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(Catalog # K239-100; 100 assays; Store at -20°C) 

  
I. Introduction:  

Mitochondria are the power centrals of the cell and play an essential role in energy production. Damage to mitochondria activates 

signaling pathways that induce apoptosis. The mitochondrial permeability transition pore (MPT pore or MPTP) is a nonspecific channel 

formed by components of the inner and outer mitochondrial membranes, and appears to be involved in the release of mitochondrial 

components during cell death. In healthy cells, MPTP’s flicker between open and closed states but during cell death MPTP’s dramatically 

alter the permeability of the mitochondria. Cytochrome c release and loss of mitochondrial membrane potential are subsequent to 

continuous pore activation. BioVision’s Mitochondrial Permeability Transition Pore Assay Kit provides a direct method of measuring cell 

death by measuring MPTP opening rather than relying on mitochondrial membrane potential alone.   

II. Application: 

 Measure mitochondrial permeability transition pore activity in cells 

 Assessment of physiological mediators and antibodies that affect cell viability/cytotoxicity 

III. Sample Type:  

 Adherent and suspension cells 

IV. Kit Contents: 

Components K239-100 Cap Code Part number 

MPTP Staining Dye  5 x 50 µg Green K239-100-1 

CoCl2    1 ml Red K239-100-2 

Ionomycin     1 ml Blue K239-100-3 

MPTP Wash Buffer       2 x 100 ml         WM K239-100-4 

 

V. User Supplied Reagents & Equipment: 

 Flow Cytometer with 488 nm excitation source 

VI. Storage Conditions and Reagents Preparation:  

Store kit at -20°C, protected from light. Briefly centrifuge small vials prior to opening. Read entire protocol before performing the assay. 

 MPTP Staining Dye: Dissolve one-vial content in 50 µl DMSO. Store at -20°C, protected from light. Stable for one year as provided 

(powder). Once dissolved in DMSO, use within a short time for one series of experiments. (Dye degrades slowly over time, can be used 

for up to a week but best results obtained when used same day.)  

 MPTP Wash Buffer: Store at -20°C. Bring to 37°C before use. 

VII. Mitochondrial Permeability Transition Pore Assay Protocol: 

1. Sample Preparation: Grow cells of interest in desired medium and culture conditions preferably as a single-cell suspension. 

Resuspend cells in pre-warmed MPTP Wash Buffer at a final concentration of 10
6
 cells/ml. For each sample, prepare 1 ml aliquots of 

cell suspension in four separate tubes using MPTP Wash Buffer - one tube without any treatment (tube 1), one tube with MPTP 

Staining Dye only (tube 2), one tube with MPTP Staining Dye and CoCl2 (tube 3) and one tube with MPTP Staining Dye, CoCl2 and 

Ionomycin (tube 4). 

2. Cell Labeling: Dilute MPTP Staining Dye 1:500 in MPTP Wash Buffer (i.e. mix 5 µl of MPTP Staining Dye Stock with 2.495 ml of 

MPTP Wash Buffer) and mix well. To tube 2, 3 and 4, add 5 µl of diluted MPTP Staining Dye and mix. To tube 3 and 4, add 5 µl of 

CoCl2 supplied with the kit and mix well. To tube 4, add 5 µl of Ionomycin and mix well. Incubate cells at 37°C for 15 min., protected 

from light. After incubation, centrifuge cells at 1,000 X g for 5 min. to pellet cells. Re-suspend in 1 ml of MPTP Wash Buffer to remove 

excess staining and quenching reagents. After staining, keep cells on ice and analyze within 1 hr.  

        Note:  

This protocol is optimized for Jurkat cells. If using different cell type, optimize the final concentration of Ionomycin.  

3. Data analysis: Analyze the samples using a flow cytometer with 488 nm excitation filter. Use untreated sample (tube 1) to set up the 

instrument (Figure 1, tube 1). Samples stained with MPTP Staining Dye only shows high fluorescence signal from both cytoplasm and 

mitochondria (Figure1, tube 2). Samples stained with MPTP Staining Dye and treated with CoCl2 shows only mitochondrial 

fluorescence as treatment with CoCl2 quenches the cytosolic signal and shows intermediate fluorescence (Figure1, tube 3). Samples 

having all reagents show the lowest fluorescence as signal gets quenched from both cytoplasm and mitochondria (Figure 1, tube 4). 

The difference in fluorescence intensity between tubes 3 and 4 indicates the degree of MPTP activation and subsequent depolarization 

of the mitochondrial membrane. Complete depolarization, as is achieved with ionomycin, results in a complete abolishment of the 

fluorescence signal (essentially identical to tube 1) and giving the greatest difference between tube 3 and 4. Completely ineffective 

treatment would cause no depolarization and a fluorescence signal in treated tube (tube 4) identical to tube 3.   
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 Figure 1: Jurkat cells were incubated with the reagents of the Mitochondrial Permeability Transition Pore Assay Kit and analyzed by 

flow cytometer. Tube 1: sample without treatment - used for instrument setup; Tube 2: sample stained with MPTP Staining Dye showing 

cumulative fluorescence signal from both cytoplasm and mitochondria; Tube 3: sample stained with MPTP Staining Dye and treated 

with CoCl2 showing mitochondrial fluorescence only; Tube 4: samples with all reagents showing the lowest fluorescence. The difference 

in fluorescence between tubes 3 and 4 indicates the degree of MPTP activation and subsequent depolarization of the mitochondrial 

membrane.  

VIII. RELATED PRODUCTS: 

Mitochondria/Cytosol fraction Kit (K256)  Mitochondria Isolation Kit For Tissue & Cultured Cells (K288) 

Cytosol/Particulate Separation Kit (K267)  MitoCapture™ Mitochondrial Apoptosis Detection Fluorometric Kit (K250) 

Mitochondrial DNA Isolation Kit (K280)  Mitochondrial Protein IP Kit (K285) 

VDAC/Porin Antibodies (3594)   JC-1 Mitochondrial Membrane Potential Dye (1130)  

 Cytochrome C (2120)     Cytochrome C Antibody (3353) 

Cytochrome C Antibody (3352)   Cytochrome C Antibody (3025) 

Cytochrome C Antibody (Clone 7H8.2C12) (3026) Cytochrome c Apoptosis Assay Kit (K257) 

Cytochrome C Blocking peptide (3353BP)  Cytochrome C Blocking peptide (3352BP) 

Cytochrome C Blocking peptide (3025BP)  Cytochrome P450 Antibody (3084R) 

Cytochrome P450 Antibody (3084RBP) 
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Tube 2 (MPTP Staining Dye)

Tube 1 (No Treatment) Tube 3 (MPTP Staining Dye +CoCl2)

Tube 4 (MPTP Staining Dye + CoCl2 + Ionomycin)
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