
 Cell Research | www.cell-research.com 

Photoconversion of Lysotracker Red
956
npg

LETTER TO THE EDITOR

Dear Editor: 

Lysotracker Red DND-99 (Invitrogen-Molecular Probes) 
is a fluorophore in the form of a conjugated multi-pyrrole 
ring structure containing a weakly basic amine that selec-
tively accumulates in acidic compartments and exhibits 
red fluorescence (excitation: 577 nm, emission: 590 nm) 
(Figure 1A). It is structurally related to Lysotracker Green  
(Figure 1B) but has an additional pyrrole ring in conjuga-
tion with the primary structure, which produces a longer 
wavelength emission. Lysotracker Red is commonly used 
in multicolor imaging studies as a lysosomal marker to 
determine intracellular localization of a protein of interest 
by fluorescence and confocal microscopy [1-5] and is rec-
ommended by the manufacturer for this application. While 
using Lysotracker Red to study the localization of a protein 
fused to green fluorescent protein (GFP), we observed an 
additional strong green fluorescent signal that colocalized 
with Lysotracker Red. After careful examination, however, 
we noted that the added green signal appeared only after 
illumination of the cells by a standard 100W mercury epi-
fluorescence light source equipped with a 560/40 excitation 
filter (Leica TX2). Prior to exposing the field to broadband 
excitation light, it was possible to visualize by confocal 
scanning (488nm excitation line) cells that exclusively 
expressed GFP. Remarkably, after exposure to broadband 
excitation light, green fluorescence appeared in all cells 
irrespective of GFP expression, displayed signal intensity 
similar to that of GFP, and colocalized with Lysotracker 
Red (Figure S1). 

This phenomenon was then reproduced in non-trans-
fected cells that did not express GFP. Cells stained with 
Lysotracker Red according to manufacturer’s recommenda-
tions did not initially display green fluorescence (Figure 
1D, I) and showed appropriate Lysotracker Red staining 
and fluorescence (Figure 1E, J). After epifluorescent exci-
tation, however, cells exhibited an intense green fluores-
cence that colocalized with the red signal (Fig 1F, K). In 
order to investigate the relationship of Lysotracker Red to 
the emergent green fluorescence, we compared the mean 
fluorescent signal obtained by excitation with a 488nm 
laser or a 594 nm laser, with and without pre-exposure 
to broadband excitation, in cells stained with Lysotracker 
Red. By exciting Lysotracker Red with epifluorescence for 
one-second intervals, we observed a subsequent decay in 
mean red fluorescence intensity, which coincided with an 
increase in detectable green fluorescence (Figure 1M).  

We sought to further characterize this phenomenon by 
obtaining the emission spectra of Lysotracker Red both be-
fore and after inducing conversion. The spectral properties 
of the dye were dramatically altered after induction. Pre-
exposed dye was not excited by a 488 nm laser and showed 
no emission in the 500-575 nm spectrum. After conversion, 
however, Lysotracker Red exhibited an emission spectrum 
that was remarkably similar to that of Lysotracker Green 
(Figure 1N). Since the molecular structures of Lysotracker 
Red and Lysotracker Green are related (Figure 1A, B), it 
is plausible that excitation of the red-emitting molecule 
with broadband illumination induces molecular changes 
rendering its photochemical properties similar to those of 
the green-emitting molecule. The similarities between the 
spectra of Lysotracker Green and converted Lysotracker 
Red suggest that the third pyrrole ring has been taken out 
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of conjugation leading to a shorter wavelength emission 
(Figure 1A, asterisk). We speculate that this occurs as a 
result of a double bond shift or a reduction. Additionally, 
we found that the spectral shift of Lysotracker Red is 
transient, reverting to native form within 30 minutes after 
conversion. This phenomenon was not cell-type specific 

and occurred in both live cells and cells fixed with 3.7% 
paraformaldehyde, eliminating the possibility that cellular 
enzymes contributed to spectral shift of the molecule (data 
not shown). 

It is surprising that this phenomenon has, to our knowl-
edge, gone unreported in the literature given the frequency 

Figure 1 Lysotracker Red exhibits green fluorescence after excitation. The molecular structures of Lysotracker Red (A) and Lysotracker 
Green (B). Asterisk (*) denotes the third pyrrole ring. (C-L) Cells were stained with Lysotracker Red according to manufacturer’s 
recommendations and imaged with a confocal scanning microscope before and after exposing the field to epifluorescence with a red 
excitation filter.  Images show (C, H) differential interference contrast, (D, I) excitation with a 488 nm laser prior to epifluorescence 
exposure, (E, J) excitation with a 594 nm laser, (F, K) 488 nm excitation after a one-second exposure to epifluorescence, and (G, 
L) a merge of E, F and J, K. (M) Decay of red fluorescence corresponds to an increase in green fluorescence.  Cells stained with 
Lysotracker Red were imaged with 488 and 594 nm lasers after one-second exposures to epifluorescence and the mean fluorescent 
intensity (MFI) was plotted as a percentage of maximum intensity (% max). (N) Emission spectra were determined for Lysotracker 
Green (LTG) and Lysotracker Red before (LTR Pre) and after (LTR Post) illuminating the field with epifluorescence for 5 seconds 
and 30% transmission. 
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with which Lysotracker Red is used [1-5]. In light of our 
findings, we recommend against Lysotracker Red staining 
for epifluorescence or confocal microscopy in conjunc-
tion with green fluorescent molecules to avoid spurious 
results. Certainly, data showing apparent colocalization 
of a green fluorescent molecule with Lysotracker Red 
should be interpreted cautiously, and should be combined 
with additional lysosomal markers. There are, however, 
clear examples in the literature where the phenomenon of 
photoconversion has not occurred and Lysotracker Red has 
been used successfully [6]. Thus, to discriminate green and 
red fluorescence signals, care must be taken to insure that 
the Lysotracker Red dye is not modified by epifluorescent 
exposure prior to imaging. 
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version of the paper on the Cell Research website.)
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