direct mitochondrial inhibitors (Fig.4 A&B)
and uncouplers (Fig. 4C) immediately post treatment (Oh). No Cytotoxicity is observed.

Cytotoxicity is observed after 24h; but, is far more pronounced for non-specific
mitochondrial insult (Fig. 4E) than for more specific inhibition (Fig. 4D) or uncoupling
(Fig. 4F).

This differential dose response is consistent with reported mode-of-actions [3,5] and
provides an opportunity to more confidently detect specific mitochondrial dysfunction
after prolonged exposure times.

Cytotox (Calcein

Conclusions

« Standard cytotoxicity assays are not well suited to the detection of mitochondrial
toxicity.

« MitoXpress Xtra can detect direct drug-induced mitochondrial dysfunction immediately

post treatment.

« By multiplexing MitoXpress Xtra and Calcein AM assays into as single, convenient,

plate reader based workflow, longer-term Mitotox and Cytotox assessment can be
performed in the same well, thereby streamlining testing procedures and increasing the
output of relevant in vitro data.
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Cytotoxicity was assessed using Calcein AM, a non-fluorescent molecule that is internalized
by cells with intact membranes. Intracellularly, Calcein AM is converted to its fluorescent
form Calcein and retained; the fluorescence intensity of Calcein is proportional to the number
of live cells in the well.

Figure 3: Assay performance analysis for the multiplexed assay. A) MitoXpress Xtra rates and
response to FCCP and Antimycin A treatment and B) Calcein signal in untreated or Digitonin treated
HepG2 cells are not adversely impacted by multiplexing. C) Typical result from Z' factor analysis.
MitoXpress Xtra rates of Antimycin A treated HepG2 cells were compared to rates from untreated
cells, revealing a Z' factor of 0.67. Dotted lines represent +/-15% of the average MitoXpress Xtra rate.
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Figure 5: Multiplexed dose-response data generated after 24h treatment with model compound.
Shown as % of untreated controls.
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