Accepted Manuscript

Calcein leakage as a robust assay for cytochrome ¢/HoOo-mediated liposome
permeabilization

Alexander M. Firsov, Elena A. Kotova, Yuri N. Antonenko

PlI: S0003-2697(17)30130-6
DOI: 10.1016/j.ab.2017.03.014
Reference: YABIO 12655

To appearin:  Analytical Biochemistry

Received Date: 31 October 2016
Revised Date: 7 March 2017
Accepted Date: 15 March 2017

Analytical
Biochemistry

Methods in the Biological Sciences

Please cite this article as: A.M. Firsov, E.A. Kotova, Y.N. Antonenko, Calcein leakage as a robust assay
for cytochrome ¢/HoOo-mediated liposome permeabilization, Analytical Biochemistry (2017), doi:

10.1016/j.ab.2017.03.014.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all

legal disclaimers that apply to the journal pertain.



http://dx.doi.org/10.1016/j.ab.2017.03.014

1
Calcein leakage as a robust assay for cytochrofHgO,—mediated liposome

permeabilization
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Abstract

Membrane-permeabilizing activity of cytochroradcyt ) in the presence of hydrogen
peroxide associated with its functioning as peragelis considered relevant to initiation of the
mitochondrial pathway of apoptosis. Here, we preserdence that the choice of a fluorescent
dye for measuring cyt/H,O.-induced dye leakage from liposomes by fluorescedee
guenching is of major importance. The popular fasgent marker 5(6)-carboxyfluorescein
appeared highly susceptible to cyinediated peroxidative destruction and thereforguitable
for the leakage assay with ogtH,O,. On the contrary, calcein, another conventionatkera
proved resistant to oxidative stress and thus piyfesuitable for the assay. Based on the
concentration dependences of the@kt,O,-induced calcein leakage, the optimal conditions fo
the assay were found.

Key words. liposome permeabilization, calcein leakage, flsoemce de-quenching,
carboxyfluorescein oxidative damage, peroxidasmatyomec.
Abbreviations. 5(6)-carboxyfluorescein (CF), bovine heart caigial (CL), cytochrome
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Introduction

Liposome leakage assay [1], based on the fluorescda-quenching of entrapped dyes
upon their release in the bulk solution, is now elyd used for measuring membrane
permeabilization caused by a variety of impactse,(se.g., [27]). Usually, 5(6)-
carboxyfluorescein (CF) and calcein, being highlyofescent and prone to concentration
guenching, are the dyes of choice for this techmiquth the preference of the former due to its
smaller size. Of note, unsubstituted fluorescegind membrane-permeant, is unsuitable for this
assay. Our previous study [8] of the photodynartydabuced liposome leakage have revealed a
substantial drawback of using CF in the assay, hantiee oxidative stress, induced by the
photodynamic treatment, not only resulted in lipasopermeabilization, but also led to a
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