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OVERVIEW & EXPERIMENTAL DESIGN
PCS Viability Reagent (or propidium iodide) is a cell membrane-impermeant dye that increases
fluorescence over 50x upon binding to DNA. For healthy cells, the dye is excluded; however,
as cells lose membrane integrity, the reagent permeates the cell, generating a strong signal.
Calcein-AM measures esterase enzyme activity common to all metabolically active cells.
Once loaded, the constitutive activity of the esterase enzyme in healthy cells cleaves the AM
functionality, causing the molecule to fluoresce. This protocol describes the implementation
of this "Cell Health" or "Vitality" assay on the Precision Cell Systems Moxi GO II.

"Quantifying metabolic activity provides a critical metric of cellular vitality."

01 | INSTRUMENTATION & REAGENTS

Hardware & Cassettes:
• Moxi GO II Flow Cytometer
• Compatible PCS Cassettes:

- S+ (MXC030)
- M+ (MXC035)

Reagents & Solutions:
• Calcein-AM (Thermo C3100MP)
• PCS Viability Reagent
• PBS (Phosphate Buffered Saline)
• DMSO (Sigma #D8418)

02 | INITIAL SAMPLE PREPARATION

Dilute cells with PBS to reach the optimal concentration range for the system.
Final Target Concentration: 1e5 – 5e5 cells/mL
For each sample to be stained, add 500µL of diluted cells into a microcentrifuge tube.
It is recommended to prepare a negative control by heat-killing a sample (60-70°C, 10min).
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METHODS: DYE PREPARATION & PROTOCOL

DYE PREPARATION

1. Calcein-AM 2mM Stock:
• Add 25.2µL of DMSO to the 50µg vial.
• Vortex vigorously to mix.

2. Calcein-AM Working Sol. (10µM):
• Dilute 2µL of the 2mM Stock into
398µL of DMSO.

3. Storage Requirements:
Keep dyes in the dark and moisture-free.
Stock solutions should be aliquoted and
stored at -20°C.

STAINING PROTOCOL

1. Aliquot Control Tubes:
• PI only (Heat Killed cells)
• Calcein-AM only (Healthy cells)

2. Reagent Addition:
• Add 2.5µL of 10µM Calcein-AM.
• Add 0.5µL of PCS Viability Reagent.

3. Incubation Period:
• Vortex gently and incubate at 37°C
for 15 minutes in the dark.
Note: Longer times can increase signal.

03 | CRITICAL NOTES & OPTIMIZATION

For different cell lines, perform a titration of Calcein-AM to avoid railing (too bright).
If using longer incubation, add the Viability Reagent 5-10 mins prior to the end.
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OPERATION & DATA ANALYSIS

04 | INSTRUMENT OPERATION

Running Samples:
1. Launch the "Cell Health (Calcein-AM & PI)" application.
2. Insert the appropriate cassette and load the prepared sample.
3. Adjust size gates to define the main cell population, excluding debris.
4. Real-time data will populate as the sample traverses the sensor.

05 | DATA INTERPRETATION

Visualizing Population Distribution:
• Select PMT vs. PMT display mode using the X/Y toggle.
• X-Axis: Calcein-AM (Health / PMT1)
• Y-Axis: PI / Viability Reagent (PMT2)

Spillover Compensation:
Spectral overlap between Calcein and PI must be corrected.
Use the "Comp" button to adjust the matrix based on the
single-stain controls (Calcein only and PI only).

Population Clusters:
- Bottom Right: Healthy / Metabolically Active (Calcein+, PI-)
- Top Left: Dead / Non-Viable (Calcein-, PI+)
- Top Right: Damaged / Late Apoptotic (Calcein+, PI+)
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