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Mitochondrial membrane potential assay using valinomycin

[Introduction)

An assay was conducted using CELLAZIP™ pre-coated plates to assess the effects of valinomycin*
on cultured U-2 OS cells. The cells were stained using the HCS Mitochondrial Health Kit to generate
dose-response curves. CELLAZIP™ is a plate coated with Zeon's proprietary material that enables stor-
age of the plates at room temperature for up to 12 months before use.

*An ionophore that induces mitochondrial membrane depolarization and cell death.

[Methods]

U-2 OS cells (derived from human osteosarcoma) suspended in culture medium were seeded at 2,000
cells per well in sterilized CELLAZIP™ 384-well plates. The plates were placed in an incubator at 37C
with 5% COz and cultured overnight. The following day, the cells were fed with fresh medium containing
valinomycin (0.6 nM-12 uM, N=7) and incubated for 24 hours. The DMSO concentration was adjusted to
0.4% in all wells, including control wells to which only DMSO was added (without valinomycin).

After 24 hours, staining was performed in accordance with the manufacturer’'s user guide for the HCS
Mitochondrial Health Kit. MitoHealth stain and Image-iT™ DEAD Green™ viability stain were diluted with
medium and added to each well. The plates were then incubated for 30 minutes at 37°C with 5% CO-.
After the staining solution was removed, a 4% paraformaldehyde solution containing 5 ug/mL Hoechst
33342, prepared using D-PBS(-), was added, and the cells were fixed at room temperature for 15 min-
utes. The plates were washed three times with D-PBS(-), and imaged using CQ1 (20 X objective lens, 20 um
range, 5 Z-slices). The images were analyzed using analysis software, and dose-response curves were gen-
erated for mitochondrial membrane potential and cell membrane permeability relative to valinomycin concen-
tration (Table 1, Fig. 1).

Table 1. Cells, reagents, and imaging device

Cell culture Plates CELLAZIP™ 384-well plates
Cells U-2 OS (#92022711, ECACC)
Medium McCoy’ s 5A (#16600082, Thermo Fisher Scientific)+10% FBS (#172012-500mL, Thermo Fisher
iu

Scientific) + 1% Penicillin-Streptomycin Mixed Solution (# 26253-84, Nacalai Tesque)

Drug response | Drugs Valinomycin (#223-02391, Fujifilm Wako Pure Chemical), 1 mM stock solution in DMSO

Fixative 16% paraformaldehyde solution (#11850-14, Electron Microscopy Sciences)

HCS Mitochondrial Health Kit (#H10295, Thermo Fisher Scientific)

Cell membrane permeability (detection of dead cells)

Staining Staining solution Image-iT" DEAD Green™ viability stain (Component A): 1 mM in DMSO
‘Mitochondrial membrane potential

-MitoHealth stain (Component B): dissolve in 30 uL DMSO

Cell nuclei morphology

‘Hoechst 33342 (Component C)* 10 mg/mL in water

Imaging and Imaging device Confocal quantitative image cytometer CellVoyager CQ1 (Yokogawa Electric)

analysis

Image analysis software CellPathfinder (Yokogawa Electric)
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Fig. 1 Assay workflow of mitotoxicity and cytotoxicity with valinomycin in U2-OS cells

[Results and Discussion]
U-2 OS cells treated with valinomycin were stained using the HCS Mitochondrial Health Kit and imaged with
CQ1, resulting in clear, high-quality images. Fluorescence intensity for mitochondrial membrane potential de-
creased, while that for cell membrane permeability increased in a concentration-dependent manner, allowing

dose-response curves to be generated (Fig. 2, Fig. 3).

Valinomycin

Fig. 2 Imaging of mitotoxicity and cytotoxicity of valinomycin in U2-OS cells stained using the HCS Mitochondrial Health
Kit. Cell membrane permeability (red), cell membrane permeability (green), nuclei (blue), scale bar: 100 um
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Fig. 3 Dose response for valinomycin in U-2 OS cells stained using the HCS Mitochondrial Health Kit
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